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sopliical and psychological topics ; but the most striking 
feature of the book is the many announcements of dis¬ 
coveries and original views to be proved and elaborated 
in futuie volumes. And the author’s opinion that the 
work is of somewhat ambitious pi'eten^ons ” is, we 
think, likely to be shared by his readers. 

We are promised a Psychology, but introductory there¬ 
to Mr. Lewes has produced two volumes (the second is 
now under final revision), in which he aspires to lay the 
Foundation of a Creed. The great desire of this age is 
for a doctrine which may serve to condense our know¬ 
ledge, guide our researches, and shape our lives, so that 
Conduct may really be the consequence of Belief.” Per¬ 
haps there is a general, certainly not a universal, longing 
for something of this kind. The first question is, what is 
to be the fate of this hunger of the soul ? Is this longing 
doomed to perish for want of an object ? or is it destined 
to be satisfied 1 If so, how 1 Religion, thinks Mr. Lewes, 
is not to die, but to be transformed. 

According to Mr. Lewes this new Religion, ‘‘ Instead of 
proclaiming the nothingness of this life, the worthlessness 
of human love, and the imbecility of the human mind, 
will proclaim the supreme importance of this life, the 
supreme value of human love, aild the grandeur of the 
human intellect.” The first half of this fine sentence is 
entirely negative ; it tells us that the new creed will not 
seek to suppress or degrade human nature, after the man¬ 
ner imputed to some of the old religions. This is well, 
and, as it seems to us, sufficient for all that Mr. Lewes, 
so far as we can make out, has in view. 

Before this new doctrine, which is to reconcile the 
claims of ReHgion and Science, can be established, it is 
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necessary as a preliminary to transform Metaphysics. 
Accordingly Mr. Lewes has applied himself to this task. 
Defining Metaphysics as the “ Science of the most general 
conceptions,” to be pursued solely by the method of 
Science, he discards all inquiries whatever which trans¬ 
cend the ascertained or ascertainable data of experience.” 
As a name for the province which he thus excludes from 
metaphysics, he suggests the word metemfiria; and as 

the exact correlative of empirical, it will, we hope, es¬ 
tablish Itself as a useful addition to the language of philo¬ 
sophy. Mr. Lewes antici]:>atcs very large results from sys¬ 
tematically keeping in view as a principle of research tlic 
necessity of clearly and completely eliminating from the 
statement of each problem all metcmpirical elements. 
In the light of this method all mystery, it seems, will vanish 
from the universe, as the shadows of the morning fiiy before 
the rising sun-‘^When rationally stated there is no greater 
mystery in the existence of an external world, or the rela¬ 
tions between object and subject, than the relation between 
activity and waste in the tissues.” Foi', though as Mr. 
Lewes observes, it may seem a very bold thing to say,” 
yet he believes and hopes to show that “ we not only 
know that an external Not-self exists,—-know it with the 
same assurance that we know an internal Self to exist, 
but we also know the manner in which the two arc com¬ 
bined in Feeling and Thought.” Mr. Lewes will certainly 
have philosophised to some purpose if he put us in 
possession of a principle of research that will enable us 
so completely to transcend what at present appears to be 
the highest reach of our powers. One condition of under¬ 
standing the manner of a combination has hitherto been 
a knowledge of the elements in separation. If we know 
how oxygen and hydrogen combine to form water, it is 
because we know these gases otherwise than combined in 
water. But of the Self and N ot-self we know nothing, an 4 ^ 
can never know anything save as feeling and thou^M 
In the author’s own words,“all that we Can knowrf 
external is what we have felt or might feel.” We 

see at this moment that this criticism would lose its point 
even Weife #e to accept Mr. Lewes’s peculiar doctrine of 
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the subject and object. When explaining irjen 
to lose faith in the reality of the pbj^ctiyp, he Ppifit? put 
that by dwelling on the |ac|: |:f)a|: s^ynp subject pro¬ 

duces various sensations at 

'^reversed their prirnury and instinctive judgment, uud 
instead of saying ^ puatities fcfsjong to ojDjects/ they now 
said, ^ It is we who invest obj ects with the qualities of our 
feelings.' This he seems to regard as giving an undue 
predominance to the subjective aspect.” We venture to 
think that it would be more in accordance with the esta¬ 
blished use of language to describe the error referred to as 
a failure to observe that the sensations varied, not only 
with changes in the object, but also with changes 
in the material organism called our body,—which 
never was the ” of the philosophers who hold 
that it is we who invest objects with the qualities of our 
feelings. Looked at from this point of view, the whole 
truth within our reach is simply this, that with the same 
external object and the same bodily condition, the same 
state of consciousness will invariably arise. The pecu¬ 
liarity of Mr. Lewes's position, if we understand it, is that 
he means by the Seif the living body, the sentient 
organism'' as we know if, and by the Not-sclf the external 
surrounding as known to us; for his reasoned realism 
forbids him to seek after any deeper reality of things,— 
the absolute is what we see and hear. So far arc we, as it 
appears to us, from knowing how the action of external 
forces on the living organism results in feeling, that we 
cannot make the very least approach to a conception of 
such a thing. Recognising that each feeling is related to 
certain vibrations set tip in the nervous structure by the 
action of external agents, wbieU vibrations Mr. Lewes 
describes, as expressed by the feeling, this, as far as we 
can sec, brings us no nearer to n conception, of any 
in which the feeling is what it expresses "—is the vibra¬ 
tions. Mr. Lewes will have to say much more than he has 
yet said, before we shall be able to see with him that 
stimuli plus mechanism can ever yield an explanation of 
sensation. 

We regret that our space will not permit us to notice 
any other of the many important topics touched on in this 
volume. The whole demands, and will fully repay, a 
careful reading from every student of these matters. Only 
the first of Mr. Lewes's problems—the Limitations of 
Knowledge—is worked out at full length, the chapter on 
Necessary Truths being perhaps the most interesting. 
In the last chapter Mr. Lewes considers the place of 
sentiment in philosophy. What he has to show is that 
Sentiment, or Emotion, is one important source of know¬ 
ledge. But what he says is more likely to impress his 
readers with its power of obscuring vision and obstructing 
research. D0UGI.AS A. Spalding 


OUM BOOK SHELF 

Report of the Rugby School Natural History Society for 
the year 1873. (Rugby : W. Biliington, 1874.) 

This Report is on the whole very satisfactory, and the 
tone of the preface exceedingly hopeful. At no time in 
its past history of seven years, the retiring president tells 
us, docs the Society seem to him pq have contained more 
promising workmen. It appears that it has been resolved 
to construct a geological model of the ^ugby district, and 
for this magnwn opus many volunteerli ffom the Society 


hayo offered their assistance. The appended reports of 
mo yifious set^tion^ are on the whole satisfactory, showing 
fnat rea). wqyjk js b^^ pne of the most valuable 

features inRepori for 1873 is the number of papers 
wfiich haVe been read by the young ihentbers themselves, 
there being seven printed here in greater or less fulness, 
and a pumber of others mentioned as having been read 
at the regular meetings of the Society. One of the most 
interesting of the published papers is one by Mr. H. N. 
Hutchinson On Home-made Electrical Apparatus, showing 
that the author'possesses very considerable originality 
and ingenuity. The apparatus described was made by 
his brother and himself five years ago, and includes some 
of the mPSt essential parts of an electrical equipment, the 
cost of the whole not being more than a few shillings. 
He tlius tells us how the cylinder of an electrical machine 
may be manufactured. Choose a tall glass jar, such as 
you see in confectioners' shop-windows. Next get two 
wooden caps turned to fit on to the ends of the cylinder, 
about an inch deep, with projecting pivots. The caps are 
next to be cemented on to the ends of the cylinder. The 
cement is composed of resin, beeswax, red ochre, and a 
little plaster of Paris, and must be heated over a slow fire. 
The open end of the cylinder must be first covered over 
with a piece of silk to prevent bits falling in.” The con¬ 
ductor was made of deal wood turned to the proper shape 
and covered very smoothly with tinfoil: the Leyden jars 
were made from ordinary plum jars. We recommend the 
paper with its accompanying sketches to those who can¬ 
not afford to buy an electrical apparatus. W. B. Lowe 
describes some carefully made experiments On Cohesion 
of Water at Various Temperatures ; and other papers by 
pupils, evincing considerable power of observation, are— 
On an Plxcursion of Mr. Wilson's Geological Class to 
Mount Sorrel, by C. M, Kerr ; On a Botanical Expedition 
to Princethorpe, by II, W. Trott; On a Geological ICxpc- 
dition to Athcrsttaic and NunentPU, by E, Mann 
Entomological Expedition to Frankton Wood, by it. A. 
Bull} Chameleon,'by j*'S. Bcuttler, giving 

ah account of the authoPl' hvm observations on two speci¬ 
mens belonging to himself. Besides these there are 
several other papers by masters and outsiders ; one of the 
latter is a very instructive paper by Mr. R. 11 . Scott, 
F.R.S., On the Weather. The Report also contains four 
plates by pupil members of the Society. 

The Surface Zones of the Globe. A Handbook to accoim 

pany a Physical Chart. By Keith Johnston, F.R.G.S. 

With two Maps and six Illustrations. (W. and A. K. 

Johnston, 1874.) 

This little volume will form an interesting and valuable 
addition to our educational manuals, either a,s a lesson- 
book for pupils or as a handbook for teachers. The 
author divides the surface of the globe into seven great 
zones, and shows that, without considering the particular 
species of plants, or the more minute details of the forms 
of natural life which occur in these belts, and which may 
differ in one continent from another, there is a resem¬ 
blance in character throughout the whole extent of each 
zone, whether of forest, or pasture, or dessert, which can¬ 
not be mistaken. Mr. Johnston names these zones as 
follows:—!. The Equatorial Forest Region; 3. The 
Equatorial Pasture Lands; 3. The Deserts ; 4. The 
Temperate Pasture Lands; 5. The Temperate Forests; 
6. The Barren Tundra Regions ; 7. The Icy Polar Re¬ 
gions. lie describes in detail the characteristic appear¬ 
ance and productions of each region, and in doing so 
manages t6 convey a considerable amount of useful ih- 
formation. The manual is intended to accompany a 
large chart of the world on which these surface zones are, 
distinguished, and a mingte copy of which forms one of 
the diagrams of the work. Another very curious anq 
interesting diagram is intended to show the sujrface zepes 
on the supposition of a change ’ bf^ tp ^ppsitioh of 
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the earth. The coloured illustrations showing the charac¬ 
teristic appearances of the various zones are as success¬ 
ful as anything of the kind we have seen, although, what 
perhaps cannot be avoided in coloured illustrations of 
this kind, there is a little too much of the light that 
never was on sea or land upon them. 


LETTERS TO THE EDITOR 

The Editor does not hold hwiself responsible for opinions OApressed 
by his correspondents. No notice is taken of anonymous 
conwmnicaiions .] 

Necessary Truths—Physical and other 

I AM not about to continue a controversy which I regret hav¬ 
ing been provoked into by the misrepresentations of one who 
ignored the contents ot works he professed to review. Reply 
and rejoinder may go on endlessly. I could not, to much pur¬ 
pose, argue with Mr. Hayward, who, instead of taking such 
unconsciously-formed preconceptions as those resulting from the 
infnite experiences of muscular tensions and their elOfects, pro¬ 
poses to exemplify unconsciously-formed preconceptions by a 
consciously-formed hypothesis concerning the relation be¬ 
tween weight and motion. Nor should I care to discuss any 
question with my new anonymous assailant ; who, when certain 
examples given show the ‘‘exact quantitative relations’^ spoken 
of to be those of direct proportion, describes me as “intensely 
umnathematical ” because I subsequently use the more general 
expression as equivalent to the more special—which, in the case 
in question, it is. 

The fijSt of my objects in now writing is to remind “some 
bystanders, who may from their antecedents be presumed com¬ 
petent to judge,” that the essential question is not a mathepatical 
one, but a logical and psychological one, in respect of which I 
am not aware that senior wranglers, as stich, can claim any 
special competence. Furtjier, even admitting the assumption 
th^llh'e ^hestiqn 1 h^v^^tp wirp th'e reader that 

' - IM''ffere' iwe' lipt §p]p'e. 

bystantfefs 


bystamfers 

“ competent to judge,” who concur in the opinion that the laws 
of motion cannot be demenstrated experimentally. 

My second object is to inclose, for publication in Natttrk, a 
passage now standing in type to be added to future impre.ssions of 
“ First Principles ” in further elucidation of necessaiy truths, 
and our apprehensions of them. 

IlERBKRT Spencer 

“The consciousness oi logical necessity, is the consciou.sness 
that a certain conclusion is implicitly contained in certain 
premisses explicitly stated. II, contrasting a young child and an 
adult, we see that this consciousness of logical necessity, absent 
from the one, is present in the other, we are taught that there is 
a growing tip to the recognition of necessary truth, merely by the 
unfolding ot the inherited intellectual forms and faculties. 

“To state the case more specifically;—Before a neccesary 
truth can be known as such, two conditions must be fulfilled. 
There must be a mental structure capable of grasping the terms 
of the proposition and the relation alleged between them ; and 
there must be such definite and deliberate mental representation 
of these terms as makes possible a clear consciousness of this 
relation. Kon-fulfilment of cither condition may cause non¬ 
recognition of the necessity of the truth ; and may even lead to 
acceptance of its contrary as true. Let us take cases. 

“The savage vho cannot count the fingers on one hand, can 
frame no definite thought answering to the statement that 7 and 
5 make 12 still less can he frame the consciousness that no 
otlier total is possible. 

“The boy adding up figures inattentively, says to himself 
that 7 and 5 make 11; and may repeatedly bring out a wrong 
result by repeatedly making tips error. 

“ Neither the non-recognition of the truth that 7 and 5 make 
12, which in the sayage results from undeveloped mental 
structure, nor the assertion, due jto fhe boy’s careless mental 
action, that they make 11, leads us to doubt the necessity of tfie 
relation between these two separately-existing numbers, and the 
sum they make when existing together. Nor does failure from 
either cause to apprehend the necessity of this relation malce us 
hesitate to say, that when its terms are distinctly riepresented in 
thought, its nqces^ity will be seen \ und agwrt from any 
multiplied experj^ce^ ,tMs necessity lbocp|a^§ 


structures and functions are so far developed that groups of 7 and 
5 and 12 can he intcllectnally grasped. 

“ Maniiestly, then, there is a recognition of necessary truths, 
as such, which accompanies mental evolution. Along with 
acquirement of more complex faculty and more vivid imagina¬ 
tion, there comes a power of perceiving to be necessary truths 
what were before not recognised as truths at all. And there 
are ascending gradations in these recognitions. Thus a boy 
who has intelligence enough to see that things which are equal 
to the .same thing are equal to one another, may he unable to see 
that ratios which are severally equal to certain other ratios, that 
are unequal to each other, are themselves unequal; though to a 
more developed mind this last axiom is no less obviously neces¬ 
sary than the first. 

“ All this, which holds of logical and mathematical truths, 
holds, with change of terms, of physical trutlis. There are 
necessary truths in Physics, for the apprehension of which, also, 
a developed and disciplined intelligence is required j and before 
such intelligence arises, not only may there be iailure to appre¬ 
hend the necessity of them, l)Ut there may bewaguc beliefs in 
their contraries. Up to comparatively recent times, all mankind 
were in this state of incapacity with respect to -(diysical axioms ; 
and the mass of mankind are so still Various popular notions 
l)etray inability to form clear ideas of forces and their relations, 
or carelessness in thinking, or both. hTfects are expected with¬ 
out causes of fit kinds ; or effects extremely disproportionate to 
causes arc looked for; or causes are supposed to end without 
efiects. But though many are thus incapable of grasping physi¬ 
cal axioms, it no more follows fliat pliysical axioms are not 
knowablc i) pnori by a developed intelligence, than it follows 
that there is no necessity in logical relations liecause many have 
intellects not developed enough to perceive the necessity. 

“ The ultimate physical truth of which clear apprehension is 
eventually reached, is that force can neither atise without ati 
equivalent antecedent, nor disappear without an equivalent con¬ 
sequent Along with power of introspection there comes recog¬ 
nition of the fact that existence cannot be conceived as beginning 
or ending ; the Laws of Thought theniselves negative any such 
mental r^rel^ntation. And if it be asked why this intuition, 

■'■ 'Wh fe jriBdi*’. ^ .i'lnoMs* 

late in every physical experiment, is to be taken as authoritative 
because its negation is inconceivable, the answer is that no argu¬ 
ment which sets out to discredit it can do this without logical 
suicide ; since there is no other warrant for asserting the dejicii- 
dence of any conclusion on its premisses than the inconodvability 
of its negation.” ’ 

This passage forms part of a revised version of the chapters 
on Matter, Motion, and I'^orce, which I have contemplated 
making for this year past. When those chapters were written 
and stereotyped in April xB6i (see Preface), the modem doc¬ 
trines concerning Force and its transformation were so imperfectly 
developed, that some of the leading technical words now currently 
used were not introduced. The reorganisation of “FirstPrin¬ 
ciples,” which I made in 1867, for the purpo.se of more truly pre¬ 
senting the general Theory of Evolution, did not implicate these 
chapters, and I believe I did not even re-read them : the stereo¬ 
type plates, in common with those of many other chapters, 
with the numberings of pages and sections altered, were used 
afresh, and continue stilf to stand as they originally did. But 
while now rectifying defects of statement which it was scarcely 
possible to avoid thirteen years ago, I find no reason for changing 
the essential conception set forth in those chapters; nor is the 
need for changing it suggested to me by those on whose judg¬ 
ments I have the best reasons for relying.-—H.S. 

Royal Society Soiree 

With reference to your account of the Royal Society’s soiree 
(Nature, vol. ix. p. 502), will you allow me to explain that all 
I “promised” concerning the missing pah of Paradherbhds wa§ 
to deliver them when sent for. ’ ' 

They were not sent for, owing to some mistMce, and conse¬ 
quently not exhibited. ' 

May 5 R L, Sclater 

father ,Secc|ii’s on the Sun 

surprise X read in Nature, vol ix. p. 390 , the 
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edition of liis work on the Sun, on an enlarged scale. He has 
quoted so largely from Mr. Lockyer’s * Solar Physics’that an 
intended translation of this work is abandoned for the pre.sent.” 

I have the honour to inform you that the complete original of 
my second edition has been in the hands of M. Gauthier for 
more than a month, so far as that part which may have some¬ 
thing in common with Mr. Lockyer’s work is concerned, and that 
I had not seen Mr. Lockyer’s work until a fortnight ago, when 
I bought it from M. Loescher here in Kome. Mr. Lockyer of 
course is quoted, but only from his original memoirs, and not 
from his new publication, nor in such a manner that his 
publication will render my work useless. 

Rome, March 23 P. R. SECcnr 

[The following explanation has been sent us by the Paris cor¬ 
respondent who furnished us with the note referred to by Father 
Secchi 

<< I was told by his (P. Secchi’s) editor himself, when I spoke 
to him about publishing a French edition of Mr. Lockyer’s 
‘ Solar Physics,’ the substance of what I have written to you. 
I think that the note I have written is a recommendation of 
Father Secchi’s work ; but not so his statement that he did not 
possess ' Solar Physics ’ until it was too late to use it. There 
is nothing whatever dishonourable in quotation.”— Ed.] 


Spontaneous Generation Experiments 

Since October 1870 1 have, as opportunity offered and other 
work permitted, made a series of experiments bearing on the 
question of spontaneous generation. They seem to me to tell so 
plain a story that I am anxious to relate it. 

The thoughts which led ,to the experiments were briefly 
these :— 

The occasional or even frequent presence of living growths in 
fluids after they have been exposed to a temperature-of 212® F. 
and are contained in closed tubes or flasks is rather an indication 
of the imperfection of a method than the proof of a theory; 
for under like circumstances living organisms ought either 
always or never to develop; the conditions being uniform, the 
results should I)e uniform. 

When the tubes are closed at a blow-pipe flaihe liter ' 

steam cahwoibe from.' 

closhre* ahd It' Is' conceiV'abfe' that' in' "the ‘'mdmentaty 'edltapae"’of ■ 
the contents which then occurs some atmospheric air containing 
organic matter may pass into the tube and invalidate the experi¬ 
ment. 

The contained air, if any there be after the sealing of the 
tubes, must be vastly rarefied, and the ordinary atmospheric con¬ 
ditions, other than purity, which are essential, must be absent or 
greatly modified. 

I attempted to devise an experiment which would be free from 
these possible sources of error; one in which the atmospheric pres¬ 
sure should be normal, in which the physical structure of the air 
should be unaltered, and in which there should be no chance of or¬ 
ganic contamination after heating. Further it seemed a good thing 
to be able to show at the same time and in the same apparatus 
two distinct specimens of the boiled fluid, the one exposed only 
to cleaned air, the other exposed also to common air ; and also 
to nse a fluid wliich would indicate to the naked eye by change 
of colour, or of clearness, or of consistence, the time at which 
living growths made their appearance. 

The latter condition was secured by using a fluid (for the idea 
of which I am indebted to Mr. Heisch’s experiments on water- 
impurities) composed of 10 cc. of urine, i gramme of white 
sngar, and 90 cc. of distilled water. This when boiled and 
filtered is a clear transparent liquid, which becomes milky on the 
occurrence of organic growth during fermentation in thirty to 
forty hours, according to the heat to which it is exposed. 

The other conditions were effected by using a glass tube of the 
shape of the capital letter M, with curved bends instead of 
the angles ; a tube which may be described as having four 
straight legs joined to each other by two loops on the upper side 
and one on the lower; the first leg closed and the last leg open 
and short. 

This tube, so bent, was made very hot, so as to expel as much 
air as possible from it; the open end was then plunged into the 
boiled and filtered urine-sugar fluid, and such a quantity allowed 
to flow in on the cooling of the tube as left the first, second, and 
third legs about half full when the tube was held upright. The 
tube was again heated to the boiling of the contained fluid in 
order to expel as much air as possible by the generation of 


steam. It was then allowed slowly to cool, so that the first leg 
was about one-third filled with fluid ; and such an amount was 
left in the lower loo]-) as would rise in the second and third legs 
to about the .same extent as the tube cooled (and the cooling was 
designedly prolonged) ; air passed through, the fluid in the lower 
loop to fill the s| ace in the fird upper loop, between the two 
masses of fluid, left vacant by the condensation of.steam. 

The tube was then hung up, away from direct .sunlight, and 
cx]io.sed to the ordinary changes of temperature of my study. 

If I have been able to describe intelligibly this very simple 
matter, it will be .seen that I had here two portions of the same 
fluid separated from each other; both having been heated to the 
same tempei'ature and both exposed to atmospheric air. 

The conditions were precisely similar with, one exception ; in¬ 
tentional and crucial. The air in the first upper loo\), to which 
air only the fluid in the first leg wa.s exposed, had passed 
through and been washed by the fluid in the kHg) j and 
the fluid of this loop was on one side expo.scd to the washed air 
and on the other side to the ordinary atmospliere. 

In experiments with this apparatus the phenomena were, in eight 
cases, as follows -On the second or third day the fluid in the 
loop was milky, and the fluid in the first log was bright. At the 
end of a week, a month, four montlns, indeed as long as the tube 
was kept, the one continued clear, the other was turbid. At 
the expiration of a time, varying in different experimeulH from 
four days to four mouths, I tilted over the least tfrop of the tur¬ 
bid fluid in the loop into the dear fluid in tlie first leg, when at 
once the milkines.s began, and in a day the whole of the leg fluid 
was turbid also. 

In many cases I examined the two fluids, clear and turbid, 
with a twelfth-inch object-glass, and found Bacteria in the tur¬ 
bid fluid; nothing in the clear fluid. 

Twice I left (once unintentionally, once intentionally) so little 
fluid in the loop that, there being a small aperture, it did not 
fulfil its purpose as a filter and a valve, and in both cases the 
two masses of fluid became turbid at the same time. 

In six other experiments I msed urine ; in lour instances the 
, loop fluid .showed symptoms of putrefaction, and became turbid 
I in fonrorfive dny.s hut the leg fluid rcniaincd clear. 
closure of the experiment, at va'rying periods from a weeklo '' 
'four monthf, Sebright urine app,eared, on microscopic exutnina- 
tb/Coii{am';Ab''o»|anfe' but imderwcht putrefaction 

as'Crdinity, urine when ckpo'setl to the air. 

In the two other experiments l)oth urines putrefit^d at the 
same time. In one case I ha.stened the cooling by cold ; in the 
other I left very little fluid in the loop* 

In four experiments I used Dr. Charlton BasUan’s iuniip-cheese 
fluid. In all cases the solution was milky when made j twice it 
was filteredjand twice unfiltered, and in all casc.s, when examined 
by the microscope after the lapse of some clays or weeki, the 
fluid in both leg and loop contained organic growth. 

The experiments on urine and urine-sugar fluid show, in my 
view, both positively and negatively, that there is something in 
the ordinary air which is a necessary condition of the origin of 
organic growth in these liquids. 

Positively this position is demonstrated when, after six months, 
the fluid in contact with unwashed air i.s seen to be full of 
organic growth, and the fluid in contact with washed air is still 
unchanged. 

Negatively it is supported when both lluicls arc seen to grow 
turbid at the same time from imperfect washing of the air, by 
reason of too rapid cooling or too scanty a supply of fluid for 
the washing. 

The experiments with Dr. Bastian’s tumif)-chcc.se fluid were 
for some time a puzzle to me, and made me fear that there was 
an undetected fallacy in my other experiments. Ihit now it is 
clear that the contradiction is only apparent. Dr. Burdon San¬ 
derson has shown that this fluid contains within itself the ele¬ 
ments of organic growth which are not destroyed at 212'^ F., 
the temperature^at which my experiments were necessarily con¬ 
ducted. 

I am anxious not to press these experiments unduly, but they 
seem to me to range themselves unequivocally in opposition to 
the theory of spontaneous generation ;>lthough they touch no 
great extent of the subject. 

That the something in the ordinary air necessary for the origin 
of organic growth in the fluids used is a gaseous impurity of the 
air is supported by no fact of which I am aware ; but whether 
it be living organised germ or dead unorganised matter, these 
experiments do not explain or attempt to explain, 

Leonard W , Sedgwick 
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The Fertilisation of Fumariacene 

It was with great pleasure and interest that I read the coin- 
miinications from Mr. Darwin and Dr, Hermann Muller in 
Nature, vol. ix. p. 460, 

It so happens that, since writing the note on the lardy and 
apparently useless assumption of colour hy ca/^reo- 

lata var.r/, I have chanced to see the llowcrs of this 
plant visited, on two occasions, by a hee in the daytime. 

This insect was, ou both occasions, I believe, a mason-l)ee, 
and certainly neither a hive nor a humble bee, and, as it con¬ 
fined its attentions to this one variety of fumitory, and was 
engaged for some lime at its work, I had a favourable oppor¬ 
tunity of watching the mode of operation. 

The bee ranged from plant to plant, but, in every case, wmiild 
only alight on and suck those flowers which, though still white, 
had assumed the horizontal position, these llowers alone affortling 
a comfortable landing-stage for the insect. 

The bee then clasped the lower part of the tube with its feet, 
and prized open the flower by thrusting its sheathed proboscis 
underneath the upper petal, when the tube split lengthwise, and 
gaped widely open, the style and stamens rising up and emerging 
itom the cap formed by the inner petals, much as they do from 
the keel in many papilionaceous flowers, and rubbing against the 
underside of the bee’s body. 

I may observe that it is precisely in the short period during 
which die flower maintains itself in the horizontal position thai 
the emission of pollen takes place, and this coincidence of the 
plant bidding for the visits of insects at that particular moment 
has much the appearance of special adaptation. 

But an examination of the flowers certainly shows that they 
are capable of self-fertilisation, and Dr. Hermann Muller tells us 
that Dr. Hildebrand states that this is habitually the case in 
F. caprolata. 

I regret that I am only acquainted with Dr. HildebrancVs 
jjaper through a review which appeared in the Bulldin of the 
Soci^te Botanique de France, where but few of the details are 
given. 

I have pot paid special attention to the structure and habits of 
and I upable to say whether the. 

plahf'td' whftjli’t have allnted' n 

the daytime, or whether, as Mr. Darwdn suggests, its flowers, 
the nearly white colour of which would render them peculiaidy 
conspicuous in the dusk, may not prove especially attractive to 
moths and other night-flier.s. 

While watching the bee whose operations are described above, 

I noted with interest that it condnt'cl its attention exclusively to 
plants of this single variety of fumitory, winding its way Uirough 
flowering masses of other iurnitoiies and weeds. 

In the same way a honey-bee, at the same spot on a later day, 
exclusively visited the wild mignonette (Fimla f>hyteiima)^ 
passing by the fumitories, marigolds, &c. 

J. Traherne Moggkihce 

Maison Gaslaldy, Mentone, April 20 

Allow me shortly to resume the different views which have 
been proposed in your columns, as giving a possible explana¬ 
tion of the fact that the flowers of F, paUhiiJlora attain their 
brightest colouring when the time for fertilisation has passed, and 
to point out the observations indispensable to be made, order 
to ascertain which of the proposed view's is right. I* It is 
possible that nocturnal Lepidoptera arc the fenilisers the 
fumitory ; in this case it would be most probable that th<2 pale 
colour of its flowers has been acepured by natural selection, pale 
flowers being most conspicuous in tlie dusk. 2. Diurnal insects 
may be the fertilisers, and the pale hue may be sufficiently con¬ 
spicuous or even more attractive for tbern than the Inighter one. 1 n 
this case, also, the former must be considered as acquired by natural 
selection; the latter, on the centraly, as in the first case, merely as 
the result of chemical processes. 3. Under tlie same supposition of 
diurnal insects being the fertilisers, it is possible that the older 
flowers, by their brighter hue, serve to atti*act insects to the younger 
and paler ones; in this case the bright hue of the older flowers may 
be looked upon as acquired under the influence of natural selec¬ 
tion, the pale colour of the younger flowers at the same time 
being useless. 4. It is possible that self-fertilisation is the rule 
with the flowers of this fumitory, and that cross-fertilisation by 
insects takes place only very exceptionaby; in this case not only, 
as in No. 3, the paler colour, but also the brighter one would be 
nearly independent of the influence of natural selection. In 
order to decide definitely which of these- views is right^^it -is 


indispensable to watch perseveringly the flower of this plant, and 
to ascertain what kind of fertilisation naturally takes place. 
In case diurnal insects should prove by direct observation 
to be the fertilisers, it would be possilfle to decide whether 
supposition 2 or 3 is correct, by removing from many specimens 
every older flower as soon as its colour begins to grow brighter, 
and by observing whether these specimens or those with older 
and brighter flowers are more frequently visited by insects. 

It would be a great pleasure to me to make these observations, 
but I do not know whence seeds of Fumaria piilidijlom can be 
obtained. Perhaps some reader of this letter may be good 
enough to give me information on this point 

Lippstadt, April 28 Hermann Muller 

Mr. CoMUERbs suggestion (vol. ix. p. 484) that the coloured 
flowens Fumaria attract insects to the imcoloured ones is very in- 
ingenious. Supposing that they are cross-fertilised, the case of 
J^oinsdlia is very pertinent, and is enforced by that of Dak- 
c/tampiay also eiiphorbiaceous,in winch the bracts, a beautiful rose 
colour before fertilisation, gradually assume afterwards the same 
green hue as the foliage when the bright colour is no longer 
neetled. The chemical changes that take place in the tlowcr at 
and after the period of its complete expansion must necessarily 
be complex, as well as varied in different cases, l^tapid oxidation 
is probalfly one very efTcetive agent in producing them, but the 
results will necessarily depend on what is operated upon. 
IJilnscus mutabilh is white in the morning, deep red liy night. 
Species of .Lapiiaua^ like Myasotis veiFteoIor^ pass through a 
whole series of colours as they expand. ()n the other band all the 
beautiful species of Fi^inchcm rapidly lo.se the tints with which 
their flowers open, and become nearly white. The final stages in 
the life of all the parts of the flower which are not accessory to the 
formation of the fruit are more or less processes of decay, and there 
is no absolute law that these should always be accompanied by in¬ 
conspicuous or displeasing tints. The while flowers of Calanthe 
vif'atrifoUa blacken when they are bruised; on the other hand, 
according to Kingsley, the crimson flowers of CourmMia guia^^ 
nmsis turn blue when torn, as the pulp of the fruit is also known 
to do oh exposure to the air. In the same "way some fungi ex- 
tints which vet qan ,be of no service 
to them. t‘d ‘blood- 

red wherever it is touched, and the white flesh of Bokim cyanis* 
cells when broken changes instantly to tlic “most lieautiful azure 
blue.” 

In fact if a chemical change is set up—if it produce.s a change 
of tint at all—it must somdimes produce a pleasing one ; that it 
should do .so is not necessarily advantageous to the plant,* though 
open to be taken advantage of l)y it, 

W. T. 1'niSEi/roN DyKR 

Fertilisation of Corydalis claviculata 

Wrrrr regard to the flowers of Corydalis davimlatit (of the dis¬ 
co zei-y ofjwhich species in this neighbourhood I have seat a|note Jto 
the yourmlo/Bolany)f I think l\lr. Bennett (vol. ix. p. 484) wilt 
find his .suspicion that the .styles may have been broken ofl in dis¬ 
secting to lie correct. This may easily be shown by floating off 
in water the petals, &c., of a withered flower, in which the pro¬ 
cess of fertilisation has been completed, when the st>’le will be 
seen adhering to the ovary, though the gentlest touch will be 
sufficient to separate it. In the bud the anthers cover the stig¬ 
ma, but at the time of maturity the latter ]>rojects .slightly, so 
that itjwould be first tcnicbed by the proboscis of an insect I 
suspect that it is also slightly protogynous, though self-fertilisa¬ 
tion may proliably be of freejuent occurrence. The maimer in 
which the style is embraced by the stamens and petals protects 
it from too rough a shock from the struggles of insects in the 
narrow entrance to the flower. I have not, however, oliserved 
them to visit it W. E. Hart 

Kilderry, co. Donegal, April 28 


Lakes with two Outfalls 

Since writing my letter of April 24, with which I forwarded 
a copy of the new Inch Ordnance map of Arran, I have received 
other copies from Mr. Stanford, showing, as I presume, that 
the early copies of General Sir IL James^ admirable work have 
been revised. For, besides the elaborate system of contour lines, 
which did not appear in the first copies, twa outlets are given to 
Loch-na-Davie^ fnstead of pne onl So that, as to the “matter 



6 


nature 


{May 7 , 1874 


oi fact ” toucliin^ the hew inch Ordnance map, Mr. Christie and 
1 ate both right. That is, he has a copy to show for his asser¬ 
tion ; 1 have one to show for mine. But the great question is 
hot what is the ** matter of fact ” as touching maps, but what is 
the matter of fact in nature ; and I assert that Loch-na-Davie 
has but one outlet, to the south, to Glen lorsa. My words in 
ihe Ai^miPum BXQ —* ‘ The water-parting is a few yards to the 
north of the loch, I should £ziess at the spot where a heap of 
stones stands, apparently lately thrown up; ” and from there 
there is a slight trickling fo the loch. 1 ended my letter 
thus—“ Most gracious reader of the AthentBum^ go take a tourist 
ticket to Glasgow from Euston Square. Then a lovely run in a 
Clyde steamer to Arran, and judge for yourself May I repeat 
this advice to the “gracious reader” of Nature, for assuredly 
there is no arguing as to a “ matter of fact.” 

As a matter of opinion, I do not think that any quantity of 
rain could turn the northern inlet into an outlet. That is, I 
think that at the southern end there is room to emit any over¬ 
flow before the northern end could be flooded, Mr. Christie 
seems to suppose a constant double outlet. Dr. Bryce, more 
modest, only claims this in “winter and wet summers” (3rd 
edition, p. 3), or “when it rises about eighteen inches above its 
level in dry weather ” (p. 130). 

Alresford, May i George Greenwood 

I OBSERVE that a correspondence has been going on in the 
coluinns of Nature on the subject of lakes with double out¬ 
lets. It may interest your readers to learn that some glaciers 
afford instances of the same phehomenon. One of the most 
remarkable of these is the Glacier d’Arsine, iii the old French 
province of Dauphind (now the Ddpartement des Hautes Alpes). 
This glacier is broad and short; its moraines are extraordinarily 
large. It ends just on the watershed between the Romanche 
and Guizanne, and consequently streams flow from it in both 
directions. On one side, the stream forms a branch of the 
Romanche, which fall into the Drac, the united stream entering 
the fsdte below Grenoble. On the other side, the stream flows 
down to the Guizanne, which, after receiving the Clairde near 
Brian§on, assumes the name of the Durance, and falls into the 
Rhone below Avignon, This watershed is a prolon^jation of 
that over which the magnifleent route impdriale (magnificent in , 
point of engineering and of scenery) of the Col du I^autaret has 
been This glacier is very rately visited, the 

above-inenttohed'.'phenomenon beOn, rhmatked' before. ’ ' 
haps some of your readers can supply the names of other 
glaciers which present a similar phenomenon. I need only add 
that these observations were made during personal visits tb the 
Glacier d’Arsine on July 15 and 17, 1873. 

Exeter College, Oxford W. A. B. Coolidge 


Trees “Pierced” by other Trees 
The natural phenomenon of one tree within another is very 
frequently witnessed in India in the case of the “pipal” (vulg. 
jeeput) and the palmyra. The first instance which drew my 
attention to it was one in which a very large specimen of the 
former with a stem some 4 ft. thick was surmounted by a 
towering palm.which seemed to grow out of, and in continuation 
of, the solid trunk at a height of about 30 ft., and rose to a 
height of 30 to 40 ft. more. I speak from recollection only. An 
amicable dispute took place between two natives, of whom I 
inquired about it—both strangers to the locality—the one 
declaring that the palm grew up inside the tree from the ground, 
and the other that it grew upon it. Subsequently I saw numbers 
of others in all stages, and recognised the fact that the fig grows 
up by the side of the palm and gradually encloses it, so com¬ 
pletely as to defy examination of the resulting trunk. The tree 
that I speak of was by far the most remarkable specimen of the 
kind, and therefore I give its locality. It is a little south of the 
town of Kodangal, in the Hyderabad country, long. 77° 40' E., 
lat. 17® ff N. J. Herschel 

May 5 

CoLONBE Greenwood’s solution of the beech-tree pierced 
by a thorn plant is undoubtedly correct. The New Forest 
affords many cases of the branches of that tree growing together 
and forming holes apparently through the trunk. Ivy giws tie 
most striking and familiar examples of its runners crossing and 
uniting; it is not unusual to find a triangular arrangement of 
tunners which cross each other at intervals of a few inches apart. 
It may be as well to draw your readers’ attention to the spas^ 
moiicway in which the, leaves of the beech hurst in spring: 
sometimes an entire branch, at others a single twig with less 


than twenty leaves, will be in full leaf a week or ten days before 
the buds have generally burst. G. H. H. 

In reference to this .subject I many years ago met with an 
instance of a birch growing out of the fork of an oak. 

The trunk of the oak at perhaps 8 ft. or 9 ft. from the ground 
divided into two large arms from between which a birch sprung. 
The oak was of very considerable age but apparently was not 
hollow (of this, however, lam not positive). The birch was 
perhaps 12 ft. or 14 ft. high. P. P. C. 


The Antipathy of Spiders to the Wood of the Spanish 
Chestnut 

Can any of your readers establish the truth of the following 
assertion? Spiders’ webs are never found upon beams from tlte 
Spanish or sweet chestnut tree, even when the timber is several 
centuries old. The keeper of the ruins of Beaulieu Abbey, in 
Hampshire, asserts that this is a fact, and the buihlings of the 
Abbey, where beams of Spanish chestnut are used, arc free from 
the invasion of spiders. Ilis attention was drawn to this four 
yeans ago, and since then his observations have not thrown any 
doubt upon its accuracy. 

Birkenhead, April 23 G. If. 11 , 


FLOWERS OF THE PRIMROSE DESTROYED 
BY BIRDS 

E have received several additional letters on 
this subject, the important statements in which 
we have brought together here, in continuation of last 
week’s article (vol. ix. p. 509). 

Prof. Newton of Cambridge, in reference to Prof. 
Thisclton Dyer’s letter of last week, writes as follows 

Allow me to remark that the observation of Gilbert White 
(quoted by Prof. Dyer in Nature, vol. ix., p. 509) re.specting the 
bird said to ** sip the liquor which .stands in the nectarium” of 
the crown-imperial, has not, .so far a.s I know, been confinned 
by anyone else. Yielding to no man in my gciuiral trust in 
White’s wonderful accuracy, X think that here wo ought 
suspend our belief, caution Ijeing perha[)S tlte moreneedc<i, since, 
■w. hM been, ■f0'hifeed,';:0,ul' .by.; several of, edi|or% it Ik almost 
■'tetain that thh'bhrd'E© sawW'US not'th^ bird hesuppo.scd it 
to be. 

Major E. R. Festing writes : — 

A month ago I saw a caged hen iHillfmch that would treat 
any quantity of primrose.s wliicli were given to heriu precisely the 
way described by Mr. Darwin in Natitric, vol, ix, ]). <^82, She 
gave one snip only to each flower, not again touching the re¬ 
mains of it, which fell to the floor of the cage. 

My experience in trying to keep a .small giirden in London 
some years ago was, that the yellow crocus flewers were always 
destroyed by the sparrows as soon as they come into full bloom, 
no doubt with the same object as the finches have in destroying 
primroses. I do not remember that the purple or white flowers 
suffered in the same way. 

A correspondent, dating from Exeter College, Oxford, 
writes as follows :— 

Your article on the destruction of primrose.s brought to my 
mind several facts which came under my notice lattdy in a manse- 
garden in the south of Scotland. (Jmicr a cherry-irce the 
ground was thickly planted with primroses, all the flowers of 
which were picked by the sparrows. As not only was this 
cherry-tree in flower at the time, but there was also a good sliow 
of flower on the various other fruit-trees in the garden, in this 
mstance, at least, the flowers of the fruit-trees seem not to have 
exercised a superior attraction. 

Again, I mysrif saw that the work was done by sparrows. 

Another writer in your article asks, if any other birds besides 
sparrows have been seen to use fresh flowers in ncst-buiWing? 
In this same manse-garden, some weeks ago, I watched some 
jackdaws busily plucking and carrying to their nests in a neiglv 
bonrmg chimney the leaves, flowers, and stalks of a variegated 
form of the common Glcchoma hederacea* 

Mr. J. Southwell states that in his garden in the 
suburbs of Norwich, the ydlow crocuses are yearly 
destroyed by sparrows. He says 

Formerly I have seen these mischievous birds pulling 
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the petals in pieces and scattering them on the ground, 
to enable them to reach the nectary, which is situated 
about on a level with the soil ; but of late they have 
altered their tactics and simply bruised the perianth tube siiHi- 
ciently to extract the nectar, leaving the bloom nninjured but 
fallen over as though killed by severe frost. Tlie primroses have 
hitherto escaped, but this spring for the first time the sparrows 
have attacked the blooms of a cherry-tree, bruising the nectary 
between their mandibles, and generally detaching the blossom 
from the foot-stalk close to the calyx. That in both cases this is 
the work of sparrows I have had ample opportunities of observ¬ 
ing. Some years ago a border of Virginian stock which was in 
full bloom appeared mysteriously to be growing thinner every 
day. I accidentally saw from a window tne sparrows vigorously 
engaged in pulling up the plants, which they could only do by 
great exertion, and flying off with them to form their nests. This 
lasted till the whole were carried away. The fact of the sparrows 
having altered their form of attack on the crocuses, going direct 
to the nectary instead of pulling the flowers to pieces, would 
seem to indicate that the habit is acquired, and not inherited ; it 
also appears, so far as I can learn, to be an increasing habit with 
them. 

Mr. A. F. Buxton, of Cambridge, has frequently ob¬ 
served the same fact about primroses in a wood near 
Ware. He says :— 

t could give no satisfactory explanation of the phenomenon, 
if it were not that I have noticed the propensity of tame bull¬ 
finches to act in the same way towards flowers, especially prim¬ 
roses, In the wood I speak of, bull finches ax‘e anundant; but 
whether or not they are the only birds which act thus I am of 
course unable to decide. 

Mr. W. E. Hart, of Kilderry, co. Donegal, states that 
the primroses thelre suffer much every spring in the man- , 
ner described by Mr. Darwin. The cowslips and oxlips | 
are seldom, if ever, touched. Mr. Hart says :— j 

.' .''Tfefe hlaihe- is' 'Commo'fsdy the chafiincti, though 1 ' 

Iiavl''bhly hefefi'ubfb tb' 

I have frequently disturbed both chaffinches arid greenfinches 
from primrose-beds, and found the cut-off flowers strewn about. 
One lady tells me that she once saw a thrush deliberately cut off 
a number of primrose flowers in her garden, turning each time 
to stare defiantly at her. Another has frequently seen hedge- 
sparrows do so. Thus it appears that several diflerent .species 
of birds have acquired the same habit. 

J. M. M. has cultivated polyanthuses at Sidmouth, 
South Devon, for seven or eight years, and each year 
they have been more or less destroyed by bii'ds, as de¬ 
scribed by Mr. Darwin. She does not remember to have 
noticed it till she came to Sidmouth. The wild prim¬ 
roses suffer also, but not, she thinks, to any great extent, 
though they are abundant in the neighbourhood. 

Another correspondent, writing from Poplar*, informs 
us that many years ago he became aware of the 
fact that flowers containing nectar are attacked by 
some small animal; having had a bed of crocuses 
in his garden, the flowers of which were morning 
after morning destroyed by, he believes, the sharp 
bills of the sparrows. He, however, suggests that mice 
frequently might have been the depredators, as last year,^^ 
he says, they destroyed all the grapes in my greenhouse. 
They are just able to reach such flowers as the crocus 
and primrose, and they are very hard up at the early 
season when these delights appear.” 

M. T. M. mentions, on the authority of a good ob¬ 
server,” that the flowers of the laburnum are sometimes 
utilised in nest-building by suburban sparrows,*^ whose de¬ 
structive habits in the matter of crocuses,” he says, are 
only too well known to suburban gardeners.” 

Mr. C. H. Beasley, of Liverpool, writes, that he had a 
canary some years ago which was particularly fond of prim¬ 
roses, and always bit them in the manner described by 
Mr. Darwin, usually leaving everything but the part con¬ 
taining the honey untouched. As this peculiarity wa6 
exhibited by a domesticated bird, he thinks it highly Jjto- 
bable that it was inherited. 


r/ffi LECTURES AT TEE ZOOLOGICAL 
SOCIETrS GARDENS 
III. 

R. SCLATER commenced his fifth and concluding 
lecture on the geographical distribution of the 
mammalia, by impressing the importance of precise defi¬ 
nition of the exact localities from which zoological speci¬ 
mens are obtained. Pic showed that by further careful 
collecting, new animals, even of considerable size, most 
probably remain to be discovered, considering that a pre¬ 
viously unknown rhinoceros and a fresh genus of deer 
had been made known within the last three years. 

The importance of the geographical distribution of the 
larger divisions of the mammalia is well illustrated in the 
case of the Bassaris of Mexico, an animal supposed for a 
long time to belong to the civet cats, which are peculiar 
to the Ethiopian and Indian regions, but now known in 
its internal structure to agree with the racoons, which are 
typically American forms. So also the so-called musk 
deer arc often said to inhabit northern Asia, India, and 
Africa, but there is only a single species of the true musk 
deer, which is from northern Asia, whilst the Tragulid^e 
(with which it has been erroneously united) form quite an 
independent group, found in India and Africa. 

The facts given in the preceding lectures suggest the 
question as to how the world may be most naturally 
divided according to the distribution of the animal life 
upon it, which is part of the great problem of the distri¬ 
bution of organic life generally ; and it is evident that all 
great deductions mad.e from any one group must in the 
long run correspond with those from other groups. 

At the outset it is evident that the ordinary geographi¬ 
cal divisions of the world do not hold. liurope must be 
combined with the northern part of Asia, atid also with 
Africa north of the Atlas Mountains. In the same way 
^jjLmerica and part of Mexico have to be included 
with the mam¬ 

malia into Monodelphs, Didelphs, and Ornithodelphs, the 
peculiarities of their distribution are very instructive : 
dividing the surface of the earth into four major divisions 
—I. Arc/oj^aui, or North Land ; 3. Ddndri\i^'(v.a^ or Tree 
Land ; 3. Anitreiodaa. or South Land : and Ormi/wi^mi. 
or Bird Land. 

Arctogma is divisible into four minor regions--(a) the 
Pahnarctic, 0) the hhhiopian, with the Leraurian sub- 
region of Madagascar, (y) the Indian, and (d) the Ncarctic. 
The Pakcarctic region possesses few characteristic families 
and genera. Its boundaries, as are those of all regions 
except when sea-bound, are ill-defined ; Palestine, for 
example, is doubtful. (2uadramana are almost entirely 
absent; Rhinopithccus^ a Thibetan form, belonging, 
apparently, to the region. The genera AUurm and 
Catra are characteristic forms. Bears are mostly con¬ 
fined to it, some being, however, found in North America 
and one in South America. Among the Ungulata, the genus 
Eqtms is more truly Palmarctic than otherwise, and Cirvt 
are abundant 

Tlie I£thiopian region embraces Africa south of the 
Sahara. The genera Troglodytes, Colobus, Cercopithecus, 
and Cynocephalus are characteristic, as are Hymna, 
Proteles, Lycaon, liippopotamus, Camelopardus, and 
others. Madagascar forms a well-marked sub-region, 
containing no antelopes nor cats, but Lemur, Chiromys, 
and Cryptoprocta. It is the true home of the lion. 

The Indian region extends along Southern Asia to 
Wallace's line in the Malay Archipelago. The only 
ruminant animal in the Indian Archipelago is the peculiar 
Anoa depnssicornis. 

The N earctic region is very much like the Palsearctic. 
Castor, Gulo, and Lynx are common to the two. Taxidea, 
Procyon, and Antilocapra are characteristic, whilst Di- 
delpiiys has entered from the south. 

The, Neotropical r^ion possesses great 

individuality^ Cebus, Hepale, Icticyon, Nasu% and 
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Cercoleptes being characteristic. Hystricidae abound, 
and Ruminants are very badly represented, only lamas, 
peccaries, and tapirs being found. Sloths, armadillos, 
and opossums are not found elsewhere, and there are 
no frugivorous bats, Insectivores, Viverridce, nor elephants. 
The West India Islands form a well-marked (Antillean) 
sub-region, possessing Solenodon, and peculiar Rodents. 

The Australian region, including Australia and the 
Malay Archipelago up to Wallace's line {ox AntarctogcecC), 
is characterised by the presence of the Monotremes and 
Marsupials. Lastly New Zealand {Ornitliogcea) has no 
Mammals at all except two Bats. 

Mr. Sclater, in conclusion, explained the different 
answers which had been given to the question : Why are 
animals thus distributed? showing that the Darwinian 
hypothesis is a key to the whole subject, rendering quite 
simple most of those difficulties which were previously 
insurmountable. 


CAMPHOR 

T he camphor of commerce, it is well known, is the 
produce of Camphora officinarum Nees., a tree of 
China and Japan. To obtain; it the wood is cut up into 
pieces and boiled in water, 'v^hen the camphor is de¬ 
posited, It is afterwards punhed by sublimation, and 
further refined after its arrival in this country. Immense 
quantities of this article are imported from Singapore, 
and though so valuable in European commerce, in Suma¬ 
tra and Borneo a much higher value is put upon that 
known as Sumatra camphor, which is obtained from 
Dryobalanops aroinatica Gaert. {D. campJiora Coll.), which 
does not come to this country as an article of trade. 
Besides these there is a third kind of camphor, known in 
China as Ngai camphor; this,-in point of value, stands 
between the ordinary commercial article and the Malayan 
or Sumatra camphor. Its botanical source has fora long 
time been doubtAiI, but it lias generally been attributed to 
an unknown species of A rtemma. Mr. D. Hanbury, 
however,* who has done so much in clearing ^p doubts on 
the botany of many of our important articles of trade, 
more especially in relation to drugs, has recently, in a 
paper read before the Pharmaceutical Society, identified 
the plant with Blimiea halsamifcra D.C. It is a tall, her¬ 
baceous plant, and has long been known for the powerful 
smell of camphor emitted from the leaves when bruised. 
It is common in Assam and Burma, and indeed through¬ 
out the Indian islands. 

The materials from which Mr. Hanbury has been en¬ 
abled to solve the problem of the origin of this peculiar 
camphor were sent him from Canton, and consisted of a 
small branch of the plant, and specimens of the cam¬ 
phor itself. These specimens, he says, represented two 
forms of the camphor—the one a perfectly colourless 
crystalline substance, in fattish pieces as much as an 
inch in length f the other, which was sent as crude cam¬ 
phor, was a crystalline powder of a dirty white colour, 
mixed with some fragments of vegetable tissue. “ The 
purer sample has an odour scarcely distinguishable from 
that of ordinary camphor ; but the odour of the other is 
perceptibly contaminated with a smell like that of worm¬ 
wood.” This camphor, though seldom seen in this coun¬ 
try, was at one time attempted to be brought into com¬ 
merce, one hundred pounds of it having been made in 
Calcutta. It is used in the East, both in medicine and 
in the manufacture ■ of the scented Chinese inks. It is 
stated that about 15,000 dols.’ (3,000/.) worth is annually 
exported from Canton to Shanghai and Ningpo, whence 
it finds its way to the ink-factories of Wei-chau and other 
places.” 

Though it is now proved that B, halsamifera is the 
plant yielding the bulk of Ngai camphor, it is not im¬ 
probable that some other plants lend their aid, for the 
term “ Ngai ” is, it appears, applied to Several belonging 
to the Labis-tae and Compositse. John R, Jackson 


THE ^^SPAR CA VES^’ OF THE NORTH BRIDGE, 
EDINBURGH 

T he North Bridge, which spans the deep valley lying 
between the Old and New Towns of Edinburgh, 
was built upwards of a hundred years ago, and its huge 
arches must be familiar to all who have entered Edin¬ 
burgh from the south by railway, the terminus for the 
main southern lines being situated just below. Between 
the arches of the bridge and the roadway above are a num¬ 
ber of chambers or vaults which have not been opened, till 
recently, since the bridge was built. In carrying out the 
operations necessary for the widening of the now too narrow 
bridge, these vaulted chambers have been opened up, and 
one of them has been visited by Prof. Gcikie, who, in a 
communication to the Scotsman, describes the wonderful 
sights he saw. 

“The chamber we examined,” he says, “was about 
eight or ten feet broad, and varied in height according to 
the I'ise and fall of the lloor over the arch underneath, the 
floor coming sometimes so near the roof that wc needed 
to stoop low to get through. From the vaulted ceiling, 
and especially from the joints of the masonry, hung 
hundreds of ‘ stalactites ’—delicate spar icicles of snowy 
whiteness. In many cases they reached to the floor, 
forming slender thread-like pillars. In making our way 
we were under the neepssity of brushing down many of 
these pendant masses. Now and then wc seemed to be 
marching through a grove of white and brittle canes. 
The longest enthre one we could sec measured rather 
more than six feet in length. Usually they were slim 
stalks somewhat like thick and not very well-made 
tobacco-pipes, but towards the sides of the vaults they 
became thicker and stronger, one wliich wc carried off 
measuring about four feet in length, and as stout ns an 
ordinary walking-stick. The same material as that 
forming the stalactites ^read in ribbed sheets clown the 
si,des''o? the vault' 'The'floor,'too, was dotted'all over with 
little monticules of the same snow-white crystalline spfir, 
“A more illustrative example of a stalaclitic cavern 
could not be found. The whole process was laid open 
before us in all its stages. Along the joints of the 
masonry overhead could be seen here and’there a drop 
of clear water ready to fall. At other places the drop 
hung by the end of a tiny white stone icicle, to which it 
was adding its own minute contribution as it evaporated. 
From the mere rudimentary tumps the stalactites could 
be_ traced of all lengths until they were found firmly 
united to the spar hillocks on the floor. Every one of 
these hillocks, too, lay directly beneath the drip, catching 
the remainder of the stone dissolved in the dropping and 
evaporating water. In every case the stalactites ’ were 
tubes; even the thickest of them, though it had under¬ 
gone great changes from depositor! its outer surface, re¬ 
tained, nevertheless, its bore. Usually there bung a clear 
water-drop from the end of the stalk, ready to descend 
upon its white stony mound beneath. 

“ So far, except for the undisturbed perfection of the 
whole, there was nothing which may not be seen under 
many an old vault. But what astonished rnc most was 
the evidpee of a continuous growth dnd destruction of 
these slim stalks of stone during an actually known 
period. In a great many cases the little ^stalagmite’ 
mounds were each surmounted by a short slender stalk, 
as the Calton Hill is by Nelson’s monument There 
could be no doubt that these monumental-looking 
objects were naerely , the lower ends of once-con- 
tinuous stalactite pillars. And indeed, searching 
round the mound I could usually And fragments of 
the broken column imbedded in the growing stalag¬ 
mite, What had broken them ? Perhaps a heavy 
ornnibus thundering overhead, or a laden lorry or a 
deftly-fired royal salute. Anyhow, for a hundred years 
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this delicate tapestry has been hanging and growing, and 
breaking and growing again, quietly in darkness, beneath 
the grind of our carriage wheels, and yet high in air, with 
the stream of human life flowing underneath it too. Alike 
in the pendant stalks, on the walls, and in the mounds 
on the floor, the prevailing colour of the crystalline in¬ 
crustation is pure white. These caves in middle air have 
been shut up from the contamination from town smoke. 
Now and then, however, the dripping water has come 
upon soluble iron as well as lime. Hence the mounds on 
the floor are sometimes curiously coloured yellow, brown, 
and red. 

As the bridge is built of sandstone, wholly or almost 
wholly free from lime, it is evident that the material 
which has converted these vaults into such picturesque 
caverns has been derived from the mortar. All rain¬ 
water, as is well known, takes up a little carbonic acid 
from the air, and of that acid there is in the air of a town 
usually more than the normal proportion. Filtering 
through the masonry, it dissolves the lime, carrying it 
downward in solution, and, if made to halt and evaporate, 
depositing it again in the form of the white crystalline 
substance which we call spar. It would be a curious 
question for the architect how long his masonry could 
resist this action. Certainly, in spite of what these vaults 
in the North Bridge reveal, the masonry of that structure 
is to all appearance as solid and firm as ever. It is evi¬ 
dently impossible, however, that the mortar, if necessary 
at all, can be piecemeal removed without in the end 
causing the destruction of a building.” 


JREPORT OF PROF.FARKEFS HUNTEPIAN 
LECTURES TtLE STRUCTURE AND 

^ ■DEk^EOpMENT ^, OF THE VERTEBRATE 

.^ 

HI. 

I N the types already considered, the exo-skelcton con¬ 
sists of small placoid scales having the structure of 
teeth, and imbedded in the skin, but being altogether 
irrelative to the true cartilaginous endo-skeleton. In the 
group of fishes which form so perfect a mean between 
these Elamobranchs and the osseous fish—the Ganoids^— 
the body is covered with close-set “ ganoid ” scales, 
which consist of two layers, a deeper one of bone 
(dermostosis), and a superficial one of enamel, covered 
only by a thin layer of epidermis. In the head these 
scales pass insensibly into a set of bones in close relation 
with the chondro-cranium, and having the connections, 
positions, &c. which characterise the roofing-bones of one 
of the higher skulls (parietals, frontals, nasals, dec.). In 
many cases these bones are so deeply imbedded in the 
subcutaneous tissue as to deserve the name rather of par- 
ostoses than of dermostoses, but are always easily removed 
by maceration or boiling. They are evidently of an 
entirely different nature to another series found in the 
same skulls, but in intimate connection with the cartilage,* 
and only separable by its entire destruction. These last 
are ossifications of the chondro-cranium, and arc often 
spoken of as “ cartilage-bones ; ” the former kind have 
only a secondary relation to the primordial skull, and are 
known as ‘‘membrane-bones.” 

In the osseous fish both these varieties of bone appear, 
but the investing ^ or membrane-bones are all true paros- 
toses developed in the deeper subcutaneous tissue, and 
the place of the ganoid dermostoses is taken by cycloid 
or ctenoid scales. Still the insensible gi*adation between 
scales and skull-bones is very apparent: along the side of 
the trunk passes a series of curious tubular or grooved 
bones containing mucous glands and .known as the 
‘‘lateral line series ; ” these, on reaching tlic head, branch 

* * Continued firom vol. p. 468. ^ 


out so as to produce a tree-like arrangement jnsteacl of a 
single row, and the burrowing is now, not in a set of 
modifit'd scales, but in true cranial hones, some belonging 
to the opercular apparatus, some to the series above and 
below the eye. 

^ IV .—Skull of the Salmon (S.ilmo salar).—In the 
I'cloostcan the investing bones attain a gTcater deve¬ 
lopment than in any other group, and, in the descrip¬ 
tion of the salmon’s skull, will be considered before the 
cartilage-bones which they overlie, and from which they 
come away with great case by maceration. 

There arc, in the first place, on the upper surface of the 
skull, three pairs of bones and a single median ossifica¬ 
tion. Of these, a pair of small bones, separated bom one 
another by a considerable interval, and lying over the 
auditory region, answer to the parietals (Fig. 7, Pa) ; a 
much larger pair roofing over all the central portion of 
the brain case, from the parietals behind to tlie nasal 
region in front, are the frontals (Fr); and a very small and 
insignificant pair situated just above the nasal sacs the 
nasals (Na). All these are well known from their occur¬ 
rence in the higher animals ; but the bone marked S.Etli 
(super-ethmoid), which lies between the nasals^ and over 
the caxtilage separating the olfactory organs, is peculiar 
to certain osseous fishes. 

Above the eye is a small l)onc, knowii a,s the 
supra-orbital (S.Orj, and below and at its sides 
a chain of bones, deeply excavated by slime-glands, 
the sub-orbitals (Sb.Or) ; the most anterior of these 
(Lch) seems to answer to the lachrymal bone of 
the higher animals. The gape of the mouth, in¬ 
stead of being formed, as in the shark and ray, by the 
naked pterygo-palatine and Meckelian cartilages, is 
bounded entirely by membrane-bones, three in the upper 
jaw, the pre-maxilla (Pmx), maxilla (Mix), and malar or 
jugal (Ju)^ and one in the lower, ensheathing Meckel’s 
the dentary (D). The maxilla, unlike that of 
most a-large 

share in the formation of the gape. Immediately below 
the angle of the lower jaw is situated a small bone, the 
angular (Ang), 

Two very important parostoses occur on the under .sur¬ 
face of the skull, where they clamp and strengthen the 
cartilage ; these are the vomer (Fig. 8, Vo), which bears a 
few teeth, and the para-sphenoid (Pa.S), the enormous 
development of which is so characteristic of the bony 
Ichthyspsida. 

Lastly there are the bones’supporting the gill-cover, or 
operculum proper, and branchiostcgal membrane, each of 
which has its own set of osseous strengthenings. In the 
first set are included the opercular (Op), sub-opercular 
(S.Op), pre-opercular (P.Op), and intcr-opercular (LOp); 
in the second, the bi*anchiostegal rays (Brs.R), The 
operculars arc also divisible into two categories ; two of 
them—the pre- and inter-opercular—are developed in the 
fold of skin growing from the mandibular arch, which 
covers the cleft (existing only in the embryo) between it 
and the hyoid (Fig. i, p. 425, Ty.Eu), while the remaining 
two belong in like manner to the operculum of the hyoid 
arch covering the branchial slits (I< 1 g. 1, Cl*). The pre- 
opercular is interesting as being the homologue of the 
lower part of the mammalian squamosal, and the inter- 
opercular as representing the tympanic, the two mem¬ 
brane-developed ossifications of the complex temporal 
bone of human anatomy. The branchiostcgal rays are 
flat sabre-like bones, twelve in number, attached to the 
hinder edge of the hyoid apparatus. In most Tele<^stei 
these bones are seven slender terete rays, the four up^/cr of 
which are attached to the outer and the three lower to 
the inner side of the hyoid* At the point where, the;; 
branchiostcgal membranes of opposite sides meet 
the throat a median, ossification is developed ;h5i' 
cutaneous tissue; this is the so-called.basi- 
branchiosteg^l ^ ^ y.;! "7'' 
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When all.the foregoing bones are stripped off, the 
salmon’s skull is far more comparable than in its perfect 
state with that of an Elamobranch, being reduced to tl^ 
chondro-cranium, a cartilaginous structure, with certain 
endogenous ossifications, but retaining to a remarkable 
extent the characters of a “primordial skull.” A side 
view of the chondro-cranium is shown in Fig. 9 ; viewed 
from above it presents, like that of the ray, expanded 
sense capsules, and a narrowed ihter> orbital region ; the 
walls of the brain-case are, however, much thicker, and 
its cavity relatively smaller than in the preceding type 
(see Fig. 8 ); the rostrum also is short, and the roof of the 
skull or tegmen cranii produced into a strong ridge 
(culmen cranii). The end of the snout divides into two 
short processes (hypo-trabeculars, H.Tr), on each of 
which two labial cartilages are borne (F, F). 

The bones developed in the chondro-cranium of the 
salmon very rarely come together so as to form sutures, 
but are usually separated by considerable tracts of carti¬ 
lage or synchondroses. Ankylosis only takes place in the 
case of a single pair of bones—the orbito-sphenoids— 
which are fused together in the mid-line, so as to form a 
structure not unlike the “girdle-bone” of the frog. 



Fig 7.—Skull of Salmon. P.a, parietal ; Fr, frontal; Na, nasal; S.Etli, 
supra-ethmoidal * S.Orj supra-orbital; Sb’Qr,' suta-orhitals; Lch, lachry¬ 
mal ; Pmx, pre-maxilla ; Mx, maxilla ; Ju, jugal ; D, dehtary ; Ang, 
angular ; Op, opercular ; S Op, sub-opercular ; l.Op, Inter-opercular ; 

F. Op, pre-operciilar; Brs.R, branchiostegal rays; B.Brs, basi-brau- 
chiostegal; S.O, supra-occipital; Ep O, epiotic ; Pt.O, pterotic ; PI, 
palatine; Ms.Pt, meso-pterygoid; Art, articular; Sy, symplectic; 

G. Hy, glosso-hyal. The cartilaginous parts are dotted. 

The hinder or occipital region of the skull is ossified 
by four bones, which surround the foramen magnum, and 
together form the “occipital segment;” these are the 
basi-occipital (Figs. 8 and 9, B.O) below, the exoccipitals 
(E.O) at the sides, and the supra-occipitals (S.O) above. 
The first of these bears a concave surface or condyle 
(O.C) for articulation with the first vertebra, the space 
between the two being filled up with the remains of the 
notochord. . The auditory capsules are strengthened by no 
less than five bones : tne prootic (Pr.O) formed in the 
anterior part of the capsule; the opisthotic (Op.O) over 
the ampulla, and the epiotic (Ep.O) over the arch of the 
posteiior semicircular canal; the pterotic (Pt.O) over 
the arch and ampulla of the horizontal, and the 
sphenotic (Sp.O) over the ampulla of the anterior canal. 
The prootics of opposite sides meet in the mid-line 
(Fig. 8), and form a bridge of bone on the base of the 
skull, in front of the basi-occipital Anterior to this 
“ prootic bridge,” and completing the basis cranii, is a 
sm^lbone, Y-shaped in section, the basi-sphenoid (B.S), 
which, curiously enough, has no cartilaginous predecessor, 


but is ossified directly from membrane. Above this bone, 
and in front of the sphenotic, the ali-sphenoids (As) are 
found in the side-walls of the brain-case, and, together 
with the basi-sphenoid below and the parietals above, form 
the “parietal segment” of the skull The “frontal 
segment ” has no basal element, the pre-sphenoid being 
absent, but its side-pieces are represented by the co¬ 
alesced orbito-sphenoids ( 0 . S) The only remaining bone 
in the skull proper is the large lateral ethmoid (L.Eth), 
which occurs immediately behind the depression for the 
nasal sac (Na). 

Certain very constant relations exist between these 
bones and the cranial nerves. The trigeininal (V.), for 
instance, always determines the prootic, as its third divi¬ 
sion makes its exit just in front of that bone, or, in other 



Fig. 8.—Longitudinal section of .Salmon's Skull. _ ]?a.S, jiara-splenoul; Vo, 
vomer; B.O, basi-occipital; E.O, exoccipital; Fr.O, prootic; B.S, 
basi-sphenoid; As, ali-sphenoid ; O.S, orbito-sphenoid; 0 -C, occipital 
condyle; U, la, labial cartilages ; m.n.c, middle nasal cavity ; e.t.f, 
cthmo-trabecular fissure, 

words, between the anterior boundary of the auditory 
capsule and the parietal segment, The glosso-pharyngeal 
and vagus (IX. and X.) in like manner limit the posterior 
boundary of the ear capsule, passing out either between 
it and the exoccipital, or through the front part of the 
latter. The optic nerve (IL) passes between the parietal 
and frontal segments, usually being bounded in front by 
the orbito-sphenoid, and behind by the orbito^sphen^d* 
In the salmon a bar of bone grows across the trigeminal 
notch oC dhe/prpotle*the nerve passes 
throt^h a complete fbmthen* 

An interesting instance of the retention of einliryonic 
characters is seen in the slit marked e.t.f in tlie sectional 
view, Fig, 8. ^ This is a fissure in the otherwise solid 
cartilage running forwards for a short distance from tlie 
lower anterior angle of the orbito-sphenoid, and indicating 



Fig. 9.—Skull of Salmon, witli investing bones and nrrdics rnnovfnl 
Op.O, opisthotic ; Sp.O, sphenotic ; L.Etli, Jatcml etlimaid ; ILXr, 

kypo-trabecular. 

the line of separation between the trabecular portion of 
the skull and the part produced by the chondrification of 
its originally membranous walls ; this structure is called 
the ethmo-trabecular fissure. In front of and above this 
fissure is a large cavity (mm.c) filled with fat, and open¬ 
ing on the surface of the chondro-cranium bencatli the 
supra-ethmoidal bone ; there is no doubt that this seem¬ 
ingly useless space represents the single nasal chamber 
of the lamprey or hag. 

^ The structure of the facial arches, and the chief points 
in the development of the salmon’s skull, |Will be con¬ 
sidered in the next paper. 

( 7 ^? < 5 ^ continued) | 
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passes nearly across the cliaxneter ot the sun. Halley, in 
fact, founding his calculations upon erroneous data, was 
led to conclude that this would be the case in 1761. In 
this he erred, and another slight but important mistake 
having been made in his calculations, it followed that at 
Hudson^s Bay, his northern station, the transit was in¬ 
visible. 

The present article will be devoted to a description of 
the rnethods to be employed in the coming transit for de¬ 
termining the solar parallax. In subsequent articles the 


preparations which have actually been made for observing Venus upon the solar disc* It follows from this that an 
the transit'of 1874 will be described; and the difficulties observer on the southern portion of the earth will see 
encountered in this kind of observation enumerated. Venus trace a path D E F upon the sun’s disc farther 

Let the reader now ermine Fig. ii and pay particular north than the path ABC which a northern observer on 
attentibn to the description of it, and he will thus be the earth sees it trace. Now Venus will be three times 
enabled better to understand what follows. The earth, as far from the sun as from the earth on that date. From 
Venus, and the sun are here represented in their relative this it follows that the distance between the two lines 
positions ; and lines are drawn to show the directions in ABC and D E F will be three times as great as the dis- 
which two observers at'opposite sides of the earth will see tance N S. But the distance N S upon the earth can be 


THE COMING TRANSIT OF VENUS ^ 

HI. 

I N the previous articles various methods have been in¬ 
dicated by means of which wc may discover the scale 
upon which the plan of the solar system is drawn. The 
last article concluded by illustrating the nature of the 
methods of employing a transit of Venus, as proposed by 
Halley. It will be noticed that this method can be 
utilised in the way there indicated only when Venus 


easily found out Suppose it to be 6,000 miles. In that 
case the distance between ABC and D E F is known to 
be 18,000 miles. But it needs no demonstration to con¬ 
vince us that if we have a distance of 18,000 miles mea¬ 
sured out for us upon the sun’s surface we can determine 
the distance of the sun from the earth. 

* ContinnedTrom voh ix. p* 489 


Now the apparent distance between the two lines ABC 
and D E F is the least observed distances between Venus’ 
centre and the sun’s during the transit. 1 / tken^ we can; 
measure accurately the least distance hettvem the centres 
of Vetms and the sun, at two stations suitably chosen, we 
can determine the suds distance* * '. 

There are 4hree inethods l^y means of which this may 
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be effected; tbe photographic method, the heliometric 
rtiethod, and the method of durations. We shall consider 
these in order. 

1 . ^ The Photographic Method,—li is easy to see that by 
continuing during the transit to take photographs of tbe 
sun^ in which Venus will be represented as a black spot, 
these photographs may be so combined as to indicate 
definitely the apparent path of Venus as seen at these two 
stations. This method is looked forward to with much 
interest, because it is the first time that photography has 
been extensively employed iri delicate astronomical mea¬ 
surements, It is not gfefidfdily fenBwti lio^ fextfeitiely 
accurate a means of obseRitibii ^Hdtdgfsipny is. We 
owe much to Mr. De la Riic; wliosh suCbess ih trie appli¬ 
cation of photography to astirOhoifiy has beeii hheqlialfed, 
for having given us a nib^t Clear aCcoutit of what lias 
been done in this way.* TTliC rriethod has bebh eihployed 
in America to measure the dirtahbfeS bet^i^eeil double stars. 
The double star is photogfabliecl dhd the dlstaficc k after¬ 
wards measured as accuMtrij as pB^slble. Ptbf. BoHd 
•finds that the probable eirt'dt 'df ^iiclj i ihfeasiifemetit is 
o'^*o72 or J of the probapib, eiri'Oir of d itieasuire 

made with a filar microhiBici- dk esiitiiated by StriivC. 
Photographic pictures of the sun were for many years 
daily taken at Kew, and it was found that an extremely 
accurate measure of the sun’s diameter could thus be 
made. If the lens of a common telescope were used to 
produce an image of the sun upon the sensitive plate 
the picture would be too small for accurate measurement. 
Hence a Special instrument called a photoheliograph must 
be devised to give an enlarged picture upon the sensitive 
plate. Two perfectly distinct kinds of instruments are 
to be used for this purpose, the one English, the other 
American. Mr. Dallmeyer has, under the superintendence 
of Mr. De la Rue, constructed photolieliographs for the 
English and Russian expeditions. In these instruments 
the image of the sun produced in the focus of an ordi¬ 
nary telescope is enlarged by a special arcangement so as 
to give a plctiirfe Of the fehn dbbdt fotii- ihoh’dg III dldttieler. 
This' inl'tthMiitj' 0 tiki' fe# 

photoheli0gi:a|)1l. is ver^ petfecl lit itk teSiilte atid ebti- 
venient jit actudl practice. It mounted equatorially so 
as to foiiov the motion of the ^uh. The sensitive pldte; 
which is prepdtbd ih an adjoining tooth, cdli bb, i-'eadiit 
inserted and ekpoSed. The intensitir of dltbct soMr light 
is so great that special means ate iiece^katt tb gite 
short enough exposure. Befote a phbtdgtaph ii takefi a 
sliding shuttet in the inteiriot of the ih^Httiieili: CiltS on 
all light frotn the sensitive plate. This sliultet k held lit 
its place hf a cotton thread. So soon as this thread is 
cut, a strong spring draws .^dovvn the shUttet, in vi^hich 
is a slit about ^^^th of an inch wide. The time takeh fey 
this slit to piss over any part of the sun’s ithage iS the 
whole interval required for an exposure. 

The othet method of obtaining a large picture of the 
sun is by employing a lens of great focal length. This 
method was originally proposed by Mr. Rutherford, of 
New York, and will be employed by the Americans, and 
also by Lord Lindsay in his observations at the Mau¬ 
ritius. The focal length of the lens is forty feet. But a 
telescope of Such dimensions could not be conveniently 
mounted in the ordinary way. To overcome this, a side- 
rostat similar to the one originally constructed by M. 
Foucault for the Observatory of Paris is employed. This 
instrument consists of a plane mirror so mounted as to 
send the sun’s rays always in the same horizontal direc¬ 
tion. In the path of these rays, and close to the side- 
rostat the lens is placed, and at a distance of forty feet an 
image of the sun about four inches in diameter is 
produced. At this place a window is arranged in the 
photographer’s hut, and by means of this arrangement the 
photographer need never leave his dark room. After pre- 

p Ad«Jress to the Mathematical and Physical Section of the British Asso¬ 
ciation, Brighton, 1872. 


paring a plate he places it in position at the window ; 
when exposure has been made he may remove the plate 
and develop it. 

Considerable advantage is likely to accrue to the 
employment of dry plates, which will diminish the 
labour of the photographer. Researches upon this 
matter have been undertaken by Prof. Vogel, in Holstein, 
Col. Smysloff, at Wilna, and by Capt. Abney, at Chatham. 
The employment of a dry process prevents all danger 
from the shrinking of the collodion-film. Herr Paschen * 
and Mn^Dela^Rue have made experiments upon this 
jjbiiii:. mie lattei* gbfitleiliah finds that all shrinkages 
tdkb place ih tke tliickriess of the film, so that the mea- 
siifenients lybiild UOt be affected by it. But the more 
cbttvchieht dry plate process is undoubtedly safer. Judg¬ 
ing frotti the ddta hitfiished by Mr. De la Rue, this pho- 
tbglrdphic iffetiibcl will give tesuks of the utmost value. 

11 . The Heliomeiric Methoit —The exact measurement 
of the distances bf tjib edges of Venus from opjiositc 
edges of the siitl k^irotlid enable ils easily to determine what 
is tequlrea, vit, the least, distance between the centres 
Of the sun and planet. But the ordinary astronomical 
means are pseless iff liiedsiitcmcnts of this magnitude. 
To obviate this, a special instrument, called a hcliometer, 
will be employed by the Germans and Russians, and by 
Lord Lindsay. This instrument was originally invented 
for measuring the diameter of the sun. The object-glass 
of a common telescope is clividcd. so as to form two semi¬ 
circles. A screw adjustment allows us to slip one-half 
of the lens past the other one along their line of junction ; 
a fine scale measures this displacement. When the two 
halves of this object glass are relatively displaced, two 
images of the sun are seen overlapping. The distance 
between the two images is proportional to the relative 
displacement of the two halves of the object-glass. This 
instrument has been brought to a state of great perfeclion 
by Mi*. Ropsliold, of Hamburg. It is a very troublesome 
instrumetlt to mutifpilMte, aiid like correctio'us due to the 

difficult to apply, 

■ Yet -fim pIp'bTO Ifeilis illttd dbuBt that tbtj*accurato^ 
fee ffiade. The nature of the measure- 
tb obtain the distance between the centres 
Pt “VeHUI atid the sUn will readily be understood. The 
Ihfethcid. has been most ably discussed by Lord Lindsay 
dhd Mir. Gill in the Monthly Notices of the R.A.S., 
Npyeihbei: 1872. At the same time it is difficult to con- 
belvb that this direct method will give results of equal 
value '^Ith the Methods hereafter described. In fact, an 
bppbsitibn ;6t Mars would be expected to give cciually 
gbbd irbMls ; fbir the distance of Mars from a fixed star 
cati pfe mote accurately observed with a micrometer than 
the distance between the centres of Venus and the sun ; 
ahd a larger number of observations could be made. 

^ III. 1 he Method of Duraimu —The third method of 
determluitig the least distance between the centres of the 
sun ahd Venus is less direct than either of the preceding 
hlethods; but it has stood the test of a previous trial, 
and we cannot say but that it will be more salisfaclory 
than the other methods in the coming transit. The 
method of duration closely resembles the method origi¬ 
nally proposed by Halley. The duration of the transit, 
as viewed ftpm two distinct stations, is accurately deter¬ 
mined. But the difference iii this duration is affected by 
choosing stations upon a different system. Nevertheless 
this method is frequently called Halley’s method. His 
method consisted in choosing two stations, so that during 
the transit the one should be moving eastward and the 
other westward. It is further essential for success that 
j Venus should pass nearly along the diameter of the sun. 
In the method employed last century, the two stations 
were chosen—the one far north, and the other far south. 
On referring to Fig. ii it will be seen that in each case 
Venus appears to pass along a chord of the sun. But in 
* Asirofmniseke NackricMm^ 187a, Ixjcix. ir6x. 
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the one case this chord is farther from the sim’s centre, 
and consequently shorter than the other. The duration 
of the transit, so far as this effect is concerned, is directly 
proportional to the length of the chord traced out by 
Venus. Thus from observation we obtain the lengths of 
these chords ; and by geometry wc can deduce the least 
distance between the centres of the sun and Venus at 
each of the two stations, and hence we can determine the 
sun’s parallax. Fig. 12 illustrates this point very clearly. 
The duration is determined by two distinct observations 
made at each station, the internal contact at ingress and 
the internal contact at cgi*ess. The time of an internal 
contact is the time at which Venus appears to be just 
wholly within the sun’s disc. These two times must be 
accurately determined ; they will be separated by an 
interval of nearly four hours. Fig. 12 represents the illumi¬ 
nated hemispheres of the globe at the time of ingress and 
at the time of egress respectively in 1874, At cither of 
these epochs the sun will be visil)le from every place 
marked on the corresponding map. The sun will be vei*ti- 
cal at the place occupying the centre of the map ; at all 
stations near the edges of the map the sun will at that 
time be near the horizon. The point from which the 


phenomenon will be first observed is there indicated, and 
likewise the point at which it is last seen. Straight lines 
are drawn across each map, and the hours marked upon 
them indicate the time at which the phenomenon will be 
seen. 

Fig. 13, taken from Lockyer’s Popular Astronomy,” 
shows the same facts for the transit of 1882. 

Take now the case of two particular stations. At some 
point on the east coast of China the ingress is accelerated 
by 6 minutes, but at the same point the egress is retarded 
7 minutes; consequently the duration of the transit is 
lengthened 13 minutes. Again, at Kerguelen’s Island the 
ingress is retarded 10 minutes, while the egress is accele¬ 
rated 5 minutes. Here then the duration of the transit 
is shortened 15 minutes. The difference in duration as 
observed from these two stations will therefore be abotit 
28 minutes. These maps have no pretension to great 
accuracy. They are calculated upon a certain assump¬ 
tion as to the value of the solar parallax which is pro¬ 
bably not far from the truth. 

In ijCn considerable preparations were made for ob¬ 
serving the transit of Venus in this manner. The English 
were represented by Messrs. Mason and Dixon at the 



Cape of Good Hope, and the French by the celebrated 
Pingrd at the island of Rodriguez. A host of observers 
watched the phenomenon from northern regions. Unfor¬ 
tunately at scarcely a single station was the transit seen 
completely. Hence the method of durations was inap¬ 
plicable, and another, originally px'oposcd by De ITsle,* 
came into use. This takes advantage of the fact that the 
ingress will take place later when seen from some parts 
of the earth than from other parts, as explained above ; 
so with the egress of the planet from the sun’s disc. 
Hence, if the absolute time of contact of Venus with the 
sun’s edge at ingress or at egress be observed at two 
places suitably chosen, the ditfercnce in time will be a 
measure of Venus’s parallax. 

The method of De ITsle will perhaps be better under¬ 
stood by looking upon the orbit of Venus as a vast pro¬ 
tractor for measuring small angles. Venus passes rela¬ 
tively to the earth round the sun, that is through 360° in 
584 days. From this it follows that she passes over 
m one minute of time. Now conceive two straight lines 
to be drawn from the sun’s edge, the one to the Sandwich 

* Histoke de FAcad. des Sciences, p. list, 


Islands, where the ingress is most accelerated, anti the, 
other to Kerguelen’s Island, where it is most retarded. 
Venus passes across these two lines like the radial arm of 
a protractor. The observed difference in the time of 
observing the phenomenon at these two stations will be 
about 21 minutes. Of this about 11 minutes is due to the 
fact that the Sandwich Islands arc north of Kerguelen’s 
•Island, as before cxiilained ; the remaining 10 minutes 
or so will be a measure of the angle between the two lines 
drawn from the sun’s edge to the two stations. Since 
Venus passes over i"’S in i minute, 10 minutes gives os 
15" for the effect of parallax looked at in this light. 

It is a comparatively easy matter to set one’s clock ac¬ 
curately to local time by astronomical observations. But 
it is a matter of considerable difficulty for an observer in 
Kerguelen’s Island to set his clock accurately to the local 
time of the Sandwich Islands, or Conse-, 

quently there will be some difficulty in determining the 
absolute dijfiference oftime of contact as observed at 
two stations. The difficulty simply consists in 
ing the longitude accurately. This is a matter iiWiving 
a long series of astronomical obserir^ians^o^^ how; still 
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more so in 1761. Sucli observations were then wanting. 
Hence the application of this method was not successful, 
and results of that transit were unsatisfactory. 

Not daunted by the comparative failure of that attempt, 
the astronomers of last century made vigorous efforts to 
make the transit of 1761 successful. The transit of 1761 
was utilised in so far as it pointed out the difficulties in 
this kind of observation and gave them an approximate 
value of the sun’s parallax to help them in choosing the 
most advantageous stations from which to observe the 
next transit. 

Halley had no conception, when he proposed this kind 
of observation, of the difficulties attending it. The diffi¬ 
culty chiefly consists in determining accurately the exact 
inslant when the contact seems to take place. _ The values 
which have been deduced from the observations of last 
century, and especially of the year 1761, have varied con¬ 
siderably according to the mode of reducing the observa¬ 
tions. Thus in 1761 Lalande* found, from the observa¬ 
tions of Pingr^, 9"'4 for the solar parallax, while 
Maskelyne found from the work of Mason and Dixon 
8"*6 ; Short f made it 8 "‘ 6 $ ; Wargentin, 8"*i to 8"*3. 
Encke % showed that the differences were partly due^ to 
an error in the longitude of Rodriguez. This question 
will be capable of further discussion after this year, as 
Rodriguez is one of the stations chosen by the English 
from which to observe the coming transit. 

Since the observers are likely to differ considerably in 
the manner in which they observe the contact, and since 
it is difficult for us to be sure that all observers have really 
actually noted the same phenomenon, photography is 
once more brought to our aid. Sometime ago M. Janssen 
proposed a method for determining by the aid of photo¬ 
graphy the exact instant of contact. The value of his 
method was immediately recognised, and steps have been 
taken to utilise it. The method consists essentially in 
exposing different parts of a prepared photographic plate 
in succession to the sun’s light, so as to photograph that 
portion of the sun’s limb at which the planet is visible. 
By the aid of no very complicated mechanism a circular 
plate is so arranged that sixty different portions of its 
surface near the circumference are successively brought 
into position, and exposed to the action of the sun’s rays. 
The plate completes a revolution once in a minute, so that 
sixty photographs are taken at intervals of one second. 
A person who is observing with a telescope can easily 
give a signal to commence these photographic Operations 
at the proper time. Thus one of the photographs will be 
sure to give us an indication of the time of true contact. 
Furthermore each one of the photographs taken at one 
station can be compared with a corresponding one taken 
at another station, so as to give us a means of deducing 
the sun’s parallax. The advantages of this method are 
enormous. The uncertainty which exists with respect to 
eye observations is in a great measure due to fluctuations 
arising from tremors in the instruments, and variations in 
the density of the intervening air. In the photographic 
method, means have been taken to avoid these tremors 
as far as poosiuk ; and the instantaneous manner in 
which, litc photographs are taken will reduce these un- 
ceruiiiiies to a iniiiiinum. 

Various suggestions have been made as to the possi¬ 
bility of observing the exact time of the external contact 
by using a spectroscope in a beautiful manner originally 
executed by Mr. Lockyer and M. Janssen for observing 
the solar protuberances. Father Secchi has, in a very 
able memoir, pointed out a way by means of which this 
can be done ; M. Zollner has likewise pointed out the 
advantages of this method. 

The observation of external contact is doubtless very 
useful as supplementary to the internal contact. The 
chief difficulty ccnsisls in the uncertainty of Axing the 

* Phil Traiw.j voi. hi.. ?>. 647. 

t p. 64S. 
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telescope in the proper position, so as catch the exact 
point of the sun’s limb. This difficulty would certainly 
be to a large extent obviated by the employment of the 
ingenious adjustible ring-slit devised by Mr. Lockyer. 
This device has, wc believe, been fully tested, with satis¬ 
factory results. It is much to be regretted that more 
observations to test its utility have not been made ; as 
on this account it is not likely to be employed in the 
coming transit. 

We have now completed the geometrical examination 
of the nature of the observations on the transit of Venus, 
by means of which the sun’s parallax will be deduced. 
The complete examination of the question, including 
analytical methods, cannot be here dwelt upon. Anyone 
who is interested in this should consult the valuable work 
“Les passages de Vdiuis siir Ic disqiic Solairc,” by M. 
Edmond du Bois, lately published, in whicli the theore¬ 
tical part of the question is very fully investigaacd. 

RECAPTTULVnON.—Before leaving the technical view 
of the matter it will be well to recapitulate what has 
hitherto been staled. 

1. We know the relative dimensions of the solar system 
accurately; but we do not know the scale. 

2. The determination of the distance of the earth from 
the sun or from any of the planets, at a fixed date, fixes 
the scale. 

3. This may be determined (i) by the aid of a transit 
of Venus ; (2) by an opposition of Mars ; (3) by a know¬ 
ledge of the velocity of light combined with observations 
of eclipses of Jupiter’s satellites ; (4) by the velocity of 
light and the constant of aberration ; (5) by the calculated 
effects of the sun’s disturbance upon the lunar motions, 

4. A transit of Venus may be utilised :— 

(a) By the determination of times of contact at dif¬ 
ferent stations, combined with a knowledge 
of the longitudes of tlicse stations. 

( 1 ^) By determining the least distance l.)etwoen the 
centres of the sun and Venus during tlid- 
transit, observed from different stations. ,, 

5. This last determination may be made by either of ’ 
these methods 

(1) The Photographic Method. 

(2) The ticliometric Method. 

(3) The Method of Durations. 

Gk()R(;k Forums 


NOTES 

The Board of Trinity College, Dublin, have appointed R. Ball, 
LL.D,, F.R.S., to be Royal Astronomer of Ireland, on the 
foundation of Dr. Andrews. The announcement of this appoint¬ 
ment will be received with every satisfaciioii, as Dr. Ball has 
already, while acting as assistant to Lord Ro.sse, distinguished 
himself as a practical observer. We feel sure he will not forget 
to profit, or omit to allow astronomical science to protit too, !)y 
the excellently appointed observatory at liis connnaiul. 'Phis 
vacates the chair of Applied Mathcinalics in thc‘ Royal Culiege 
of Soiauce, Dublin. 

At a* meeting of the donors of the Yorkshire College of 
Science (see Nature, vol. ix. p. 157) held at I.ecds last 'Phurs- 
day, the constitution of the College was agreed upon, and a board 
of governors elected, The sum required to establish a College 
of Science in any way worthy of Yorkshire would be 60,000/., 
of which only about 25,000/. has as yet been collected. With 
this sum, however, we are glad to see that it has been resolved to 
make a start, and we have no doubt that when the practical 
benefits of the institution become evident tlicre will be little 
difficulty from lack of funds. We trust with Lord Caven¬ 
dish that, ere long, the institution just organised wid ocriipy in 
Yorkshire a position similar to that occupied by Owciis College 
in Lancashire. Several speakers referred to the fact that i» the 



NATUn?' 


15 


May 7, 1874] 


practical applications of Science Britain is being distanced by 
Germany and other countries, and that the only means by which 
we can hope to compete with foreign rivals is the spread of 
scientific education. It is hoped that, before the close of the 
year, a staff of thoroughly competent professors will be giving 
their lectures in Leeds. 

The annual general meeting of the Iron and Steel Institute 
commenced yesterday in the rooms of the Institution of Civil 
Engineers, under the presidency of Mr, Lowtliian Bell, F.R.S. 

The Port Louis Overland Co miner dal Gazette (Mauritius) 
of April 4 contains the report of a violent cyclone which “em¬ 
braced Mauritius in its sweep on March 27 and 28. Indications 
of the approaching hurricane were observed on the 22nd hr a 
falling barometer and a gradually rising wind, which increased 
until it reached its height on the two days mentioned. Its 
greatest force was n (Beaufort scale), and the barometer sank 
as low as 28*566 at 3.30 p.m. on the 28th. The mischief done 
to the growing canes was not nearly so great as was antici¬ 
pated, though in several places considerable damage has been 
sustained. Shops in many parts of Port Louis w^ere closed, and 
on the 27th two of the local newspapers did not appear. The 
town itself presented a very sad appearance after the storm was 
over, the roofs and dihris of fallen houses and dependencies, and 
broken trees innumerable, partially obstructing all but the main 
streets. The cellars of a great many houses were inundated, 
and a certain amount of valuable goods has been destroyed. 
There were very few houses in the upper part of the town but 
were more or less injured; verandahs, kitchens, stables, gates^ 
palings, and such like light constructions having been blown 
down by the hundreds. The museum at the Royal College Was 
tinfbofed, but the curiosities it contained have received no 
dathage. The kibiirbs bf' the'' to^*' '"of' 

the smaller wooden houses, huts, and camps having disappeared. 
As was luilortunatcly to he expected, many lives were lost. 

Tiie Royal Academy of Belgium proposes the following sub¬ 
jects for prizes to be awarded in 1875 :—(i) do examine and 
discuss on the basis of new experiments, the perturbing causes 
which influence the determination of the electromotive force and 
the internal resistance of an element of the electric pile : to esti¬ 
mate in numbers these two quantities for some of the principal 
piles. (2) To show the present state of our knowledge on the 
relations of heat to the development of phanerogamous plants, 
particularly in respect to the periodic phenomena of vegetation ; 
and, in this connection, to discuss the value of dynamical influ¬ 
ence and of solar heat upon the evolution of plants. (3) To 
make experiments on the development of the Tunicata. (4) To 
show by new researches the composition and relations of albume- 
noid substances. (5) To describe the coal system of the basin of 
Liege. Each prize consists of a gold medal, of the value of 
1,000 francs fin* subjects (4) and (5), and of 600 francs for the 
first three subjects. The papers maybe written in Latin, Erench, 
or German, and must be sent to the Secretary of the Academy 
before August i, 1875, 

On Saturday last the extensive works for the manufacture of 
telegraphic cables, belonging to the Messrs. Siemens, at Charlton, 
were thrown open to a select party of visitors, among whom 
were Lord Bury, Lord Rosse, Baron de Reuter, Professors 
Abel, Maxwell, Odling, Tyndall, and Williamson, Sir Charles 
Wheatstone, Mr. C. F. Varley, and Messrs. Culley and Preece, 
of the Engineering Department of the Postal Telegraph Service. 
These works comprise nearly every branch of telegraphic manu¬ 
facture, but public interest becomes mainly centred on thttt part 
of the operations connected with the manufacture of submarine 
cables. The Faraday —the new ship to be employed in laying 


the direct United States cable, and the property of Messrs. 
Siemens— is undoubtedly a novelty in cable ships. It is an iron 
ship of ^,000 tons register, but equal to carrying a gross burden 
of nearly 6,500 tons. She is 360 ft. long, 37 ft. deep, and has a 
breadth of beam of 52 ft. Her Capacity for cable storage is 
immense, consisting of three tanks, two of which are 45 ft. in 
diaiheter, the other 37 ft. in diameter, and each 27 ft. deep. 
Five thousand tohs of cable can be thus stowed away, arid it is 
calculated that this will be equal to about 1,500 miles of the 
cable, which is now being taken on board. 

Mr. IIitNRY Willett, F.G. S., has published another letter 
in reference to the Sub-Wealden Exploration. He says We 
have now run through about 400 ft. of Kimmeridge clay. Nearly 
every inch contains numerous fossil shells in various stages of 
growth, each of which lias been horn, has grown, and died. 
Our little 2-inch column has contained several thousands. There 
is no reason to doubt that this bed of clay extends uninter- 
x*uptedly beneath Brighton, Chichester, Southampton, Sussex, 
Hampshire, and Dorsetshire, to Kimmeridge on the west, and 
beneath Ha-stings and the ICnglish Channel to the Boulonnals 
district in ranee, and that throughout the whole of this vast 
area, the same conditions of birth, life, and death have existed.” 

A TELKtiRAM from Aden to Vienna announces the death of 
Richard Brenner, the celebrated African traveller, which took 
place at ii^anzibar on March 22. 

In a pamphlet on ** Agricultural Schools ami Experimental 
Farms ” (Blackwood), Mr. David Milne Home points out very 
forcibly how immensely far behind all the rest of the world is 
this country, so far as the teaching and practice of scientific 
agriculture is concerned. For many years, in Germany and 
Austria, institutions supported by the state have been at work, 
only fqr giving those who intend to follow agriculture as a 
vocation a thorough edUcfatioh in thC scientific principles of that 
art, but also for scientific education in the principles and 
materiel of agriculture in all its branches. Oilier continental 
countries are following the example of Germany and Au.stria, 
and, more recently, numerous institutions of a similar kind, 
partly aided by Government, have been established on the best 
models in the United States. The consequence is that Britain 
is being out-distanced in a department which used to be deemed 
peculiarly British; and the only means by which she can regain 
and keep her place as an agricultural country is by getting 
Government to take the initiative in founding agricultural 
institutions similar to those of the countries we have named. 

Every civilised country except Britain,’^ Mr. Milne Home lells 
us, has its Minister of Agriculture, to look after and prdMote 
its agricultural interests.” 

M. Gauthier Villars will publish very shortly the loth 
volume of the “Annals of the Observatory.” This is almost 
exclusively occupied with a paper by M. Leverrier On the 
Mutual Actions of Jupiter and Saturn j a paper by MM. Wolf 
and Andre, On the black drop, has been reprinted from 
Memoz/v of the Academy, and annexed to it. Tome XL contains 
a paper On a special theory of Jupiter and Saturn, and secular 
inequalities ; it will also be published very shortly. Tome XII. 
is nearly all printed; it contains the tables of Jupiter, reduced 
from M. Leverrier’s theory. All the numerical restilt^ were 
obtained at the Bureau de Calculs of the Observatory. The 
positions of Jupiter were taken from these for 1878 arid 1879, 
and sent to Mr. Blind for publication iri the Nautical Almaizac. 

It will contain also a paper by M. Rayet, On Magiietical Obser¬ 
vations, which have been taken rit tlife Ohseh^ritrifT* duiiiif ttelfe 
last t'^o cerituries. 

The Times,mtvf Souths Wales Correspondent that an 
explanation of the fate of the lost Australia ^lor^ Leichliardt 
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has been offered, which, however,; is considered very unsatis¬ 
factory. The Leichhardt expedition set out in 1844 and never 
returned. Andrew Hume, who was despatched by the Sydney 
Goveniment in 1872, to recover some relics of the expedition- 
has returned, and reports that he found ^Classen, Leichhardt’s 
second in command, living with the blacksfat the head of the 
waters of Stewart’s Creek; Classen, Hume says, is detained by 
the blacks as a sort of wonder-man. Classen, according to 
Hume, states that Leichhardt’s party mutinied at the head of 
Victoria River, and that after the struggle with their leader they 
left him when pushing on to the north-west coast. During this 
affair Classen was always seeking for water. When^he returned, 
he says that Leichhardt was insensible, and died five days 
after the mutiny. The camp had been broken up and the 
horses taken away by the men. Hume says that he possessed 
himself of Leichhardt’s quadrant and watch, and abcut seventy- 
five pages of the traveller’s records. He aho affirms that he saw 
the remains of the dead man concealed in a tree. The mutineers, 
he reports, were all killed at Ayer’s Creek. Hume, it seems, 
has not shown to any one the relics he says he has recovered, 
and his story, as we have said, is generally discredited. Leich¬ 
hardt’s last letter is dated “Darling Downs,-February 22, 
1848.’’ 

In a report on the trade of Tamsay, China, we are told that 
the Camphor trees [Cinnamomum campJiora F. Nees et Eberm.) 
are not found within the district marked on maps of Formosa as 
Chinese territory. They occur only within the country of the 
aborigines, or upon the immediate border. The manufacture of 
camphor necessitates the destruction of the trees, which are never 
replanted ; as the country becomes denuded the aborigines recede, 
and the Chinese effect a corresponding encroachment. As a con¬ 
sequence, the border country is in a continuous state of distur¬ 
bance, and fearful outrages are committed by both sides on every 
opportunity, ' 

A PETITION signed by twenty-six Frofessors in the Univer¬ 
sities ot Scotland has been presented to the Prime Minister, 
calling his attention to the treatment of the ladies admitted to 
matriculate as students of medicine in the University of Edin¬ 
burgh, and afterwards refused the right to graduate, and urging 
the Government to take the whole subject of the University edu¬ 
cation of women into consideration, with the view cf devising a 
remedy for the present anomalies. 

The Ge neral Local Committee which has been formed in 
Belfast for the purpose of making arrangements for the ensuing 
meeting of the British Association is already busy at work, and 
3,000/. is being raised for the purpose of giving a proper recep¬ 
tion to the Association: of this amount upwards of 1,600/. 
has already been collected. It has been arranged to prepare a 
list of lodgings for members who might not be otherwise accom¬ 
modated, and other details are being attended to with regard to 
excursions, &c. The business meetings of the Association will 
be held in the Queen’s College. 

IMr. J. H, Lewis of Liverpool proposes to issue twenty sets 
of British Rubi, if names of subscribers are to hand by June I. 
Each set will contain examples of twenty forms. Each example 
will show two flowering shoots—in (lower and in fruit—and two 
pieces of barren shoot—-young and old. In gathering, avoid¬ 
ance Tvill be given to hedgerow-clipped plants, and preference 
shown, in this fasciculus, to those that exhibit characters corre¬ 
sponding to Prof. Babington’s species and varieties, as described 
in “ British Rubi,” 1869, Printed tickets will be given contain¬ 
ing remarks on most of the forms by Prof. Bahington, Rev. A, 
Bloxam, Mr. Baker, and Hon. J. L. "WarTen. If encourage¬ 
ment be given to this fasciculus, others will be issued having 
more regard to intermediate and dubious forms. The price will 
he I/, per set. 


Dr. j. E. Gray has expressed his opinion that so far as he 
can judge from the description and drawing of the whale taken 
off Otago Plead, New Zealand, in October last, it Is a specimen 
of Neohalccna^ of which only the skull has been known before, 
He established the genus Nmhahcna from drawings of a slciill in 
the museum at Wellington, which had been found at the island 
of Kawan, and in the An. and Mag. of Nat. Hist., vol vi. p. 156, 
he wrote, “ the difference in skull makes us anxious to have a 
description of the entire animal and its skeleton, as the animal 
may prove to be the type of a new family of whales between the 
true whales and finners.” This capture affords an opportunity 
for the first time of examining an entire skeleton, and a descrip¬ 
tion is promised by Dr. Gray. The measurements taken by 
Prof. F. W. Hutton, of the Otago Museum, Dunedin, gave the 
length 16ft in., girth at pectoral 10 ft., pectoral fiii>per 2 ft. 
yin. long, caudal flipper I ft 6 in. Weight 27 cwt. 


Thh recently issued number'of the Bulkiln of the Geological 
Society of France'eontains an abstract of a paper On a Compa¬ 
rison of the Inferior Eocene of the Basins of Paris, Belgium, and 
England. The paper will appear in full in the fourth volume ot 
the Annaies des Sciences G'eologiques, The correlation adotited i.s 
as follows:— 


Paris Basin. 
Sables nummulitesl 
plamiUita ) 

Sables sanc.fossiles 
Gap 
Gap 

Argile plastique 
Sables dc Bracheux 


Bblcium. 

Panisdlicn 

yprfjsien siipferleur 
Argile d’Yarcs 
. ('/) 

Land6nien su|)(Jrieur 
Landbnien iutorieur 


Knou.ano. 

|Lower IJagsbot santb 

London clay 
OkUiaycn beds 
Woolwich beds 
Thaiict sands 


In the same bulletin M. Pouech describes an incomplete 
humerus, a fragmentary maxilla, and a molar belonging to 
Elephas primi^ertius, found by him in the ravine of Vicaria, near 
Pamiers. He believes it to have been contcmf)Oraneou.s with 
the Troglodytes of Vcv.cre, d’Aurignac, and Clermont. There 
is also a description by M. Gaudry of the anterior ])art of the 
head of Anihracotherhm found at St. Menoux, A lull-si/,e 
drawing is given showing the^teeth of the upper and lower Jaws 
interlocking. 


M. DE Bit.ly, who had been appointed |)resl<leut of the 
French Alpine Club, has been killed by a railway accident, 
even before his nomination was notified to him. M. Ce;^anc, an 
engineer of the Fonts et Chausscs, and one of the mod pro¬ 
mising members of the National Assembly, has liccn appointed 
to fill the vacancy created by the unexpected demise of the 
learned gentleman. M. Cezane is one of the members for the 
department of PIantes-Alpes; lie has written an admirable work 
on the “ Degradation of Mountains by Waterfalls.” 

M. A. Fouqui^ will deliver, at the College dc P’rance, a 
series of lectures on the volcanic emanations of Ikna, Sautorin, 
and A9ores, where he has been sent by the P'rench Academy to 
report upon these most interesting phenomena. 

The French Association for the Advancement of Science has 
voted to M, W. deFonviellea sum in order to encourage him to re¬ 
commence his course of systematic balloon ascents. M. <lc Fou- 
vielle intends to study the differential direction which it is possible 
to give to an aerostat in varying the altitude for taking advantage 
of several directions of winds. It is not known yet whether he 
will practise his method for travelling in Europe or in America. 

The eighth number of Mr. Plermann S tracker’s work on the 
Lepidoptera has just been published by him at Reading, Penn¬ 
sylvania, and upon a closely filled plate are to be found illustra¬ 
tions of eight species of butterflies, one of them but recently 
described as new by Mr. Strecker. 

The annual report of the Academy of Sciences of Philadelphia 
announces the final completion o( the labour upon which Mr, 
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Tiyon and his associates have been engaged foi' several years 
past, namely, the arranging, labelling, and'mounting of a very 
extensive collection of shells belonging to the Academy. The 
total number by actual count is 14,161 species, in something less 
than 100,000 specimens* The collection is stated to be one of 
the finest extant. 

The Cambridge Natural Science Club held six meetings 
during the past Lent term ; there are now fourteen members 
Undergraduates and Bachelors, nearly all of whom were in 
residence and attended regularly, often bringing friends as 
visitors. The following were the subjects discussed :—Climbing 
Plants, introduced by Mr. Stone, St. Peters; the Functions of 
the Cerebral Hemispheres, introduced by Mr. Bridge, Trinity; 
Precious Stones, a paper by Mr. Alfred Buxton, Trinity; 
Zoological Colonies, a paper by Mr. A. J. Jukes Brown, St. 
John’s; Metamorphosis, a paper by Mr. A. M. Marshall, 
St. John’s; Allotropism, a paper by Mr. C. P. Clough, St. 
John’s. The meetings commence again on Saturday the 
25 th inst., and will be continued during^the present term, and 
through the Long Vacation, should a sufficient number of 
members be in residence. 

At the last monthly meeting of the Manchester Geological 
Society, Mr. Plant exhibited a large collection of remains of /So$ 
prisms and Hampfer^ obtained from Castleton, Derbyshire. The 
largest bones were portions of the skull, with the horn-cones at¬ 
tached, femora, and vertebroc, all much incrusted. 

The additions to the Zoological Society’s Gardens during the 
last week include a Common Crowned Pigeon (Goura coronaia)^ 
hatched in the Gardens; a Prince Alfred’s Deer (Cervus aifredi) 
and a Vulpine Phalanger {^Phalangista vulpina), born in the 
Gardens; and a ^Great Kangaroo 
Australia, deposited. 


IdlE METEOROLOGICAL CONGRESS AT 
VIENNA ^ 

''PHE Meteorological Congress, which held its meetings in 
“*■ Vienna fi'om the 2nd to the i6th of September last, had 
its origin in a wide-spread conviction that since meteorology 
can be prosecuted with success only when it is treated inter¬ 
nationally, uniformity of procedure among different nations is 
indispensable ; and it was to bring about this uniformity that the 
Congress was convened. A preliminary Conference was held at 
Leipsig in August 1872, for the purpose of preparing the pro¬ 
gramme for the Congress. The Austrian Government issued 
invitations to other Governments to send delegates to the Con¬ 
gress. To these invitations every European country, except 
France, responded, and the United States and China were also 
represented. 

The questions which were discussed, and the names of the 
delegates, have already appeared in Natuxe.F The following 
is the deliverance of the Congress on these questions :— 

1. A decision regarding the best mercurial barometer for sta¬ 
tions of the second order was postponed to a future Congress. 
Aneroids should not be employed at stations where there is no 
other barometer, but they may be used as interpolation instru¬ 
ments alongside the barometer. 

2. It w'as considered impossible to lay down fixed rules for 
general adoption in the protection of thermometers, on the 
ground that regard must be had to local conditions, and that the 
mode of exposure which is most to be recommended, in a space 
which is open and accessible to all winds, and at a height of 4^- 
to 6 ft., cannot be used everywhere. 

3. Casella’s minimum, and Flermann and Pfister’s metallic 
thermometer, since they are found to become frequently de¬ 
ranged, cannot be recommended for stations at which they can¬ 
not be kept in proper order and their errors ascertained. For 
minimum thermometers, amyl-alcohol is to be preferred to ordi- 

* Report of the Proceedings of the Meteorolc^ical Congress at Vienna.’’ 
Protocols and Appendices. Translated from the Official Report. Published 
by the authority of the Meteorological Committee. Xiondon, 1874* 

i Nature, yoI. viii, p, 468. 


nary alcohol, as being less liable to distillation. It is recommended 
that maximum and minimum thermometers be read at the last 
observation of the evening, and entered on the day on which they 
are taken. 

^ 4. Reference having been made to the experiments on radia¬ 
tion by Symons, Stow, and Soret, further experiments were 
recommended to be undertaken by physicists, so that the subject 
might be brought into the sphere of the regular observations. 

5. Lament’s method of observing earth temperatures, which 
consists of a wooden tube, to the bottom of which the thermo¬ 
meter is let down, and up which it is drawn in order to be read, 
was recommended as giving more trustworthy results than ther¬ 
mometers with long tubes fixed in the ground. New experi- 
ment.s should be made in different countries, in order to decide 
the question at what depths observations should be taken. 

6. The use of the wet- and dry-bulb hygrometer is in the 
meantime recommended, and the atlention of physicists is drawn 
to the invention of soime new apparatus by which the humidity 
of the air may be more accurately determined. Hair hygrometers 
can only be used with safety where care is taken to have their 
indications compared with those of the wet- and dry-bulb hygro¬ 
meter, so as to determine their correction.s, especially near the 
point of saturation, where the readings are often too low. 

7. It was agreed to introduce the English designations of the 
directions of the wind :—N. North, E. r:.- blast, S. South, 
and W. rr West, and to give only sixteen directions of the wind ; 
and in the case of intermediate directions being observed, it is 
proposed to count them alternately to the one or the other. 
Lambert’s formula is not to be recommended in deducing the 
mean direction of the wind ; but, on the other hand, the fre¬ 
quency and mean force of the winds which correspond to the 
different directions should be given in numbers. In the distribu¬ 
tion in the windrose, those winds whose velocity is less than ^ 
metre per second, or 2 \ English miles per hour, arc not to be 
regarded, but counted as calms. The direction of the cloud- 
drift should be observed and noted* 

8. No general scale for the estimation of wind-force is yet 
recommended, but it is desirable that a gradual advance be made 
towards giving the velocity of the wind in metres per second. 

9. WiM’s apparatus fur/. measuring, the wind, 

already in use in Switzerland, Baden, and Russia, was recom¬ 
mended for introduction at stations uf the second order. The 
velocity of the wind obtained by anemometers should be ex¬ 
pressed in metres per second, and tables should lie prepared for 
the mutual conversion of metres per second, kilometres per hour, 
and English miles per hour. 

10. The best form for the receiver of the rain-gauge is a circu¬ 
lar one with the area of one-tenth of a square metre, that is, 
having a diameter of about 14 in. The receiver of the rain- 
gauge should be placed at a height of not le.ss than x, and 
better, of i j metres above the ground, or at a height of from 
3 to 44 ft. In the published results the height above the ground 
should be stated. Where it can be done, the measurement of 
the rainfall should be at the end of the fall; in other cases the 
first observing hour of the day is recommended, in which case 
the amount is to be put down to the previous day. It is recom¬ 
mended that the duration of the fall be stated in hours. 

11. It was agreed to introduce symbols for the character of 
the precipitation in the Remarks ” column, and to give in the 
monthly rkumi the sum of the days of rain and snow separately; 
to have two columns, one for the quantity fallen, and one for the 
depth of the unmelted snow ; and to give, in the yearly risumi^ 
the maximum fall in twenty-four hours for each month. It was 
further recommended to state the number of days when the fall 
is less than 0*04 in. and o‘oi in. 

12. Hail is defined to be asm precipitation of frozen water, in 
which the stones attain such a size that they may be expected to 
do damage to agricultural products. 

13. (a) In order to obtain data regarding thunderstorms which 
admit better of comparison, it is recommended only to count the 
days of thunderstorms, but this is not intended to prevent indi¬ 
vidual observers from inserting in the column of “ remarks,” in 
addition, the number of the storms, the time of their com¬ 
mencement, their duration, direction of motion, &c. 

(< 5 ) As days of thunderstorm, only those are to be noted on 
which both lightning and thunder have been observed. If ohly 
lightning without thunder has been noticed, the entry for tib day 
should be sheet lightning. ; ^ 

14. As regards evaporation, the evaporating dj^h should not 
be less than seven inches in diametfer, ^Ud it IS indE^ 

that it be absolutely identical as iragardS nnd depth, at 
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all statioiis, comparability is aime^ at. The level of the water 
in t)ie disti must remain constant, for the obviotts reason that the 
evaporation is less the deeper the surface of the wate^ staiids 
under the edge of the vessel. Provision must be made for mad- 
ing off the quantity evaporated with accuracy. The measure¬ 
ment of evaporation by' means of floating apparatus on large 
surfaces of water should be introduced wherever possible. 

15. [a) The degree of cloudiness is to be given by the figures 

o— IQ, in wjhich o ^presents a sky quite free from cloud, and lo 
an entirely overcast sky. These figures refer only to the exten¬ 
sion and not to the thickness of the cloud, the latter being indi¬ 
cated by accompanying expressions, such as “slight,” ‘‘great,” 
&c.‘ ■ ' ' 

(^) Arbitrary symbols representing rain, snow, fog, &c., were 
adopted, 

16. It was resolved that the institution of observations on 
atmospheric electricity be recommended only for head obser¬ 
vatories. As regards ozone, the existing methods of deter¬ 
mining its amount in the atmospheie are insuificient, and the 
Con^ss therefore recommended investigations for the discovery 
of better methods. 

17. It was agreed that for observations as well as for pub¬ 
lications, the use of the same units of measure is desirable ; that 
among all exiting systems of measure tfie' metric has the best 
prospect of universal adoption ; that it is most desirable, if it be 
not possible to introduce uniform measures at present, to use 
henceforth only metric and Englisli measures (with Celsius and 
Fahrenheit scales), and that ail action is to be supported which 
tends to the introdnctiori of the uniforin metric systerh. It was 
also agreed that the results of observationfj, or the means, should 
be published in the metric scale as well ks in* the original scales. 

18. Th? liours of* observation should be chosei^ which'give a 
close approximation |to the true mean temperature of the day. 
The following are the suitable combinations 

h.' h- h. 

621 

7 ? f 

7 1 9 

7 ^91 

Observations should be set on foot at a number of normal 
.stations, especially in Turkey, East Indies, Australia, Southern 
Stares, Bfsk’iiF, In order to ascertain the corrections’ for the 
ihdst imp^tlmt ilcf^orolb^ibal Vl^rhehts,' such' as iemperatur^, 

pressure;'iindhumtd|.ty. . .’ 

"19! 'As units of time should he chosen (i) the mean plar day 
of the place of observation, reckoned frdm midnight* to ’mid¬ 
night'; (2) the civil year ; (3)'the civil months everywhere',’the 
calculation of the monthly means being simply arithmetical; and 
(4) Dove’'s 5-day means (73 in the year) for a selected number of 
stations of each country. It is proposed to count the first 12 
hours ot the day, from i to 12, as forenoon and the following 
p hoiirs^ * froth I to '12, as afternoon; thus counting 12 o’clock 
nudnighl ^s'the end of the day, and 12 o’clock noon as the close 
of the forenoon. 

20. It IS resolved to choose, as the periods for calculation of 
normal values, intervals of five years to be called Lustra, so that 
the next Lustrum will’begin with January i, 1876; and that as 
regards the more important data, bid observations should be 
calculated in accordance with this proposal. 

"21. 'The existence of a system of weather telegraphy is, for all 
cotintriesi' considered to be a necessity ; in addition to the direc¬ 
tion pd force of the wind,’ the barometric gradients at the time 
of observation shonld also be added.’ For purposes of storm 
warnings, the reduction of the harorheter readings to mean sea- 
level for places not above 1,000 feet in height is admissible. 
For greater heights, the gradients are to be referred to the mean 
normal heights of the barometer at the stations. The relations 
of temperature, moisture, rain, cloud, and state of the sea and tides 
to storms, are recommended for investigation. As regards storm 
wrings, each director should give his opinion bn'the probable 
course of atmospheric disturbances which kre expected, or have 
already commenced, nOt as prophecies, but ks 'pr^h'ahUiiies, 
Only wind-force of 8, and upwards, of Beaufort’s Scale should 
be ^nounced. ' . 

22. As regards maritime meteorology, it is desi^rablc that each 
country should, if possible, collect all'its meteofolbgical observa¬ 
tion's at one place, and that the Institute for Mafiti'nie ID^etepfblb^ 
should be established as near as possible to'the'seai and Ih% 
this inistifcute might best" be placH ^ndef ffie general 'manage- 
cffUie 'Imb’ccnvenlfi^ 



a maritime meteorological conference was declared to be desirable, 

’ and the preparation for this conference is entrusted to the per¬ 
manent committee appointed by the Congress, 
i 23. It is necessary that in every country, at least one but in 
! case of necessity several central instiluiions shouhl be cstablisbed 
for the management, collection, and publication of meteorological 
observations. 

24. The verification of all instruments sup[)licd to meteorolo¬ 
gical stations, and the inspection of stations yearly, but at least 
once in the course of every five years, is necessary. With regard 
to instrumental errors detected on verification, or inspt ction, cor¬ 
rected results only should be published. It is iutentled that 
the Permanent Committee prepare, in conjunction with the other 
members of Congress, instructions for the instiuition and <Uscn.s- 
sion of meteorological observations. 

25. As regards standard barometers and thermometers, each 
central office is recommended to adopt a real standard barometer, 
i.e. an instrument which allows of tlic detcmiination of atmo¬ 
spheric pressure according to its definition in absolute measure, 
and to prepare a standard tliennometer on scientific principles, 

26. Tfie publication of observations at; stations of the first 
order sboiild be entirely separated from those of statUnts of the 
second order. It is handed over to the I*cvmancnl Committee 
to prepare, in conjunction with members of Congress, a form of 
publication suited for international purposes. 

27. It is dcsirab'C to organise, on the model of the Smitbsonlan 
Institution at Washington and the Central bureau at Haarlem, 
a similar office for the exchange of publications in every country, 

28. A Permanent Commiticc of seven, with tlie right of in¬ 
creasing their number to nine, was appointed, with Dr. buys 
Ballot as president. The duty of this committee is to cave for 
the carrying out of the decision of the Congress, and arrange for 
convening a future Congress ; and it shall place the delegates of 
the Congress in cognisance with its action and proceedings. 

For the extension of meteorological knowledge it was recom¬ 
mended that stations provided with self-registering instrument.^ 
be established on high mountain-tops ; that experiments on the 
possibility of continuous meteorological observations with captive 
oalloons be instituted ; that stations be established in the North 
Polar regions, and also in the higfi southern latitudes ; on tlic 
north coast ofAlrica; that the oiganisation of the stniiona in 
Turkey be made more complete, especially the Central (lliseiva- 
tory at Constantinople, and that the meteorological station at 
Athens be maintained. 

29. The establishment of an International Institution for (lie 
Advancement of Meteorology was declared to be really useful 
and desirable, and it was remitted to the Permanent Committee 
to prepare a detailed scheme for this purpose for the comfidera- 
lion of a future Meteorological Congress. 

{To be continued^) 


SCIENTIFIC SERIALS 

Roggendorffh Annalm dtr Physib und Chanic, No. I, 1874. 
—In this number M. Holz communicates an account of experi¬ 
ments on bar-magnetism which he made in Prof. Hehnholx’s 
laboratory. They had reference to the effect produced on mag¬ 
netic moment of bars, when these were subjected lo the corrosive 
action of dilute muriatic acid for twenty-four hours. He finds 
(among other things) that the amount of magnetic moment of a 
steel bar, with regard to quality, depends on the st ructure of the 
iron, and the carburet of iron [Karlwueisen] united with it; that 
it increases per unit of weight, through alistraclicm of magnetised 
iron, and decreases through abstraction of magncli.setl carburet 
of iron; also, that particles of carburet of iron remaining after 
solution of the iron are magnetisable, and receive permanent 
magnetism.—M. Lehnebach gives a determination of the emissive 
power of^ dark bodies, by the icc-calorimctric method. The 
principle is briefly this: Suppose a thin glass sphere filled with 
ice, and placed within a larger sphere, whose temperature is 
I above 0°, ’and constant; also that the former has an arrangement 
for showing the amount of ice melted in a given time, and a 
vacuum can he made within the spheres; then the increase 
of heat receiyed by the inner globe may be measured calori- 
metric^ly. The apparatus is said to pi ove very .serviceable for 
measuring emissive power.—Braun investigates some points 
connected lyith elaAic vibrations, the amplitudes of whiclr are 
noj: infinitefy sm^l; and M, Meyej: studies the theory of cjastic 
^ects.--A method of' graphic A-’epIresentjxtjion kbsorption- 
spectra i§ described by M* Mcrordt, and tlie are'glfw fQf 
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some ten different substances. The curves are very regular and 
characterisStic, and he considers that witli those spectra, in which 
the absorption continuously increases from one end to the other, 
a measurement ot the light intensity at six or eight parts of the 
spectrum is quite sufficient, in order to construction of the whole 
absorption curve, and determining the relation of absorption 
to the wave-length of the light—Attention is directed to some 
new physical pnenomena ; thus M, Kundt has oliserved a well- 
marked dichroism in certain substances (such as caoutchouc and 
gutta-percha) on stretching. Examined with a dichroscopic lens 
: a thin strip gave two images, one dark brown, the other nearly 
I Straw-yellow ; the ray whose vibrations are in the direction of 
. stretching is the most absorbed.—M. Antolik studies what he 
'•calls the “gliding” of electric sparks; a phenomenon which is 
'had, if c.g. a spark be made to strike a soot-smeared glass ball. 
I The path-trace left by the spark shows two light pai'allel lines, 
J and a dark one between ; the former are due to thrusting aside 
of the soot, and, in the dark band, the soot seems compressed, 
for, on washing the globe, the soot remains there after the rest 
has gone. The outer edge of the light band shows, in the micro¬ 
scope, a number of dark and light triangles, apparently produced 
by [induction.—M. Obermayer describes phenomena presented 
by the dispersion of some solutions of aniline colours in water.— 
M. Ecllund rejects, as inadcc^uate, a recent experimental investi¬ 
gation, by Prof, Roiti, of the question : Is the galvanic current 
V an ether current ? and M, Reye replies to M. Zdllner on the 
subject of sun-spots and protuberances.—-A Japanese toy-bird is 
I the topic of a note by M. Erdmann. The bird is placed with 
^ Us back on a board, by means of which it is thrown forward ; 

^ and after rising 8 ft. or 9 ft. in a parabolic curve, it returns, head 
foremost, to the thrower.—M. Nordenskjold furnishes some 
particulars as to the nature of cosmic dust which had been ob¬ 
served to fall, with atmospheric precipitates, in the neighbourhood 
of Stockholm.—Among the matter selected from other serials we 
may note an account of M. Wiedemann’s researches on the ellip- 
tlcal polarisation of light, and its relation to the surface colours 
" of substances ; and remarks on the arrangement of a disj^ersU’^ 
mef€r, by M. Mousson. 


SOCIETIES 

London 

Royal Society, April 23.—Note On the minute anatomy of 
the alimentary canal, by Herbert Watney, M.A., Cantab. 
Communicated by Dr. Sanderson, F.R.S., Professor of Practical 
Physiology, University College. 

Zoological Society (anniversary), April 29.—Viscount 
Walden, E.K.S., president, in the chair.—The report of the 
council, which was read by the secretary, Mr. P. L, Sclater, 
E.R.S., stated that the number of ordinary members of 
the Society on January i last was 3 }i 73 > of foreign members 25, 
and of corresponding members 196.—The total income of the 
Society in 1873 was 28,099/., being 1,371/. more than that of 
1S72, and exceeding the income of any previous year, even those 
of the years 1851 and 1862, when the Great and International 
Exhibitions were held, which have hitherto been regarded as ex¬ 
ceptional years. The total ordinary expenditure of 1873 
been 22,721/., and 4,945/. had been likewise devoted to extra¬ 
ordinary expenditure, leaving a balance of 1,384/. to be carried 
forward for the benefit of the current year. The assets of the 
Society on December 31,1873, were calculated at 10,530/., while 
the liabilities were reckoned at 5,490/. The reserve fund con¬ 
sisted at the close of the year of a sum of 8,000/. reduced three 
percents., but it had been resolved to increase this fund by in¬ 
vesting the interest of it from time to time, and by purchasing a 
further sum of like stock to the amount of 500/. every year. 
The scientific publications of the Society for 1873 had consisted 
of the usual octavo volume of “ Proceedings,” and of three 
parts* of quarto “ Transactions.” The most important work un¬ 
dertaken in the Society’s gardens in iS73 hadfbeen the rebuilding 
of the main refreshment-room in the South Gardens at a total 
cost of 2,096/, The total number of visitors to the Society's 
Gardens in 1873 kad been 713,046* being 64,95$ “timo than the 
corresponding number in 1872, and exceeding that of any 
previous year since the Gardens had been open to the public.' 
The number of animals in the menagerie on December 31, 1873, 
was 2,187,. Many of the accessions during the year had con¬ 
sisted of specimens of rare ot little'known animals, of which full 
particulars vitere given. The repotf concluded wifh along list of 
^pnojrs ftn^ ffiefr several dopatious to the menagerie. The adoption 


of the report was moved by Mr. J. Stewart Hardy, VT.P., seconded 
by Pnd*. Tennant, and carried unanimously. The meedng then 
proceeded to elect the new members of council and the officers 
for the ensuing year, and, a ballot having been taken, it was 
found that Viscount Walden, F. R.S., had been elected president, 
Mr. Robert Drummond, treasurer, and Mr. P. L. Sclater, 
F.R.vS., secretary to the Society. The new members of council 
elected were Robert Hudson, F. R. S., the Marquis of Ripon, 
K.G.j Lord Arthur Russell, 0 .sbert Salvin, F.R.S., and Lord 
Walsingham. 

Anthropological Institute, April 28.—Prof. Busk, 

F.R.S., president, in the chair.—Mr. H. H. Howorth read 
a paper, entitled Strictures on Darwinism; part 3, on Gradual 
Variation, The paper was in continuation ot a series in 
which the author endeavoured to show that Mr. .Darwin’s 
main conclusion is not supported by the 'evidence of the 
changes of type that can be examined. Mr. Darwin differed 
from the older naturalists in assigning, as the cause of 
variation, a struggle between the individuals of a class 
for existence by which a favoured individual and its progeny 
eventually .survive. They, on the contrary, argued that variation 
is induced by a change i'n the external conditions of climate, 
food, &c., which operate upon the whole class together and 
make it change, as a whole, in a certain definite manner and 
direction, that is in one which can be actually preilicle<l. So 
that if any individual of a class or any number of in¬ 
dividuals of a class be subjected to a certain alteration 
of conditions, a certain definite and uniform change will be 
produced in the individual or the class. Again if the new 
conditions were annihilated, the object of the experiment is 
reverted to its original surroundings. The author supported that 
argument by a large number of facts, and in doing so was con¬ 
strained to conclude that the operating cause of variation in 
man, as in the case of plants and animals, is the working of 
external causes; and that an individual with its progeny is not so 
much better fitted for enduring the new conditions that it even¬ 
tually supplants the rest, but rather that the whole class is 
moulded together into anew shape, which is called a new variety. 
Some facts were drawn from the experience of history showing 
have been uniform, as in Egypt, 
although therelias'"be^h pmssifre 'among 

the individuals of a class for food, &c., yet there has been no 
variation, while a transplanting of similar indivkluids, as in the 
case of European emigration to Amciica, has been folhnved by 
almost immediate change. The illustrations that might be drawn 
from the cases of man, as in the changes that have ensued in 
both the Aryan and the black emigrants to North America, at 
the Dutch to the Cape, of the Tortuguesc to South America, &c., 
were notable and telling instances of the operation of the law 
argued for by the author, inasmuch as changes of type .of a 
■ marked character have ocemred where there lias been neither 
time nor opportunity for the creation of a fresh type liy the 
successive amelioration or change in the idiosyncrasies of the 
descendants of a common ancestor, but where the change has 
undoubtedly occurred in the whole class together over a very 
wide area. 

Dubt^in 

Royal Irish Academy, March 16.—Rev. J. H, Jellett, 
B.D,, president, in the chair.—The minutes of the previous 
meeting having been read and confirmed, Dr. Ingram, secretary 
to the council, read the annual report, which referred to the 
work done by the Academy during the previous session, the 
state of the museum, &c. Seven members were lost by death 
during the year.—At the conclusion of the report, a ballot took 
place for the election of president and council Dr. Stokes, 
F.R. S., was declared duly elected president, and the following 
officers were elected;—^J. R. Garstin, LL.B., treasurer; K. 
Perceval Wright, M.D, secretary; J. T. Gilbert, librarian, and 
Dr. R. McDonnell, F.R.S., secretary of foreign correspondence. 

April 1-3.—Dr. Stokes, president, in the chair.—A paper was 
read by M, Donovan On some Improvements of a Compurable 
Self-acting Hygrometer.—^John Casey LL.D., read a paper On 
a new method of finding the Equation of the Squares of th6 
differences of the roots of a Biquadratic, given by its general 
equation. —Mr. H. W. Mackintosh read a paper On the Analomy 
of the Coatimondis and Marten. During the summer of 
year two species of the coatimondi (//asm nanca and ' 

and two specimens 'of tt.-e common species of ‘ 
foyHa\ which formed part of the collection in the iDuhllii Zoolo¬ 
gical Gardens, having-died, were ojitaiiied for the Dublin Uni- 





20 


NATURE 


\Ma.y 7 , 1874 


versity Museum, and through the hindness of Dr. Macalister I 
had the opportunity of assisting him in dissecting them. Nasua 
narica, as doubtless anany are aware, has a very long and flexible 
snout, and hence we found the facial muscles correspondingly 
better developed in it than in the others. Trapezius, which is 
tripartite in all, is remarkable in N. fnsca for sending from its 
clavicular portion a slip to the humerus and also for being 
joined to brachialis anticus. Omohyoid was completely absent 
in the Coaiis, but represented by a fine muscular bandin Martes. 
Teres major is remarkable in Martes for being inserted into the 
humerus free from the tendon of the latissimus dorsi. JPcctoralis 
major has the usual band from the presternum to the humerus; 
in N. ftisca, besides the two laminm from the whole sternum, 
and from the mesostemum respectively to the pectoral ridge, and 
greater tuberosity of the humerus, there was a third portion arising 
from the abdominal parietes and inserted below the hiimeral 
tuberosity. The clavicle being rudimentary, the subclavius, as 
is generally the case amongst carnivores, had disappeared. 
Acromial deltoid in N. narica has some of its fibres continuous 
wdth those of brachialis anticus. There was a perfectly separate 
prescapular slip of subscapularis in iVi ficsca, but not in the 
other two pronater radii teres passes in all to be inserted below 
the distal half of the radius. The extensor of the little finger 
sends tendons to the third and fourth, as well in jM. fusca and 
Martes ; but in N, narica there is a separate extensor quarti et 
term digiii. In the hind limb, sartorius has a double insertion 
into the tibia and into the patella and femoral condyle, the former 
segment being fused with gracilis. N. narica has a distinct agi¬ 
tator caudee, which is represented in the marten by the caudal ' 
origin of the biceps femoris. Eicipiti accessorius is distinct in 
the Coatis, hut inseparable from triceps in Martes, in which also 
gastrocnemius externus and plantaris* are fused. Tibialis anti¬ 
cus is double in Martes, one part arising anterior to the other 
and being inserted beside and separate from it.—Dr. Collins 
read a paper On accessory Lobes of the Human Lung. The 
specimen exhibited presented an accessory lobe of the right lung, 
lying above the root, and invested by a pleural duplicature, 
which contained in its lower free margin the azygos vein, 
and in its external border the superior intercostal. Refer¬ 
ence having been made in detail to seven similar cases noticed in 
different parts of Europe, special stress was laid upon a unique 
case detailed by Wrisberg of a lobe having similar relations 
upon the left side, as conclusively^ establishing the mode of 
origin of the lobe in connection with the development of the 
azyi os, and superior intercostal venous systems. The author re,- 
garded these as the only true accessory lobes yet described in man. 
Mention was made of other so-called accessory lobes, particu¬ 
larly one described by M. Pozzi, below the right bronchus, from 
its apparent homology to the mammalian lobus impar, and a 
similar one upon the left side, described by Prof. Recktorzik. 
These, however, the author regarded as iherely higher develop¬ 
ments of pulmonary notches, which in not a few instances are 
nonnally to he found. The paper, which was illustrated by the 
recent specimen and by drawings, concluded with an allusion to 
accessory bronchi in their connection with the subject. 

Paris 


plosive bodies in general and to gunpowder in particular, 
by M. F. Castau.-—On the thermal conductivity of rocks 
and of bodies in general, by M. It Jamicitaz. The law 
which regulates the propagation of heat in crystals appears 
to the author a particular case of the general law that heat 
is propagated most easily in the direction of least cohesion. 
—Determination of the age of the human embryo by the exami¬ 
nation of the evolution of the dental system, by M. K Ma.ijitfU.. 
The results are likely to be ol great service in medico-legal 
cases.—M. E. Combescure presented a note on a theorem con¬ 
cerning simultaneous partial differential equations.—Direct con¬ 
struction of the radius of curvature of the ‘curve of apparent 
contour of a surface projected orthogonally on a ])lanc, by M, 
A. Mannheim.—On the limit of the degree of the primitive 
groups which contain a given substitution, a mathematical note 
by M. C. Jordan.—Elements and ephemcrides of the planet 
(127), by H. Renan.—On the elementary law of clectrodynamic 
actions, by M. J. Mouticr,—Observations on Tyndall’s experi¬ 
ments on the acoustic transparency and opacity of the atmo¬ 
sphere, by M. Baudriment. The author stated that the given 
explanation of the phenomenon of acoustic extinction might be 
true, but did not seem sufficiently demonstrated to be admitted 
without submission to a special inquiry, and concluded by stating 
that the observations were made to be considered by Prof. Tyndall 
only as means offered to him for the vcrillcaiion of facts of such 
great importance.—Study of the properlies of explosive hodie^ 
by F. A. Abel.—On the employment of oxygen mixed with 
atmospheric air in respiration, by M, A. (Jaudin. The author 
confirmed the results obtained by MM. Croce-Spinclli and 
Sivel in their last balloon ascent.—On a burying-place of the 
ancient Troglodytes of the Pyrenees superposed upon a (funeral) 
hearth containing human remains associated with sculptured 
teeth of the lion and bear, by MM. L. Larict and Chaplain- 
Duparc. 
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Academy of Sciences, April 27.—M. Bertrand in the 
chair.—The following communications were read :—Fourth 
memoir on chemical dynamics, by M. Becquerel, a continuation 
of the author’s electro-chemical researches.—On freezing mix¬ 
tures, by M. Berthelot. The author concluded, from his re¬ 
searches, that by application of the resources indicated by 
theory, a much lower temperature ought to he obtained than has 
hitherto been reached.—Study and experiments upon sulphides : 
alkaline sulphides, by M. Berthelot, a continuation of the 
author’s thermo-chemical researches.—M. Kronecker contributed 
an algebraical paper on quadratic and bilinear forms.—Note on 
the decomposition of the work done by forces, M. A. Ledieu. 
The author gave a rigorous enunciation of Luca’s..theorem 
relating to the division of the work done by forces in a material 
vibrating system.—The production of gum in fruit trees con¬ 
sidered as a pathological phenomenon, by M. E. Prillieux. 
Trees affected by this malady were stated to be cured by making 
longitudinal incisions in the branches.—On unicursal curves, a 
geometrical memoir by M. Painvin.—Orbit of the double star 
y Virginis, by M. C. Flapamarion. This system offers the unique 
case of an elliptical orbit facing us in a plane exactly perpen- 
diculai* to the line of sight, so that no distortion of the ellipse due 
to perspective is perceived.—On the conclusions to be drawn 
from the application of thermo-chemical theorems to cx- 
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THURSDAY, MAY 14, 1874 


TEE RCUiNCE COxMMISSION 

I T would be difficult, we think, to overestimate the 
value of the evidence brought together in the second 
volume published by the Science Commission. The first 
volume dealt mainly with the diffusion of knowledge; the 
second is concerned mainly with the advancement of Sci¬ 
ence, The Commission has done good service in bring¬ 
ing before Parliament and the country the carefully 
weighed opinions of men of the highest mark in all de¬ 
partments of Science on subjects of the first importance, 
not only in their beaming on the advancement of Science 
but also on some of the best interests of this country. 
We propose to show the general bearing of the evidence 
contained in the volume on some of the questions on which 
the Commission sought information, omitting all opinions 
of our own. 

The unanimity of opinion among the witnesses ex¬ 
amined^—and their number is large^—as to the duty of 
the State in the matter of Abstract Science is striking; 
without exception, so far as we have been able to 
examine the evidence, the opinion is unanimous that it 
is the duty of the State to encourage original research in 
Abstract Science. As might naturally be expected opinions 
vary as to the method which the State should adopt in 
carrying out this duty, but that some action ought to be 
taken by the State in this direction is the all but unanimous 
conviction of the best men in all departments of Science. 
We need only meiltibh itf thik cotmewion such names 
as those of Lord Derby, Lord Salisbury, Sir Stafford 
Northcote, as statesmen,Sir Wm. Thomson, Dr. Joule, Dr. 
Sanderson, Col. Strange, Mr. George Gore, Dr. Carpenter, 
Mi*. T. li. Farrer, Prof. A. W. Williamson, Dr. Frankland, 
Mr. F. J. Reed, General Sir JCdward Sabine, Prof. Balfour 
Stewart, Prof. Owen, Admiral Richards, Dr. C. W. 
Siemens, Mr. P. L. Sclater, Dr. Hooker, Dr. De la Rue, 
&c., to show the weight and comprehensiveness of opinion 
on this point, and that it is held not only by men con¬ 
cerned solely with Abstract Science but also by those 
concerned with some of the most important practical 
applications of Science. 

Of course the principal way in which the State can aid 
scientific research is by granting money for the purpose \ 
as to how such a grant ought to be applied various 
opinions are offered by the witnesses, each witness, as a 
rule, naturally looking at tlic matter from the point of 
view of his own branch of Science, but all are decidedly 
of opinion that a very large sum should be put on the 
estimates annually for the promotion of Science. 
Nearly all the witnesses who have been examined 
on this point are of opinion that Government, under 
judicious advice, ought to make grants to existing 
scientific institutions, to university laboratories, and to 
private individuals, to enable them to carry on research 
that is likely to lead to valuable scientific results. In 
addition to this, however, such men as Sir Wm. Thomson, 
Dr. Frankland, General Strachey, Prof. Owen, Dr. Joule, 
Dn De la Rue, Dr. Carpenter, Col Strange, Mr. Gore, 
and others, express a most decided conviction that one of 
the most efficient methods by which Government could 
Yol, x.-*-No, 237 


further research in this country is by the establishment 
of public laboratories for tl:ie pursuit of scientific research 
in connection with the various and ever-multiplying de¬ 
partments of Physics, Chemistry, and Biology, adequate 
research in connection with which is admittedly quite 
beyond tlie means of private individuals. The evidence 
in favour of institutions of this kind is very strong indeed 
whether we consider the number and position of the 
witnesses or the earnestness and decision with which they 
express their convictions. It is clearly stated that in this 
country we arc very far behind continental states and 
America in this respect, and that not only is Science a 
loser from want of assistance from the State, but the 
general welfare of the country is seriously impeded. 
The evidence in favour of the establishment of State in¬ 
stitutions for the prosecution of scientific research is so 
voluminous and strong that it is difficult to select any 
particular part for quotation. As an example of its 
nature, however, we may quote what Dr. Dc la Rue says 
on the subject of chemical laboratories :— 

“ I hold it to be so important that chemistry should be 
c.xtcnsively cultivated in England, that I would strongly ad¬ 
vocate that there should be a State laboratory. That State 
laboratory should undertake all the chemical work which 
the Government might require ; but at the same time, ac¬ 
cording to the views which I hold, it ought to be such an 
establishment as could afford facilities to men who have 
completed their scientific education, and who might he 
desirous of continuing original investigations, in which 
space for working and instruments should be afforded 
them, and, moreover, if men were not in a position of 
fortune to continue their researches, in some cases 
materials and even moaiey might be granted to them on 
the recommendation of the Council. I may state that of 
my own knowledge I know that chemical science at pre¬ 
sent is not progressing in England in a satisfactory 
manner, that we do not make so many original researches 
as our continental neighbours, particularly the Germans, 
do. In Germany very great patronage is given to Science, 
magniticent laboratories have been built', and the students, 
who alter they are sufficiently a^ivanced arc encouraged to 
make original investigations, contribute at present 'most 
largely to scientific chemistry.” 

On the question of establishing a Public Physical 
Laboratory, Col. Strange says ;— 

I think it is an absolute necessity on the ground of 
my second postulate, in which I say that all science 
should be cultivated, even branches of Science which do 
not appear to promise immediate advantage. It is one of 
the most important parts of Science, and cannot be 
omitted without detriment to all the other parts. .... 
Investigations connected with almost the whole of our 
material economy are required. There is no question 
connected with sanitary improvement, with water supply, 
or sewage, or telegraphy, or the enormous number of the 
requirements of the army and navy, which would not de¬ 
rive advantage more or less from investigations of a phy¬ 
sical nature such as would be conducted in a physical 
laboratory. I think that the whole of our naval and 
military and social economy is dependent upon in¬ 
vestigations such as would be carried on in a physical 
laboratory.” 

A similar tone pervades the evidence of the witnesses 
who were questioned on the subjects of physiological and 
biological laboratories, metallurgical laboratories, botani¬ 
cal laboratories, and observatories for astronomical 
physics. Of those in favour of an ohsetvdtory of the last- 
mentioned kind, we jpnight mention the names of Lord 
, , I? 
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Salisbuiy, Lord Derby, Sir William Tiiomson, Prof. Bal- 
four-Stewart, Admiral Richards, Dr. Siemens, Dr. Joule, 
General Strachey, I 3 r. Frankland, besides many others. 

This may suffice to show the nature of the evidence as 
regards the duty of the State in the matter of Abstract 
Science and the method by which this duty should be 
performed. In minor details, of course, there arc 
differences of opinion, but the weight of evidence is with¬ 
out doubt in favour of the establishment of scientific 
laboratories by the State, in addition to the en¬ 
couragement of suitable private individuals and the sub¬ 
sidising of existing institutions. Most seem to be of 
opinion that at first central laboratories should be esta¬ 
blished in London only, to be afterwards extended to the 
provinces, and most of those examined on the subject ex¬ 
pressed their decided conviction that the men who gave 
up their time to the service of Science and the State in 
these laboratories or elsewhere should be; adequately re¬ 
munerated, indeed be regarded as a superior class of Civil 
servants. For example, Lord Salisbury, on [the question 
of income, suggests that men who might be appointed to 
pursue original research by the State ought to have an | 
income of about i,cooL or 1,500/., with a provision for I 
retirement. Other witnesses who spoke in favour of paying- 
public researchers were Lord Derby, Dr. Joule, Sir William 
Thomson, Sir E. Sabine, Sir Stafford Northcotc, Dr. 
Siemens, Mr. Gore, the late Prof. Rankinc, &c. 

In order that the State may look after the interests of 
Science and the scientific interests of the country, it j 
would of course be necessary that some well-organised 
system should be adopted by which the intentions of the 
State should be carried out. The great majority of those 
examined on this point agree that this would be best accom¬ 
plished by the establishment of a State Council, of Sci¬ 
ence presided over by a Minister of Science, who, how¬ 
ever, some are of opinion might also be Minister of 
Education. But that a special department, or at the 
least, a sub-department of the State should take the 
promotion of Abstract Science and Science in its prac¬ 
tical bearings on the interests of the country under its 
wing, seems to be the opinion of the .great majority 
of those whose opinion was asked by the Com¬ 
mission on this question ; and they include many 
of the men most eminent in Abstract as well as Ap¬ 
plied Science. This State Council of Science, as we 
have indicated, is not meant solely to look after the 
interests of abstract scientific research in the country; 
its time would be much, if not a great deal more, occu¬ 
pied in bringing to a scientific test and advising Goveim- 
ment upon all Government projects in which scientific 
principles are more or less involved. All are agreed that 
the cost to the country of such a Council would be nothing 
compared to the losses which are being continually sus¬ 
tained through the haphazard projection and carrying out 
of schemes that fail wholly or partially from not being 
founded on strictly scientific principles. Several of the 
witnesses, for example, refer to the unfortunate Captain^ 
whose blundering construction would have been impos¬ 
sible had the Government had such a Council to consult. 
As to the size and composition of such a Council, opinions 
of course differ, though many of the witnesses referred 
with more or less approval to the long-tbought-over and 
well-matured scheme of Col, Strange, 
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As to some of the duties which would devolve upon such 
a Council, we cannot do better tlian, ([note from Sir 
William Tliomson^s evidence, merely reminding Ihe 
reader that his statement is typical of the opinions held" 
by most of the other witnesses who tipofo' to the ques¬ 
tion :— 

“The main object of such a C'ouncil would, in my 
opinion, be to advise the Government on all scientific ques¬ 
tions which might come under the attention of the Govern¬ 
ment, and on all scientific works actually underla,kcn. With 
a vast amount of mechanical work which is necessarily 
undertaken by the Government, and which is continually 
in hand, questions involviiig scientific difficulties of a 
novel character frccjuently occur : questions reepuring 
accurate knowledge of scientific truth huherto un(levcloi)cd 
arc occurring every day. In both respects Government 
is at present insufficiently advised, and the result is un¬ 
doubtedly that mechanical works are sometimes not done 
as well as they might be done, that great mistakes are 
sometimes made : and, again, a, very serious and perhaps 
even a more serious evil of the present system, in which 
there is not sufficient scientific aclvicc for the Government, 
is the undertaking of woiks which ought never to be 
undertaken. . . . One great mistake undoubtedly was the 
construction of the Captain^ and I believe that a |)erma- 
nent scientific Council advising the (Tovernment would 
have made it impossible to commit such a mistake. They 
would, in the very beginning, have relieved the Govern¬ 
ment from all that pressure of ignorant public opinion 
which the Government could not possibly, in the present 
state of things, withstand.” 

On the question as to whether such a Council^ 
would command sufilcient public confidence among men 
of Science, the answer of Mr. V. h, Sclatcr, F.k.S., 
may be taken as embodying; the opinion of must of 
the other witnesses. lie says; I have no misgivinp,u at 
all upon that subject, 1 should say that tlicy would meet 
with general support from men of Science. Most men of 
Science, I think, see that something oftlic sort is imperu*^ 
lively rcctuired. All lament the piecemeal way i)i wliich 
scientific subjects arc dealt with by Government, in con¬ 
sequence of their being sulidivicled amongst all these dif¬ 
ferent offices, and of there being nobody to a|:)pca,l to 
upon a question of Science, and, therefore, I think the 
proposal to establish such a Council would meet with 
universal acceptation amongst scientific men.” 

Into the questions of the size of the Council, whether 
the members should or should not be appointed for life, 
&c., we need not enter here ; the great point is that the 
mass of evidence is in favour of establishing such a 
Council, presided over by a Minister of Science. 

The question of the institution of a Stale Minister of 
Science has been so often discussed in these pap;e.s that 
we need not go into the voluminous evidence in its behalf 
which is published by the Commission. While some of 
the witnesses think that such a Mfinistcris functions ought 
also to include the department of Education, most of 
them point out that Britain is the only country in which 
the interests of Science have no representative in the 
Government of the country. 

It will thus be seen that the Commission has been the 
means of eliciting from the various eminent men who have 
come before it^ a complete and comprehensive scheme 
for the promotion of Science by the State, and for giving 
Government the means of obtaining trustworthy counsel in 
all matters in which scientific principles arc in any way 
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volvcd. In the main features of the scheme nearly all 
the witnesses who were cxaniincd on the subject arc at 
one; many of the details in which they differ arc of 
such a nature as can be settled only by actual trial. 

On the many other subjects touched upon in the volume 
we cannot enter here. Much of the evidence bearing on 
the Universities tends to prove that the interests of 
Science are inadectuatcly attended to in these in¬ 
stitutions, and that the scientific teachers in some of 
them have to contend with very great difficulties. 
With respect to what Universities should do to 
advance the interests of Science, not to speak of the 
utilisation of the enormous funds at the disposal of 
Oxford and C ambridge, such men as Dr. Siemens, Dr 
Frankland, Dr. Sandei'son, and others arc of opinion that 
for the highest degrees in Science original research 
should be required; Prof. Balfour-Stewart thinks that 
Universities ought to afford facility for the prosecution of 
original research, and Dr. Carpenter that University 
Fellowships should be given to men employed in original 
research. 

Many of the most eminent witnesses—as SirB. Brodic, 
Lord Salisbury, Dr. Frankland, Prof. Williamson, Colonel 
Strange, Sir William Thomson, See .—arc of opinion that 
research ought to be endowed quite apart from, teaching 
in the ordinary acceptation of the term. 

Most of the witnesses who spoke to the condition of 
Science in this country contrasted it with the great en¬ 
couragement given to research in nearly every other 
European country, and in America. In this relation we 
cannot help quoting a very StriMhg^ by 

Sir William Thomson in respect to France, in answer 
to the question as to how many institutions for research 
he would recommend. 

There should be five,” he says. One at present 
exists, namely, the Royal Observatory at Crccnwich. 
Another in my opinion is very much wanted, an observa¬ 
tory for astronomical physics; then again a physical 
laboratory, and a laboratory for chemical research, and a 
physiological laboratory arc necessary. In respect of 
such institutions, I believe, we might with great advantage 
obtain information, with a view to following example, in 
Paris. The strong feeling of the necessity to promote 
scientific research which was evinced shortly after the 
recent sad disasters which came upon France illustrates 
very strongly the national value of such institutions. In 
the depths of their misfortunes, one of the first strong 
feelings shown by the most intelligent part of the French 
nation was the want of rigorous and accurate scientific 
research. Competitive examinations seemed in France to 
have swallowed up scientific energy, and there was a 
strong feeling of the insufficiency of the national institu¬ 
tions for promoting the advancement of Science.” 

In conclusion, we cannot do bettei' than quote the 
forcible and noble language of Sir William Thomson, on 
the much-discussed question of the utility ” of abstract 
scientific research. To the question as to some of the 
objects to be gained by the establishment of a Council of 
Science, Sir William Thomson replies :— 

The immediate utility of the work is undoubtedly a 
very important object, and perhaps may be considered to 
be the first duty • of the Government; but yet there is 
another duty which, although we cannot call it the first 
duty, is certainly not an inferior duty, and that is, to 
promote the. honour of this country. There can be no 
doubt but that the inhabitants of this country do get 
benefit from the feeling of satisfaction that naturally 


results from any great scientific discoveries or great ad¬ 
vances in Science made by their own countrymen, and 
especially by the assistance of their own Government. 
I'hc Royal Observatory at Greenwich is an honour and a 
glory to this country, and I am quite sure that the money 
paid for it is very well spent, in the satisfaction that the 
country feels in the honour of having one of the greatest 
and best, if not if/ie greatest and best, of scientific astro¬ 
nomical observatories in the world. This country un¬ 
doubtedly has a great permanent possession in the name 
of Newton and in the name of Faraday. The promotion 
of scientific rcscarcli in a regular way cannot make Newtons 
and Faradays, but it can obtain great scientific results by 
systematic business-like action, carried out through well- 
instructed and able men. It seems to me to be a duty of 
the Government to make the national honour in scientific 
investigation a subject of its solicitude and an occasion 
(with due safeguards against al)usc) for spending the 
public money.” J. S. K. 


Ol/R JWOfx SHELF 

Proceedings of the. London IHatJiematical Soctedy^ vol. iv. 

Nos. 41-66. (Messrs. Hodgson, Gough Square.) 

Thi^ volume before us contains the papers which have 
been read during the eighth and ninth sessions of the 
Society. Wc notice a favourable sign in. the much greater 
number of contributions which have been made in the 
later session—36 against 15. A large number of the 
members have been led to take an interest in the meet¬ 
ings, and the papers without losing their former high cha¬ 
racter are in some cases less “ caviare to the general” 
than in previous volumes. I'he Society's first president 
himself thus wrote, *‘Not a drop of liquor is seen at our 
meetings, except a decanter of water; all our Uieavy' is 
a fonnentation of symbols, and wc do not draw it mild. 
There is no penny fine for reticence or occult science ; 
and as to a song ! not the ghost of a. chance.” The Socic ty, 
however, as we see, has reached its tc.nth year ; and though 
some of the members drop off for reasons which perhaps 
may be gathered from our quotation, yet the number of 
members recorded in this volume is fairly satisfactory : the 
present number ofraembers of the .Mathematical Society is 
about 117. In Paris the new Society (la socidtd mathd- 
matique de France) started with almost double this num¬ 
ber of members. So far as we have seen, however, the 
papers of the volume under notice and of previous volumes 
will not lose by a comparison with the opening numbers 
of the younger society’s Pulktm, Of course no volume 
would fairly represent English mathematics without having 
contributions from Prof. Cayley's fertile pen ; hcx*e wc have 
no less than ten papers, some of considerable length, prin- 
cijxally on curves and surfaces, and constructions for me¬ 
chanically describing the former.—Dr. Sylvester furnishes 
only short notes on the properties of numbers.—Prof, 
li. J. S. Smith contributes an arithmetical demonstration 
of a theorem in the integral calculus, and two other papers 
bearing upon linear congruences and determinants.— 
Prof. W. K. Clifford writes, among other things, upon 
geometry, on an ellipsoid, and a new form of Biquaternion. 
—Ml*. Samuel Roberts rivals Prof. Cayley in the extent 
and nature of his communications upon parallel surfaces, 
and nNo upon cpi- and hypo-trochoids.-—Prof. Clerk- 
Maxwtil takes us to another sphere, and treats of the 
transformation of solids, of the equations of motion, of a 
system of electrified conductors, and of the focal lines of 
a refracted pencil.—Lord Rayleigh too takes us into th6 
domain of physical science, in his vibrations in a sphere, 
the investigation of the disturbance produce*|; by a 
spherical obstacle on the waves of ., .sonn^ 'genernl 
theorems relating to vibrations.-^A addrf|g: 

by Mr, Spottiswoode. treats of some recent generalisa¬ 
tions of algebra.—Mr. J. W. L. Glaisher writes bn 
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Bernoulli’s numbers, and on points connected with dehnite 
integrals.-—Prof. Wolstenholme’s papers are concerned 
with series and loci, and treat also of epicycloids and hypo- 
cloids.—Mr, T, Cotterill gives a short paper on an alge¬ 
braical form and the geometry of its dual connection with 
a polygon, plane or spherical.-—An analogous theorem 
relating to polyhedra is discussed by Prof. Clifford in this 
same volume.—M, tiermite contributes two short notes, 
one on circular functions, the other on unicursal curves.^— 
Mr. J. J. Walker writes on the invariant conditions of 
multiple-concurrence of two conics, and Mr. R. B. Hay¬ 
ward on an extension of the term Area to any closed 
circuit in space.—From this analysis it will be seen that 
there is considerable variety in the contents of the volume. 
It is not necessary here to give any detailed account of 
the papers, as notices of them have appeared from time 
to time in our columns. 


LETTERS TO THE EDITOR 

The Editor does not hold himself res]>onsihle for of into ns expressed 

by his correspondents. No notice is taken of anonymous 

comnmnicationst\ 

-Flowers of the Primrose destroyed by Birds 
I HOPE that you will permit me to make a few final remarks 
on the destruction of primrose flowers by l)irds. But first I 
must return my best thanks to your correspondents, as well as 
to some gentlemen who have written direct to me, and to whom 
I have not had time to send separate answers. Secondly, I 
must plead guilty to the high crime of inaccuracy. As the 
stalks from which the flowers had been cut were shrivelled, 1 
mistook, in a manner now inexplicable to me, the base of the 
ruptured or removed ovarium for the summit; a remnant of the 
shrivelled placenta being mistaken for the base of the pistil. I 
have now looked more carefully, and find that on twelve stalks 
only three had any remnant of the ovarhtm left. I have also 
examined sixteen hits of the calyx wMch had been cut off by a 
caged bullfinch, presently to be noticed, and in fifteen of these 
not only had the ovarium been torn into ’fragments or quite 
destroyed, but all the ovules had been devoured, excepting some¬ 
times one or two. In several cases the calyx had been split 
open longitudinally. The ovarium was in the same state in 
thirteen small portions of the calyx lying on the ground near a 
wild cowslip plant. It is therefore clear that the ovules are the 
chief attraction; but the birds in removing by pressure the 
ovules could not fail to squeeze out the nectar at the open 
end, as occurred when I squeezed similar bits between my 
fingers. The birds thus get a dainty morsel, namely, young 
ovules with sweet sauce. I still think that the nectar is, in 
part, the attraction, as caged bullfinches and canary birds 
much like sugar j hut more especially because Mr. C. J. Monro 
has sent me some flowers from a cherry-tree near Barnet, which 
during several years has been attacked; and he finds many of 
the flowers, both those on the tree and on the ground, with 
rather large ragged holes in the calyx, like, but much larger 
than, those often made by humble bees when they rob flowers in 
an illegitimate manner. Now the inside of the flower of the 
cherry, round the ovarium, is bedewed (if protected from the 
visits of insects) with drops of nectar, which sometimes collect 
so as almost to fill up the bottom of the flower. In the case of 
the cherry I cannot doubt that this is the attraction, for I ex¬ 
amined the ovarium of ten flowers, and although they had all 
been scored by the bird’s beak, and in four instances punctured, 
the ovule had in no case been devoured. 

To return to the primroses: from the accounts received, it 
seems that the flowers are cut off in the manner described by 
me, near Preston in Lancashire, in North Hampshire, Devon¬ 
shire, and Ireland, as wed as in Kent In several other places, not 
worth specifying, where primroses are abundant, they have not 
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been thus attacked; atid this may possibly be due to the proper 
enemy, namely, as I now suspect, the bullfmch, not being a 
common bird. In my former letter f remarked that if the 
habit of cuttinij off the (lowers proved io be a widely ex¬ 
tended one, we should have to cousldet it as inlKuited or 
instinctive ; as it is not likely that each bird should discover 
during its individual lirclimc the exact spot where the nectar, 
and, as I must now a<Ul, the ovules, lb ctmceakul, or should 
learn to bite off the flower so skilfully at the proper point 
That the habit is instinctive, Prof. Frankland has given me in¬ 
teresting evidence* When he read my letter he happened to 
have in the room a hunch of cowslip (lowers and a caged bull¬ 
finch, to whom he immediately gave some of the (lowers, and 
afterwards many primrose (lov/ers. Tlie lalicr were cut off in 
exactly the same manner, and quite as nea( ly, as by the wild birds 
near hero. X know that this is the ca.SG l>y having examined the 
cut-off portions. The bird worked so (piicdcly that he easily de¬ 
stroyed twenty flowers in three minutes; a single wild pair 
would therefore cause great havoc. I’rof. Frankland informs me 
that his bird prc.sscd the cut-off portions of the calyx in Us beak, 
and gradually worked them out on one side, and then dropped 
; them, Thus the ovules were removed, and tlic nectar neces- 
I .sarily squeezed out. A canary bird to whom .some cowslip and 
primrose (lowers were given attacked all parts indiscriminately, 
j and ate up the corolla, calyx, and stalks* A lady also informs 
me that her canary and siskin always attack primrose and cow¬ 
slip (lowers, if kept in the same room. They generally first 
make a ragged hole through the calyx opposite the ovarium, and 
remove the ovules, as X found to be the case with flowers which 
were sent to me ; but the ovules had not been m well removed 
as by the bullfmcli, and the nectar could not be obtained by this 
method of attack. 

But now (unnes the iiUtircstiug point : (he caged hull (inch jiiSt 
referred to was caught in 1872 near X'eutiior, in the Ide cif 
Wight, soon after it had left the nest, by which lime the pri«-„ 
roses would have been out of. flower, and since then, as 1 hdit' 
from Trof. Frankland, it had never seen a primrojic <ir cowslifi 
flower. Nevertheless, as soon as this bird, now ncaiiy two 
years old, saw these (lowers, some machinery In its brain was 
set into action, which instantly told it in an unerring 
ner how and where to bite off and press tlu^ (lowers, so as 
to gain the hidden prize. We are reminded by this little fact of 
Mr. Spalding’s admirable observations on the instinctive actioDI 
of chickens when tlieir eyes were uncovered, after having bees 
blind-folded from the moment of being hatched. 

Prof. Frankland seems to have been much struck with tto 
behaviour of his bullfinch, and remarks in his letter that 
had all the precision of a chemical reaction ; the result of putfial 
a primrose within its reach can be almo.st as certainly predicts ; 
as that of putting a plate^of iron into a solution of sulphate^ 
copper.” CnARLF.H DaEWIH' 'v 

Down, Beckenham, Kent, May 7 

P.S.—This letter was printed before I saw your last number, 
and I am glad to find that some of my statements are confirmel, 
more especially with respect to bullfinches. During the last fort¬ 
night not one primrose has been attacked in the little woM 
where shortly before there was such havoc. I imagined that tie 
pair of bullfinches, which I saw there earlier in tlie season, W; 
wandered away; but yesterday evening (May 10) it occurred fe 
me that the flowers produced late in the season might fail to 
secrete nectar, or that the recent cold weather might have pro¬ 
duced this effect. Accordingly, in the afternoon I fgatherel 
fifteen flowers from as many distinct plants, and kept theiu & 
water in my room for seventeen hours. Earlier in the season! 
treated some flowers in this same manner, and found the tube 
of the corolla full of nectar; but now only one of the flew# 
contained a yeiy^small^quantityl of nectaiv another 
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mere trace of it. And tlie flowers being no longer cut off by 
the birds supports my belief that the nectar is one chief attrac¬ 
tion to them ; the ovules without the sauce not being worth 
the gathering. I may add that as the primrose is a dimorphic 
plant, these non-ncctariferous flowers would be sterile, for they 
would not be visited by insects.—CJ >. 

Mr, Spencer and h pnori Axioms 
’ I QUITE agree with Mr. Spencer that argument between us 
will not be to much purpose; but it should be noted that my 
principal “exemplification of unconsciously-formed preconcep¬ 
tions ” was of Mr. Spencer’s own choosing, namely, Newton’s 
“Second Law of Motion,” which, if I understand him aright, 
may now be described as “a consciously-formed hypothesis con¬ 
cerning the relation between weight (force ?) and motion.” Only 
demurring to the word “ hypothejiis,” and leaving it to Mr. 
Spencer to reconcile this "with his former declaration that the 
law in question is an “immediate corollary” of one of these un¬ 
consciously-formed preconceptions, it seems to me there is little 
left to argue about. Roirr. B. IXavwarb 

Harrow, May 8 

Mr. Spencer does not state his arithmetical illustratH)n very 
exactly. He implies that there is a certain truth which the 
savage is incapable of understanding concerning which the 
schoolboy makes a mistake, but that there is present in the 
civilised adult a consciousness of its logical necessity. It docs 
not appear distinctly what that truth is. 

The most obvious interpretation of what is printed is, that 
Mr. Spencer refers to the local value of figures in the Arabic 
system of notation ; this is probably not what is meant-. 

Two other interpretations suggest themselves. The sum of 
seven and five is the same number whatever be the things to 
which the seven and five refer; or else the more particular state¬ 
ment that the sum of seven and five is the same as the sum of 
ten and two. It is not apparent that either of these is intended. 

To say that seven and five make twelve without implying 
something about twelve other than the statement that it is se^fen 
and five,, seems'a propositionI^ difficult ■ 

to see how the recognition or noh-recogmtiofi of if illUstfA^^^ 
the grounds of belief in physical laws. 

Not a hrETAPTiysiciAN 

The Glacial Period 

In the many kind and favourable reviews of my book, “Tlie 
Naturalist in Nicaragua,” exception lias been generally taken to 
my speculations on the extent and effects of the ice of the glacial 
period. The subject is a large one, and too little of my time can 
he given to scientific inquiry to allow me to hope that I can deal 
with it in detail for some years to come ; but as it appears that I 
have not expressed my views wiih sufficient clearness and have 
been misunderstood by some of my critics, I shall i)e glad of an 
opportunity to .state them with distinctness and brevity. 

1. At the present sea-level, the ice extended, in the northern 
hemisphere, from the Pole to lat. 39” in America, to about the 
valley of the Thames in England, to lat. 50“ in central Europe, 
and to lat. 52^’ in north-western Asia. Along the high lands of 
America it reached to the tropics, and in CArtral America all 
the land lying over 2,000 ft. above the sea supported glaciers. I 
do not contend that the present low lands of tropical America 
were ever covered with ice, and it is on the mountain chains of 
that continent alone that I believe it nearly reached to the equator. 

2. Tlie ice was thickest over the American continent, not be¬ 
cause it was coldest there, but because the great evaporating area 
of the Pacific lay to the south-west of it and the counter trade- 
wind swept across it and precipitated the moisture with which it 
was laden. Siberia was equally cold, but the upper moisture¬ 
hearing currents of air were intercepted by the llimalayas, the 
Kuen Lun, and the Altai Mountains. It was thickest in 
America for the same reason that it is thicker on the summits of 
the Pyrenees than on similar heights on the Caucasus, and 
thicker on the southern than on the northern slope of the Hima¬ 
layas, not because of greater cold, hut of greater precipitation. 

3. The immense accumulation of ice in the extreme north of 
America and Europe must have overflown and filled the polar 
basin even if it liad not independently collected there; but the 
precipitated moisture would not have frozen on the continents if 
the climate had not been much colder then than now j and the sur¬ 
face of the Arctic Ocean must have been frozen over,and as capable 
pf sustaining accumulations of snow as the solid land itself, 


even if that ocean was not displaced by the ice flowing into it 
from the northern extremities of the continents. 

4. Probably the ice was not thickest at the Pole, but formed 
a ridge of varying height at unequal distances from it; for, as 
we have seen, it woulcl not be thickest where it was coldest, but 
where there was most precipitation, and. the south-west winds 
would part with their moisture long before they reached the 
Pole. 

5. Whilst we can follow on the land the marks left by the ice of 
the glacial period, and map out its former boundaries, we can 
only speculate on its extent over the areas now covered by the 
sea. We have, however, some evidence. The Hebrides 
and the extreme north-east of Scotland were overflown by ice 
that came from the north-west, and the bed of the North. Atlantic 
must have been filled so far at least, or to about lat. 59” ; and 
taking into account the much greater quantity of ice lying on 
America than on Europe, it is not an extreme supposition that 
on the western side of the Atlantic the bed of the ocean was 
occupied by ice to lat. 45®. 

6. One of the principal effects of this great advance and ac¬ 
cumulation of ice, not yet taken into consideration by geologists, 
was an interruption to the drainage of all countries whose rivers 
flowed northward.s. The great plain of Siberia was, I believe, 
occupied by an immense lake caused by the blocking up of the 
whole of the watershed to the north. In w^estern Europe thi.s 
interference with the drainage of the land took place, even if we 
do not accept the theory of an icc-cap, but hold with some 
geologists that the ice descended only from existing chains of 
mountains. All the rivers of northern Germany must have been 
dammed back by the ice descending from the Scandinavian 
mountains. One of the most important changes was effected in 
the German Ocean. Its northern half was filled with ice, 
from the mountains of Norway and Sweden, from Scotland and 
northern England. As we know that at this time the Straits of 
Dover did not exist, it is evident that the southern portion of the 
bed of the German Ocean must have been filled by a great fresh¬ 
water lake, varying in extent during the advance and retreat of 
the ice, into whichi flowed all the water of the melting ice, and 
all the rivers that now run into the same area. 

7* There is no satisfactory evidence of the intercalation of a 
warm period between two glacial owes, though doubtless there 
was more than one retreat of the ice, during which a temperate 
climate prevailed in regions glaciated before and afterwards. 
The intermingling of the remain,s of northern and southern 
mammalia ill the gravels of south-eastern England arose, pro¬ 
bably, as cxplaincvl by Sir Charles Lyell, l)y a northern and a 
southern fauna having migrated to the district at (lifferent seasoms 
of the year. 

When the German Ocean was blocked up to the nonh by ice, 
a great river must have run to 1 he.south through what are now the 
Straits of Dover and the.English Channel, receiving into onestream 
the waters of the Rhine, the Thames, the Humber, and the Somme. 
How far that river ran southward would depend upon the rela¬ 
tive heights of the land and the .sea. It must have run into a 
comparatively warm ocean, for the effect.s of the warm currents 
of water coming from the tropics, instead of as at the present 
time entering the polar basin, would be confined to and inten.si- 
fied in more southern latitudes, and they would then, as now, be 
deflected upon the western coast of Europe. Up this river the 
hippoxiolamus and the southern species of rhinoceros and ele¬ 
phant may have come in summer and autumn, whilst the mam¬ 
moth, the woolly rhinoceros, and the musk ox came from the 
north in winter. 

8. Hie theory of the damming-up of many rivers tlirowts 
much light on the difficult question ot the formation of the high 
and low level gravels and the loes.s. The lake occupying the 
area of the German Ocean must have stood much higher in 
spring and early summer than it did later on in the year and 
in winter; and the levels of the lower parts of the rivers running 
into it must have been affected by its rise and fall. If we can 
sujipose that the hippopotamus only came up the rivet wheh it 
was low in the latter part of summer, or in the autumn, we can 
nndei'stand how its remains are only found in the low-level 
gravels of the Thames and the Somme ; though it is also possi- 
ble that they may belong to a later and milder period when the 
ice had retired so far back that the great lake partly drained to 
the north around Scotland. 

9. The glacial period probably existed in both hemispheres at 
the same time. First, because we can trace the evidence of the 
existence 0f ice along the high lands of America into the north¬ 
ern tropics until it nearly inosculates with that coming down 




26 


NA TURE 


{May 14, 1874 


from tlie soutli, and there is no difference in the character or 
appearance of the moraines left on both sides of the equator. 
Second, because, excepting on the supposition that the ice 
extended, at least along some meridians, both from the south and 
the north nearly to the equator, at the same time, we cannot 
explain the distribution of those animals and plants that are 
found in the temperate xones of both hemispheres, separated by the 
whole width of the tropics, over which they cannot now pass. 
For example, there are more than forty flowering plants of North 
America and Europe which are also found in Terra del Fuego. 
Darwin’s theory that these plants were driven to the high lands 
of the tropics during the glacial period, and followed the retreat¬ 
ing ice in its retrocession, must fall to the ground if the ice did 
not exist in both hemispheres at the same time. (See Origin 
of Species,” p. 405, &:c.) 

10. The piling-up of water around the poles in the form of ice 
could not fail to affect the level of the ocean. Mr. Alfred Tylor 
has calculated that the accumulation of the ice in the northern 
hemisphere alone would abstract so much water as to lower the 
level of the sea 600 feet ,• and if, as I believe, the glacial period 
occurred at the same time in both hemispheres, the level of the 
ocean must have been lowered at least 1,000 feet. 

11. The theory of the lowering of the level of the sea during 

the glacial period is directly opposed to the generally accepted 
one of a great submergence of part of England and Scotland to a 
depth of about 3,000 feet, when the marine shells of Moel T17- 
faen and Macclesfield were deposited. The facts on which this 
theory of submergence is based can be otherwise explained. 'Hie 
shells are broken or worn, and generally mixed amongst other 
transparent materials. They are just where they ought to be 
found on the supposition that an immense body of ice coming 
down from northern Ireland, from Scotland, and from Cumber¬ 
land and Westmoreland, fllled the basin of the Irish sea, scooped 
out the sand with the shells that had lived and died there, and 
thrust them far up amongst the Welsh hills that opposed its course 
southward and around the great bight of which Liverpool forms 
the apex. Excepting some raised beaches around our coast, 
which were probably formed after the glacial period, and in no 
case reach more than 100 feet above the present level, I believe 
there is no evidence of the sul)mcrgcnce of Great Britain either 
during or since the glacial period. 'I’iZOMAS Bxoi/r 


Lakes with two Outfalls 

The subject of double outfalls is of some interest, if only as 
showing the necessity of accurate observation, and the difficulty 
of ascertaining the truth in matters apparently of simple fact. 
In Nature, vol. ix, p. 485, Mr. W. B, Thelwall brings 
forward two instances of lakes with double outfalls, and states 
that he has passed two or three more. Now, as regards that 
upon the Fille Fjeld, which he describes from personal observa¬ 
tion, I beg entirely to call in question his accuracy. I passed 
the locality during each of the two last summers, and my attention 
was drawn to the position and nature of the watershed, es¬ 
pecially during my visit of last summer, when I had carefully 
inquired into the asserted existence of a natural double outfall at 
the Lesjeskaagen Vand. (See Nature, vol. viii. p. 304; also 
Colonel Greenwood’s and Mr. R. B. tlayward’s letters, Nature, 
vol, viii. p. 382.) 

Mr. W.B. Thelwall says :—“ Between Nystuen and Skogstad 
is a chain of lakes crossing the watershed, the highest of which 
(not the one marked on theVei-cart over Norge, I think), sends 
its waters to the west, past Nystuen to the Sogne Fjord, at 
Lrerdalsoren, and on the east by the Lille Mjbsen, and Aadaleiz 
to the Tyxifjord, and so past Drammen to the Christiania Fjord. 
This lake is a small one, and the double outflow is close to the 
high road.” 

Now this statement is inaccurate in all the essential details. 
The division of the waters is not between Nystuen and Skog¬ 
stad, but on the other side of Nystuen between it and Maristuen. 
The water which passes Nystuen do*es 7 iot flow towards the west 
to the Sogne Fjord, but to the east towards the Lille Mjosen, as 
I carefully ascertained when I was staying at Nystuen. This is 
rendered certain, too, by the fact that the land rises to the west 
of Nystuen, the actual division of the waters being about 100 or 
105 feet, by my aneroid barometer, above Nystuen. Moreover, 
having scrambled up a steep mountain close behind Nystuen, 
whence the view on a dear day is of the wildest character, I had 
a bird’s-eye view of the whole district in debate, and examined 
it carefully with a good field-glass, with a view to detecting any 


evidence of a double outflow. I came to the conclusion that the 
division of the waters took place in the boggy bottom of the 
valley to the west of Nystuen, and that it would be impos¬ 
sible to say exactly where it was. To the westward of this 
boggy place is indeed another lake, of which the waters flow to 
the bogne Fjord ; but this lake is several miles to the west of 
Nystuen, and separated from it by dry land, rising 100 feet or 
more above the levels ot the water in the iwt) lakys. 

Whether lakes with two outflows exist or not, it is difflcult to 
avoid feeling that Colonel Greenwood was warranted in his 
former incredulity upon the subject. W. StaNLKV Jkvonh 


Trees Pierced by other Trees 

Under this heading your correspondents discuss two distinct 
questions as if they were the same, namely the piercing of the 
stem of a tree by the head of another, as supposed by Mr. 
Murphy, and the growth of the root of a plant in or on another 
tree. Nothing can be more common than this last. Wherever 
soil aggregates the roots of seeds will grow as a maUer of course. 
More than this, trees will strike roots into soil collccletl in their 
own forks, as I can show here, or down tlie rotten wood of their 
own trunks, A remarkable case of this may be seen in a yew 
tree in West Tisted churchyard near here. But nothing can be 
more opposite than the growth of the root ancl that of the head. 
The root grows to darkness; the head to the light. 

Alresford, May 11 Gkorgk Greenwood 

[This correspondence must now end,—El>.] 


The supposed Antipathy of Spiders to Chesnut Wood 

Some years back, while walking in the cloisters of New 
College, I remember a resident Fellow (since deceased) telling 
me that spiders were never known to occur in the woodwork of 
the roof, and attributing their absence to the chesnut timber, of 
which it was framed. 

It has been asserted that this wood, which was formerly sup¬ 
posed to be that of the chesnut, really belongs to smt* 

/(‘//ora, but I do not know if <h;i,t is still held to be Ihc case. 

The roof of Westminster Hall was at one lime considered to 
have been consliuctcd of chesnut; has any such slory licen 
heard of in connection with it? R. A. 1 ’EY or 

13 Bury‘Street, S.W. 


AN EXPIUUMENTAL OBSERVATION ON 
HAY FEVEIV'^' 

“ accompanying brief but most intereslitip; paper 

was received a day or two ago. Believing tliat it 
may bring relief to those w 4 o during the coming warm 
weather maybe attacked with hay fever, Prof. Tyndall 
forwards it, with his compliments, to the editor of 
Nature.” 

From what I have observed (says Prof. Binz) of recent 
English publications on the subject of hay fever, I am led to 
suppose that English authorities are inaccurately ac¬ 
quainted with the discovery of Prof. Helmholtz, as far 
back as 1868, of the existence of uncommon U>w orga- 
nisms in the nasal secretions in this conipliunl, and of the 
possibility of arresting their action by tlic local erntdoy- 
ment of quinine. I therefore purpose to republish the 
letter in which he originally announced these facts to 
myself, and to add some further observations on this 
topic. The letter is as foUowsf 

I have suffered, as well as I can remember, since the 
year 1847, from the peculiar catarrh called by the English, 
^*hay feyer,^ the speciality of which consists in its attacTdng 
Its victims regularly in the hay season (myself between 
May 20 and the end of June), that it ceases in the cooler 
weather, but on the other hand quickly reaches a great 
inteiisity if the patients expose themselves to heat and 
sunshine. An extraordinarily violent sneezing then sets 

* By Prof. Binz, of Bo»n, 
t Cf. Virchow's Ardnv, vol xlvi. p. 100, 
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in, and a strongly corrosive thin discharge, with which 
much epithelium is thrown off. This increases, after a 
few hours, to a painful inllamniation of the mucous mem¬ 
brane and of the outside of the nose, and excites fever 
with severe headache and great depression, if the patient 
cannot withdraw lumsclf from the heat and the sunshine. 
In a cool room, however, these symptoms vanish as 
quickly as they come on, and there then only remains for 
a few days a lessened discharge and soreness, as if caused 
by the loss of epithelium. I I'emark, by the way, that in 
all my other years I had very little tendency to catarrh or 
catching cold, while the hay fever has never failed during 
the twenty-one years of which I have spoken, and has 
never attacked me earlier or later in the year than the 
times named. The condition is extremely troublesome, 
and increases, if one is obliged to be much exposed to the 
suD, to an excessively sevci'c malady. 

The curious dependence of the disease on the season 
of the year suggested to me the thought that organisms 
might be the origin of the mischief. In examining the 
secretions I regularly found, in the last five years, certain 
vibrio-like bodies in it, which other times I could not 
observe in my nasal secretion. . . . They are very small, 
and can only be recognised with the immersion-lens of a 
very good Hartnack’s microscope. It is characteristic of 
the common isolated single joints that they contain four 
nuclei in a row, of which two pairs arc more closely 
united. The length of the joints is 0*004 millimetre. 
Upon the warm objective-stage they move with moderate 
activity, partly in mere vibration, partly shooting back¬ 
wards and forwards in the direction of their long axis ; in 
lower temperatures they are very inactive. Occasionally 
one finds them arranged in rows upon each other, or in 
branching series. Observed some days in the moist 
chamber, they vegetated again, and appeared somewhat 
larger and more conspicuous than wnmediately after their 
excretion. It is to be noted that only that kind oF secre¬ 
tion contains them which is expelled by violent sneezings; 
that which drops slowly does not contain any. They 
stick tenaciously enough in the lower cavities and recesses 
of the nose. 

“ When I saw your first notice respecting the poisonous 
action of quinine upon infusoria, I determined at once to 
make an experixnent with that substance, thinking that 
these vibrioiric bodies, even if they did not cause the 
whole illness, still could render it much more unpleasant 
through their movements and the decompositions caused 
by them. For that reason I made a neutral solution of 
sulphate of quinine, which did not contain much of the 
salt (rSoo), but still was effective enough, and caused 
moderate irritation on the mucous membrane of the nose. 
I then lay fiat on my back, keeping my head very low, 
and poured with a pipette about four cubic centimetres 
into both nostrils' Then I turned my head about in 
order to let the liquid flow in all directions. 

“ The desired effect was obtained immediately, and 
remained for some hours ; I could expose myself to the 
sun without fits of sneezing and the other disagreeable 
symptoms coming on. It was sufficient to repeat the 
treatment three times a day, even under the most un¬ 
favourable circumstances, in order to keep myself quite 
free.* There were then no such vibrios in the secretion. 
If I only go out in the evening, it suffices to inject the 
quinine once a day, just before going. After continuing 
this treatment for some days the symptoms disappear com¬ 
pletely, but if I leave off they return till towards the end 
of June. 

“ My first experiments with quinine date from the sum¬ 
mer of 1867 ; this year (1868) I began at once as soon as 
the first traces of tlxe illness appeared, and X have thus 
been able to stop its development completely, 

* There is no foundation for the objection that syringing the nose could 
not cure the asthma ’which accomijanies hay fever ; for this asthma is only 
the reflex effect arising from the irritation of the nose.—‘i?. 


“ I have hesitated as yet in publishing the matter, be¬ 
cause I have found no other patient * on whom I could 
ti-y the experiment There is, it seems to me, no doubt 
considering the extraordinary regularity in the recurrence 
and course of the illness, that quinine had here a most 
quick and decided effect. A.nd this again makes my 
hypothesis very probable, that the vibrios, even if being 
no specific form but a very frequent one, are at least the 
cause of tlxe I'apid increase of the symptoms in warm 
air, as heat excites them to lively action.” 

I should be very glad if the above lines would induce 
medical men in England—the haunt of hay fever— to test 
the observation of Helxnholtz. To most patients the ap¬ 
plication with the pipette may be too difficult or impos¬ 
sible ; I have thcrcfoi'e already suggested the use of 
Weber’s very simple but effective nose-douche. Also it 
will be advisable to apply the solution of quinine te^id. 
It can, further, not be repeated often enough that quinine 
is frequently adulterated, especially with cinchonia, the 
action of which is much less to be depended upon. 

Dr. Frickhofer, of Schwalbach, has communicated to 
me a second case in which hay fever was cui*ed by local 
application of quinine (Cf. Vii*chow’s Archiv (1870), 
vol. li. p. 176). Prof. Busch, of Bonn, authorises me to 
say that he succeeded in two cases of catarrhus mstivus ” 
by the saxne method : a third patient was obliged to ab¬ 
stain from the use of quinine, as it produced an unbeai-- 
able irritation of the sensible nerves of the nose. In the 
autumn of 1872 Flelmholtz told me that his fever was 
quite cured, and that in the meantime two other patients 
had, by his advice, tried this method, and with the same 
success. 


IBE COMIJVG TRANSIT OF VENUS f 
IV. 

T T has already been pointed out how unsatisfactory in 
^ some respects were the results of the obsei'vations 
made in 1761. Those of the year 1769 were mox'e suc¬ 
cessful, but the discrepancies of different observers still 
threw a doubt on the result. After Encke had discussed 
with all possible cax*e the observations made upon these 
two occasions,! doubts were still raised as to the correct¬ 
ness of the value thus found for the solar parallax. The 
reasons of these doubts were manifold. In the first place 
in order to get any value whatever of the solar parallax, 
Encke had been forced to assume that enormous eiTors 
had been cominitted by some of the observers; and 
again, all the other methods of which we have spoken 
were found to give a tolerably accordant value of the solar 
parallax, but values that differed considerably from 
Encke’s determination. 

It was with no small satisfaction then, that astronomers 
leai-nt that M. Powalky in 1864 had deduced a sensibly 
greater value for the solar parallax, by using more accurate 
values for the longitudes of the places of observation. 

But Mr. C. J. Stone, now her Majesty’s astronomer 
at the Cape of Good Hope, has lately re-discussed these 
observations. § He finds that when the remarks of the 
obsei'vers are rightly interpreted, all the observations 
agree without any extravagant en*ors of observations ; 
and moreover, the value of the solar parallax thus de¬ 
duced agrees with the values found by other means. 
Mr. Stone deserves the thanks of the scientific world for 
having convinced them that this method, which at one 
time was falling into^disrepute, may really be rendered 
very trustworthy. 

The result of Encke’s determination was that the mean 

Helmholtz, no’W' Professor of Physics nt the Uxiiv'ersiQr of Beriin, is 
although M.D., no medical practitioner.—i?. , , , 

• t Continued from p. 14. 
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distance of the sun from the earth is about 95 millions 
of miles. It now appears that the true distance is some¬ 
where about 9i-| millions of miles. The annexed table 
gives the values of the sun’s parallax and distance as 
determined by different methods. 


Method. 

Parallax. 

Dist. ofsun in miles. 

Computer. 

Transit of Venus * . . 

8-"91 

QT,ti80,000 

Stone 

Opposition of Mars f . 

8 '"943 

91,240,000 

Stone 

Lunar Theory J . 

8-"916 

91,520,000 

Hansen 

Lunar Theory §. . . 

8-"850 

92,200,000 

Stone 

Planetary Theory |(. . 

8 ’"839 

92,110,000 

Leverrier 

Jupiter’s Satellites and ) 
velocity of light IF . \ 

8-"86 

92,100,000 

Foucault 

Constant of Aberration ) 
and velocity of light ] 

j 

8-"86 

92,100,000 

Cornu 


The uncertainty of observation which Mr. Stone aimed 
at clearing away is one of a very curious optical character. 
It is found that Venus at the time when she has almost 
completely entered within the sun’s disc does not retain 
her round aspect, but becomes pear-shaped, or at least 
connected with the sun’s limb by a black drop ” or 
‘Migament.” This ligament sometimes appears simply 
as a fine black thread connecting the planet with the limb 
of the sun. One observer in 1769 saw a number of black 
cones shooting out to the sun’s edge in a fluctuating 
manner. 

Many of these phenomena were doubtless due to bad 
definition of the telescope employed, or to the instability 
of its mounting. But the existence of a black drop” 
even under the most favourable circumstances cannot be 
doubted ; it was well observed in the case of a transit of 
Mercury that occurred in rcS68.ff If the planet be entering 
upon the solar disc, the first phase occurs when the edges 
of the sun and planet seem to be in contact. The second 
phase occurs at the instant when the “ black drop ” breaks 
off and a flood of light sweeps in between the planet and 
the sun. This occurs very suddenly, and has been sup¬ 
posed to indicate the true time of actual contact. 

By referring to the Philosophical Transactions of 1769- 
70, a large number of descriptions of the phenomenon 
may be read. Some of the appearances are shown in 
Fig. 14, they are copied from the originals by Bevis, 
Hirst, Bay ley, and Mayer, respectively—Prof. Grant states 
that the last one hears a resemblance to the appearance 
of Mercury as seen during its transit in 1868 from the 
Glasgow Observatory, the sun being near the horizon. 

In the case of that transit of Mercury, studied by six 
experienced observers at Greenwich Observatory, two 
curious facts appear. Firstly, the times of contact as 
determined by different observers vary to the extent of 
I3-|- seconds. And secondly, the shape of the planet 
varied considerably with different observers. 

Mr. Stone having noticed a confusion in the language 
of the astronomers of the last century as to which of the 
two phases was observed, carefully re-studied their words; 
and by supposing the two phases to be separated by a 
constant interval of time, he utilised both kinds of obser¬ 
vation. This constant interval of time was deduced from 
all the observations, and found to be about 17 seconds. 
In this manner he arrived at the more accurate value of 
the sun’s- parallax. 

It has been asserted that astronomers claim undue 
credit for the accuracy of their measurements, since 
Encke made an error of three or four millions of miles 
in the calculation of the sun’s distance. This is not so. 
A chemist may be able to weigh many substances with 

, ^ Monthly Notices, xxvHi., srsj. t Jfrid, xxiii, 183, 
t IMd. xxiv., 8. § Jhid. xxvii., 271. 

II Re^dm, July 22 , 1872 . IF Ifi/d. iB 6 z, p. 502 . 

Tbid, 1873 . p. 341 . tt Monthly Notices, xxix,, p 17 , &c. 


an error of t per cent, or less; but if the substance to be 
weighed be only j of a milligramme, he might have 
a larger percentage error. When we consider how ex¬ 
tremely small an angle the solar parallax is, it is asto¬ 
nishing to find so great a concordance between the results 
of different methods. 

As to the cause of the phenomenon of the black drop,” 
Lalande ascribed it to irradiation. Irradiation is that 
curious phenomenon in virtue of which a stax', or aiiy 
bright object, appears larger than it really is. If a thin 
platinum wire be intensely heated by the passage of an 
electric current, it seems, to a person distant about fifty 
feet, to be as thick as a pencil. In this way the sun’s 
diameter seems to be increased. The sun’s light also 
encroaches upon the disc of the planet and makes it seem 
to be smaller than it really is. But when Venus and the 
sun have their edges almost in contact, as shown by the 
dotted line in Fig. 15, then there is no light at that point 
which can encroach ; hence we sec at this point the 

black drop ” to which allusion has been made. 

Father Hell, one of the observers in 1769, ascribed the 
phenomenon of the “ black drop ” to the sensible size 
which an illuminated surface must have before it can be 
visible. There is probably some truth in each of these 
suppositions. 

As to the cause of irradiation, it is difficult to speak 
with certainty. It is probably caused in part by the 
telescope and in part by the eye. Great confusion has 
been introduced by persons neglecting to separate two 
perfectly distinct plxenomena. True^ irradiation is only 
observed with a powerful light. With less illumination 
similar results may be seen, but they arc of a. different 
nature, and arc produced between the formation of an 
image on the retina and its reception by the brain. In 
accordance with the customary nomenclature, this error 
of vision may be called the mental aberraiion of the eye. 
It is a perfectly definite phenomenon capable of accurate 
investigation, and M. Plateau has made measurements of 
the mental aberration of his own and his friends’ cyes.'^' 
True irradiation may be caused either wholly or in 
part, by the spherical aberration or the chromatic aber¬ 
ration of the eye, or by diffraction, or by a spreading of 
the excitement of the nerves of the I'etiiia, which gives 
rise to the sensation of vision over a sensible space. In 
a telescope it is probably chielly due to difiraction. 

The success or failure of all observations of contact in 
the coming transit will to a great extent depend upon onr 
knowledge of the nature ot this appearance. For this 
reason numerous experiments have been made with the 
object of gaining information upon the question. The 
Russians, Germans, Ameiicans, and English have all 
mounted artificial transits of Vexxiis for the practice 
of observers. The arrangement adopted by the As¬ 
tronomer Royal consists essentially of a metal disc 
with two arcs of circles drawn upon it to repi'csent 
the sun’s edge with the metal between them cut away. 
Behind these thei“e passes a glass plate with a circle of 
metal to i*epresent Venus let into it flush with its surface. 
The glass plate is moved by clock-work so that the 
different phenomena arc observed in succession exactly 
as they will be seen in the true transit. As the artificial 
planet passes in succession the two arcs representing the 
sun’s edge, the phenomena of ingress and egress are succes¬ 
sively observed. Before contact takes place, the sun has 
two cusps at the point of contact where Venus is touching 
the edge of the sun. The distance between the points 
of these cusps rapidly diminishes, the space between 
them being intensely black. They suddenly meet. But 
between the planet and the sun’s edge a light shade is 
still seen which lasts several seconds before the planet 
appears completely detached. If instead of watching the 
meeting of the cusps, the part between them be studied, 
a sudden diminution of intensity of the blackness is seen 

* Nouv. Mem, de I’Acatl, Koyal d'e Bmpcellcs, t. xi. p. y, 'Ssc. 
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about a second before the meeting of the cusps* The 
diminution of brightness is very sudden, and this is the 
phenomenon to be chiefly attended to in the actual obser¬ 
vation, It occurs almost exactly at the moment of true con¬ 
tact, though the black drop ” does not disappear until 
some seconds later. It is of the utmost importance that the 
nature of these different phenomena should be carefully 
studied by all the observers. And at the present time 
experiments are being made with a view of determining 
the personal equation of each of the observers on the 
British expeditions. 

But the actual observation will be rendered more diffi¬ 
cult for various reasons. Firstly, the enormous extent of 
atmosphere which the rays of light must penetrate before 
reaching the telescope will destroy the definition to a 
large extent. Secondly, the existence of an atmosphere 
around the planet Venus may materially affect the nature 
of the phenomenon. 

In any case there is little doubt that as many of the 
observers as possible of all countries should describe, as 
accurately as can be done, the exact appearances which 
are noticed at successive stages of the ingress and egress 
respectively. Comparisons being also made between 
different observers and between different telescopes, it 
will be possible to reduce the observation of any phase 
which may chance to be caught in the actual observation 
to the true time of contact. From observations with the 
Model Transit of Venus made at Greenwich, the follow¬ 
ing facts appear :— 

1. It requires considerable experience for an observer 
to appreciate all the definite changes of appearance which 
occur. 

2. When two observers describe a particular phase 
which they see, and determine to observe this phase to¬ 
gether, the times recorded by each ate generally accordant 
within, a fraction of second. 

3: The successive phases of an Mgress or egress ap¬ 
pear to follow each other sometimes rapidly, at other 
times gradually ; so that in some cases all the phenomena 
are observed within three seconds, on other occasions the 
same series of phases is completed in ten seconds. 

4. The time at which any particular phase is observed 
varies very slightly with the aperture of the telescope. 
When a telescope of good definition is employed, the 
time of any phase at ingress is earlier than with an in¬ 
strument of less perfect definition. 

In the case of the observations of last century, it is easy 
to see how observers quite unprepared by previous ob¬ 
servations as to the nature of the appearances they were 
about to witness were sometimes inconsistent with each 
other. ^ In fact, without preliminary practice, and with bad 
definition, observers might vary even with a Model 
Transit of Venus by as much as 15 seconds. But, 
knowing what they are to observe, they would differ 
under no circumstances by more than about 2 seconds. 
Hence it is probable that in the actual transit, if the de¬ 
finition be good, the observation may be accurate to 
within one second; but if the circumstances be not very 
favourable, they may differ to an extent of fully three 
seconds, even after considerable practice with the model. 
These estimates serve to give us some idea of the accu¬ 
racy with which we may hope to have the observations 
made ; and it is probable, from the care which has been 
taken to multiply the number of observers at each station, 
that each pair of observations of contact will give us a 
determination of the parallax of the sun true to about 
per cent. 

In the observations of contact, however, a great deal 
depends upon the experience of the observer; and it is 
fortunate that the idea originally thrown out by M. 
Janssen, and the mechanical execution of which has since 
been so ably carried out, will indelibly record the pro¬ 
gress of the phenomenon and serve as a check to the 
observers. 


By the aid of this method photographs of particular 
sun-spols have already been taken with great success at 
intervals of one second during one minute of time. Each 
of these sixty photographs is perfect in itself, and would 
admit of very perfect measurements. Hence there is 
every reason to l^clicve that in this manner an indepen¬ 
dent and very valuable observation of the true time of 
contact will be made at each stationwhere a photo-helio- 
graph is situated. 

The observations’ by means of photography during the 
progress of the transit have few difficulties to contend 
with. Their value will be largely increased by the fact 
that the actual measurements will be made afterwards 
when the observer cannot be carried away by the excite¬ 
ment of the moment. But even in this class of observa¬ 
tion there are difficulties which must be carefully con¬ 
sidered. It is found that if a sensitised plate be over¬ 
exposed, the image of the sun is considerably enlarged. 
This is due to photographic irradiation. It has been 
found by Lord Lindsay and Mr. A. C. Ran yard to be 
mainly due to the reflection of light from the back of the 
glass plate.* It can be almost entirely avoided by wet¬ 
ting the back of the plate, and placing black paper against 
it. There will still be pi'obably a slight enlargement of the 
suffis diameter. This will not affect the relative positions 
of the centres of the sun and Venus ; but it will render it 
extremely difficult to determine the unit of measure¬ 
ment. 

There arc two ways of applying the photographic 
method. The first is the same as the heliometric method. 
For this purpose it is necessary to have one station in the 
north and another in the south. By the other method 
we do not determine the least distance between the sun 
and planet, but the actual position of the planet at each 
observation. In other words, we determine the distance of 
Veiius^s centre from the sun’s centre, and also the angular 
distance measured from the north point of the sun. To 
do this we must have in the focus of the photo-heliograph 
a fine thread to indicate the direction of the meridian in 
the photograph ; or in the American method we must 
have a thread suspended vertically which shall indicate 
the vertical direction in the solar photograph, llie 
arrangements of the American method, as set up by Lord 
Lindsayat Dunn Edit, ai'C shown in Fig. 16. The sidcrostat, 
lens, and hut, are all shown in position. 

The value of the different methods has been well dis¬ 
cussed by Dc la Rue,t Tennant,:j: and Proctor.§ The 
method which takes into account the actna/ position of the 
planet on the sun is the more accurate, but it recpiires that the 
fiducial lines, or lines of reference, shall be exactly repre¬ 
sented in the photographs. Mr. De la Rue says that this 
can be done to within one minute of space. 

Besides photographic irradiation, however, there is a 
very important difficulty which enters into both the pho¬ 
tographic and heliometric methods. This is due to the 
refraction of our atmosphere- Everyone knows the dis¬ 
torted forms which the sun assumes at the time of sunset. 
In our own climate these appearances are seldom seen 
on account of clouds and the haziness of the atmosphere. 
But even from a high mountain, or from any position which 
allows the form of the sun to be accurately seen up to 
the time of sunset, its shape may be noticed to be either 
square, elliptical, or pear-shaped, according to the cir¬ 
cumstances of the atmosphere. Now at the most favour¬ 
able points of observation the sun will be comparatively 
near to the horizon. Consequently its form will vary with 
the temperature of the air and with atmospheric disturb¬ 
ances. With our feeble knowledge of the laws Of refrac¬ 
tion it will be a matter of some difficulty to determine 
with accuracy the distance at different times between the 
centres of the sun and Venus. 

* Monthly Notices of the K. AS. 1:872, p. 313- 
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The same remarks apply to the heliometric method. 
But with stations chosen, where the sun is not too low, wc 















angles consists in tliis, that by it we can measure angles 
as large as the sitn^s diameter* It is expected by obser¬ 
vers with this method that an observation will be made 
each time with an accuracy comparable with that of an 
observation of the time of contact. In this case the 
heliometric method will give valuable results. For the 





Fic. 14.—-The “ black drop” as observed in 1769, 

may expect accurate results. The value of a heliometer 
over other instruments designed for measuring small 


same reasons observations made by means of a double** 
image micrometer of the distance between the limbs of 
the sun and Venus near the time of contact will be as 
accui'ate as an observation of the contact itself. 

The last difficulty which we shall mention in connec¬ 
tion with this kind of observation is due to atmospheric 
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Fig. 16,—Lord Lindsay’s Ph jtograpbic Arrangements as set up at Dunn Echt. 


conditions as affecting the apparent time of contact With 
regard to the British expedition, great care has been 
taken to choose stations where the weather can be de¬ 
pended upon. But in cases where the method of dura¬ 
tion is applied, the observations will he useless if there be 
not a very clear atmosphere both at ingress and at egress. 


De listens method, on the other baud, requires a perfect 
observation only at the time of one of these phases. 
Hence the nations which have adopted this method are 
less likely to be disappointed than others. 

, . George Forbes 

(To Oi conimued,) 
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LARVAE. OF MEMBRACIS SERVING AS 
MILK-CATTLE TO A BRAZILIAN SPECIES 
OF BEE 


M y letter in NATURE, vol. viii. p. 20r, was in¬ 
complete so far as the names of the Brazilian 
insects alluded to are concerned, but I am now enabled 
accurately to name both the supposed milk-cow and the 
supposed milker. With regard to the former, Mr. Rogen- 
hofer, of Vienna, has had the kindness to compare my 
specimens of Membracis with the collection in the museum 
of that metropolis, and informs me that my Membracis 
belongs to the genus Potnia of Stiil {Umbonia of Fair- 



Eig 1.—Cacafogo, worlcer (side view). 

maire), the species most probably being indicator Fairm. 
As to the Trigona species referred to in the above letter, 
I have in the meantime received numerous good speci¬ 
mens, not only a number of workers, but also some males, 
and eVeh one queen. Mr. Fi'edenck Smith has been good 
enough to compare my specimens with the collection in 
the British Museum, and has found that they belong 
to an undescribed species. Having worked through 
the literature on Trigona and Mclipona as completely as 
possible, and after perusing the descriptions of about one 
hundred species, not having found a single one of which 
all three kinds of individuals arc known, I think it will 



Fic, 2.—Cacafogo, male. 


be welcome to the readers of this journal who are in¬ 
terested in entomology, if I do not I'cstrict myself to 
merely mentioning the name and diagnostics of my new 
Trigona species, but give a description of its workers, male 
and queen, adding a brief account of its peculiar habits 
and economy from my brother’s (Fritz Muller) observa- 
tiors. 

Trigona caga/ogo"^ 

Length of the workers and males 5 —sh queen 

■6—7 mm. Males and workers are almost alike in size, 
colour, and outline of the body, and are distinguished from 

* I call tbe species Cagafog-o, using tlic vernacular name for the specii^ 

rT\A_ 


most other species of the same genus by the breadth of their 
head and the narrowness of their abdomen, which, in the 
workers, scarcely exceeds half the breadth of the head. 
In the males the abdomen is equally slender, but the 
head somewhat less broad ; in the queen the head is of 
the same size and form as in the workers, but the abdo¬ 
men is so much dilated as to reach one and a half times 
the breadth of the head. 

The head, tegiilac, scutellum, and abdomen, in all three 
kinds of individuals, are ferruginous, smooth and 
shining, the posterior margins of the vertex, of the scu¬ 
tellum and of the last segments of the abdomen have a 



black pubescence; the rest of the thorax, together with 
the legs, is black with black pubescence; the antennie 
black, the greatest part or the whole (cJ) of the scape 
rufo-piceous, the; flagehum fuscous beneath. The wings 
by far exceed the kbdomen j the basal portion and 
radical cell of the anterior wings dark fuscous; their 
apical portion and the posterior wings subhyaline ; the 
stronger nervures brown, the feeblest ones pale ferruginous; 
no cubital cell at all. The mandibles with two teeth at their 
apex. The tibiic triangular, their outside pubescent from 
the base to the middle, towards the apex slightly exca- 



Fxg- 4.—Cacafogo, queen (from Ijer.eath). 


vated, smooth, shining, and naked. The whole body 
destitute of feather-like hairs. The unguiculas of the 
males are, in this as in other Trigona and Melipona 
species, two-cleft; whilst those of the workers and females 
are simple. The queen, besides her larger size and the 
much dilated abdomen, diifers from the workers by the 
colour of the head being somewhat paler, the antennae 
longer, the thorax stionger, its anterior and lateral 
margins and two longitudinal streaks rufoTuscous, the 
anterior wings provided with a completely closed cubital 
cell, the legs larger and more robust, especially the 
anterior and middle tibiae much thicker, outside of 
the posterior fibi# slightly convex and pubescent nearly 
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as far as the apex, the apex of the posterior bordered 
■with partly feather-like hairs.* 

The nests of T. ca^^cifoga^ like those of many other 
species, are built in hollo w trees. One of two nests which 
my brother had the opportujiity of observing was found 
in a tree cut down a long time before ; but its combs, 
lying in confusion, probably in consequence of the direc¬ 
tion of the trunk having been altered by felling the tree, 
showed that the nest had probably been built before 
the tree was felled. In this nest, the inhabitants of which 
partly perished by having been plastered over with the 
honey which flowed from the damaged honey-pots during 
the transport, partly, as is to be supposed, hew away after¬ 
wards ; besides a great number of workers and a small 
number of males, only a single queen was found, viz. that 
illustrated in Figs. 3 and 4. The honey-pots, of the size 
of large hazel-nuts, were closely aggregated together. 
The honey was of a very viscous consistence, partly 
as clear as water, partly lighter or darker yellow ; its 
flavour appeared to my brother insipid, pituitous, and 
somewhat disagreeable (the latter perhaps, as he supposes 
himself, because he was conscious of the cagafogos feeding 
upon carrion). The brood-combs, as with other Trigonas, 
were simple layers of hexagonal upright cells. The wax, 
of which both the honey-pots and the brood-combs were 
built, was nearly of a pure white colour, but it was mixed 
with such an enormous quantity of heterogeneous ingre¬ 
dients (perhaps 90 per cent.) that the building appeared 
of a dirty brown or blackish colour. 

Another nest, found by my brother in a trunk of Canella 
jbhnenta^ about five meters above the ground, was brought 
safety home after cutting down the tree ; but a week after¬ 
wards all the inhabitants had flown away. 

The most striking feature in the natural history of this 
stingless bee is its fondness for oily matters, and its 
singular means of defence, connected with a great irrita¬ 
bility. As I have already stated (vol. viii. p, 201) it feeds 
upon carrion; and is also fond of old stinking cheese. 
When visiting fewers, it seems to also guided by its 
particular taste ; it visits in swarms the flowers of a bean 
with glandular calyx; also a white-flowered Abutilon 
and Szeyas angulata^ the flowers of which are glandular 
and secrete an oil. It was also observed fertilising the 
flowers of Asclepias curassavica, milking the larvm of 
Membracis, repeatedly sucking the juice flowing out of 
trees, and devouring the sugar spread to be dried. Its 
singular means of defence are indicated by the vernacular 
name Cagafogo (spit-fire), for although stingless, like all 
other Trigonas and Meliponas, it possesses a very intense 
venom, which causes a most lively irritation in the skin. 
Whilst the defenceless species are for the most part very 
peaceable, the Cagafogos, on the contrary, are so irritable 
that the observation of their nests proves impossible, 
unless cold weather or strong breezes from the land keep 
them quiet. 

Lippstadt Hermann Muller 


THE MAMMALS OF MO UP IN 

is Moupin?” our readers will say, when 
^ ^ they see the heading of this article. To this it 
may be replied that, if not already well known to zoolo¬ 
gists, Moupin bids fair to become so very quickly, as it 
possesses one of the most strange and interesting faunas 
which have become known to us of late years. Moupin 
is the name of one of the small independent principalities 
lying on the extreme west of the great Chinese province 
of Setchuan. It does not appear to be marked on any 
of our charts, but if our readers will turn to the map of 
China and find Chxng-tou, the capital of Setchuan, they 
will see still farther to the west a range of mountains de¬ 


signated the ‘‘Yungling Mountains,” which separate 
China proper from Thibet. Amongst these the district 
called Moupin is situated. 

The first and only luiropean who has penetrated to this 
remote corner of the earth is the celebrated French tra¬ 
veller, Armand David, a missionary priest of the congre¬ 
gation of Lazarists, who has lor nniny years, by permission 
of his superiors, devoted himself to the exploration of the 
Chinese llora and fauna. Pbre David left his mission 
in Pekin in May 1868, and travelled by the Yangze-kiang 
—the great high road into the interior of China—to Chong- 
kin. Hence he proceeded by land, leaving his baggage to 
follow by water, and after twelve days’ journey reached 
Chong-tong, the capital of the great province of Setchuan, 
where there is a large Catholic mission, presided over by 
an Apostolic vicar. Hence to Moupin was eight days’ 
journey farther westward, during the latter portion of 
which a mountain range nearly 10,000 ft. high was tra¬ 
versed. Phre David’s ordinary residence^ in Moupin 
was in one of the high valleys at an elevation of about 
7,000 ft. above the sea-level, above which rose one of 
the principal mountains of the district to the height of 
15,000 ft. Up to about 10,000 ft. dense woods of pines and 
cedars varied with rhododendrons, laurels, and magnolias 
prevail. During a ten months’ residence in this locality, 
Pbre David formed extensive collections in every 
branch of Natural History, which were transmitted to 
the museum of the Jardin des Plantes at Paris. In a 
report ^ addressed to the professors'of that establishment, 
which has been lately published in the 7th volume of the 
« Nouvelles Archives,” Pbre David has given a complete 
list of the mammals of his collection, which embraces no 
less than no species. The novelties are shortly described 
by M. Alphonse Milne-Edwards, one of the naturalists of 
the Jardin des PJantes, who,however, is now giving a 
much more complete account of them in a large work on 
which he is engaged, entitled “ Rdcliorches sui* I’histoire 
naturelle des mammifbrcs ” The followin|^ are some of 
Phre David’s most remarkable discoveries in Moupin in 
the class of Mammals. 

Under the name FhimJ)ithecus roxTilaiue is described 
a very singular new form of monkey, clothed with dense 
hair, and with aturncd'Up nose, which inhaliits Ibe highest 
forests adjoining the snow. A second monkey from the 
same mountains is described as Macacus tIuNfaniis; and 
a third was ascertained to exist in the rocks of tlie more 
eastern part of the district, but was, unfortunately, not 
obtained. 

Amongst the Insectivora, Pere David’s discoveries are 
also remarkable. Besides several species of shrew, of 
the known^ genera Sorex and Orocidiira^ a new form, 
allied to Diplomesoaon, was discovered, which M. Milne- 
Edwards names Amurosonx squamipes. Still more 
curious is an entirely new aquatic form, allied to Mygalc^ 
which M, Milne-Edwards names Nectogak dcghis. The 
moles are also represented in Moupin by two entirely 
new genera, Uropsihts and Scapknyx^ besides a new 
species of true Talpa. 

The rodents of Moupin embrace several new species of 
Miis,Rhtz:om'yS) Siplincus\ and Lagomys, licsides squirrels 
of different genera : examples of thirty-six species in all 
were obtained. The carnivores also furnished some im¬ 
portant novelties, three new polecats {Pukrlus), two new 
species of the badger-like form Arctonyx, and a new cat 
(Felis), But in this group the most industrious discovery 
was that of the MLliirns ful^cns —hitherto regarded as a 
type peculiar for the higher Himalayas, and of its allied 
but larger brother jEhiropus 'mclanolencitS‘-—<xnQ. of the 
most wonderful of recent additions to the class of 
mammals. These two genera constitute a special femily 
of carnivores, representing, in the Pahearctic region, the 


* A more full and detailed description of this and some ether new species 
will be given in a separate treatise on Trigona and Melipona, to he published 
by my brother and myself. 


, * addressd a MM. les Professeurs-Administrateurs du Museum 

naturelle par M. TAbbd Amaud David. Nouv. Arch, d Mus. 

vn. Bull. p. 7$. 
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Procyonidas of the New World. The jElurof}Hs is a 
large bear-like animal clad in snow-white fun It inhabits 
the highest forests, and is called by the Chinese hunters 
L Pae-shioung^^ or white bear ” Its food is said to be of 
f a vegetable character. 

Proceeding to the Ungulates, we find ' other very re¬ 
markable discoveries recorded. The singular form 
Budorcas^ hitherto only known from the Mishmec liills 
of Assam, a large antilopine-looking creature with a pair 
of in-curved horns, is also met with in Moupin. Three 
yxm Nemorhedi^ or goat-like antelopes, are also in the list. 
But perhaps the most interesting of all P6re David’s dis¬ 
coveries in this order of mammals is a new form be¬ 
longing to the family Cervidee^ which M. Milne-Edwards 
ihas termed Elaphodtis cephalophus. It is intermediate 
^between the muntjacks and the true deer, having the 
highly developed upper canines of the former, but pos¬ 
sessing a minute pair of horns about an inch in length, 
covered by a long tuft of frontal hairs as in the antelopes 
of the genus Cephalophus. 

Altogether, out of the i lo species of mammals obtained 
by P^re David in Moupin, no less than forty turned out to 
be new to Science, amongst which, as will be seen from 
what we have said above, were many of the most remark¬ 
able characters. There can be little question therefore, 
we think, that Moupin presents one of the most extra¬ 
ordinary faunas as regards its mammals that has become 
known to us for many years. It must be conceded that 
the land is difficult of access, and that perhaps no living 
European, except P^re David, clad in Chinese garments, 
and speaking the ordinary vernacular of the country, 
could have found his way there. It has been lately stated 
^in a scientific periodical that zoology is at a discount in 
France, and that their recent contributions to this science 
have been of the most meagre description. The splendid 
discoveries of P^e Davids ahd the works of Alphonse 
Milne-Edwards in which they are described, are of them¬ 
selves sufficient to refute such a baseless charge. 


TBE TRANSIT EXPEDITIONS TO RODRIGUEZ 
AND KERGUELENS LAND 

S OME four years ago (Nature, voL i. p. 5 - 7 )? we 
directed attention to the desirable opportunity, pre¬ 
sented by the Transit expeditions to several little-known 
spots in the Pacific, of sending out qualified Natural-His¬ 
tory observers to the same islands, in order to obtain a 
knowledge of their flora and fauna. The astronomical 
stations selected as being especially worthy of this kind of 
research were the Sandwich Islands, Kerguelen’s Land, 
and the Island of Rodriguez. This subject having been 
brought before the Council of the Royal Society last 
year, and thus to the notice of the Treasury, we are 
glad to be able to announce that, after certain little diffi¬ 
culties on account of the change of Government, the 
present ministry were induced to grant a sum of money 
sufficient to send out naturalists to two of these stations, 
and that arrangements are now being made for their 
speedy departure along with their asri'onomical brethren. 

Three naturalists will proceed to Rodriguez, the most 
remote and least known of the Mascarene group of 
islands. Dr. T. B, Baltour, son of the well-known Pro¬ 
fessor of Botany of the University of Edinburgh, will 
devote himself to an examination of the general geo¬ 
logical structure of this island, which presents features 
of the greatest interest, inasmuch as it forms one of the 
^few exceptions to the general rule that all oceanic islands 
of the deep sea are of volcanic origin. Dr. Balfour will 
also collect the plants of Rodriguez so as to increase our 
acquaintance with the flora of the island, which has 
hitherto, we believe, been scarcely touched, 

Mr, George Gulliver, of the University of Oxford, has 
undertaken the zoological department, Jtod will fom,^ 


complete a set cs as possible of the recent animals of the 
, island of every kind. The fauna of Rodriguez, as is 
1 well known, is excessively meagre, but it is very desirable 
that what little endemic life there is left on it should be 
investigated and collected at once, as being the relics of 
a very peculiar phase of life which is now passing away 
very rapidly. 

To Mr. Henry H. Slater, of the University of Cam¬ 
bridge, who has had good experience of cave-digging in 
the north of England, has been entrusted the task of 
the complete exploration of the limestone caverns of 
Rodriguez, which has been so ably commenced by Mr. 
Edward Newton, the Colonial Secretary of Mauritius, 
with successful results well known to the majority of our 
readers. We trust also that Mr. Edward Newton may 
himself be able to accompany the party to Rodriguez, in 
order to give them the benefit of his advice and assistance. 
If this can be arranged, thei'c I'cmains no doubt that 
the Rodriguez expedition will attain most*^ successful 
results. 

For the expedition to Kerguelen’s Land, the second 
IDoint to which it has been agreed tliat natural history in- 
vestigaton shall be directed, one naturalist has been con¬ 
sidered to be sufficient, regard being had to the well- 
known poverty of its flora and fauna, and to the fact that 
the Ch(dlcHgr expedition has paid, or will shortly pay, a 
visit to the island. For this post the Committee of the 
Royal Society has selected the Rev. A, E. Eaton, who 
has already distinguished himself by making excellent 
collections, both zoological and botanical, in Spitzbergen. 
Spitzbergen, as observed by Dr. Hooker, lies under some¬ 
what similar conditions as regards climate in the northern 
hemisphere, to Kei*guelen’s Land in the southern, and 
there can be no doubt that a naturalist who has worked 
well in the former will have gained experience likely to 
assist Mm in the latter locality. 

As regards the exact time of the departure of these two 
expeditions, we believe that nothing is yet finally settled; 
but it is probable that the naturalists will in each case de¬ 
part in company witli the astronomers, who are under 
orders to leave England in the course of the ensuing 
month. 


NOTES 

At a meeting of Convocation of the University of London 
held on Tuesday evening last, a motion *‘That in the opinion 
of Convocation it is desiralile that women should be permitted 
to take degrees in the University of London,” was carried by a 
majority of 83 against 65, The subject will, it is said, shortly 
be brought before the Senate, with whom originates all fresh 
legislation, Convocation having only a power of veto. 

At the same meeting a motion urging the Senate not to 
permit the practice of vivisection to be carried on in the physio¬ 
logical laboratory of the Brown Institution under any circum¬ 
stances except for medical or curative purposes, was lost by a 
majfirity of 59 against 16. 

We have, on more than one occasion, spoken of the disgrace¬ 
ful way in which the Natural History Collections belonging to 
the defunct East India Company have been treated. They have 
been boxed up ” several years and deposited in the cellars of 
the India Office, so that they cannot be got at even when access 
to a particular type-specimen is requisite to enable a naturalist 
to determine a Texata quastio. On the 5th inst. Sir John 
Lubbock endeavoured to ascertain from the Under^Secretary 
for India whether there is any prospect of the grievance being 
remedied, but did not succeed in getting much mtme than the 
cautious reply tliat the subject was “under consideration.” 
We believe, however, that there is really a negociation for the 
transfer of the whole of the collection to South Kensington, in 
accordance with the suggestion put forward in our article thi® 
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subject in Naturk, vol, vii. p, 457, and are glad to recognise 
lUat the present (Government show some symptoms of paying 
aUcution to the just claims of scientilic men. 

TitK Senate of tlic University of Cambridge last week con¬ 
ferred a great boon on students of Natural Science who intend 
going to the University, by deciding to accept the certificate of 
the Leaving Schools Examination in lieu of the Previous Exa¬ 
mination. The student who obtains this certificate, passing the j 
examination with distinction, will be able to enter uninterrupt¬ 
edly upon the pursuits of Natural Science as soon as he goes up 
to the University, and will therefore be able to attain greater 
proficiency than has hitherto been the case. The examination 
is, we believe, likely to be a very thorough one, but the par¬ 
ticulars can be obtained through the “Regulations of the Ox¬ 
ford and Cambridge Schools Examination Board,which maybe 
obtained for^a shilling at any bookseller’s. 

Trinity College, Cambridge, offers one or more foundation 
scholarships of the value of ioo 4 per annum. The examination 
will be open to all undergraduates of Cambridge who have passed 
the Previous Examination. Also an exhibition of the value of 
50/. per annum. This examination to be open to all persons 
urrder 20 who, have not commenced residence at the University. 
The examination will commence on March 30, 1875. Can¬ 
didates must send certificates of age and moral character to one 
of the Tutors of Trinity before March 13. 

The use of a lecture-room in the New Museums, Cambridge, 
has been granted to Dr. Carpenter for the purpose of giving a 
lecture on some of the results of the voyage of the ChaUm^cK 

The visit of the ChaUen^i^w loMcU)Ournc has been exceedingly 
pleasant. Free passes have been granted by the railway com¬ 
panies in the most liberal fashion, and excursions have been the 
order of the day. Letters will reach the Challmg&rhS. directed 
to Sydney, by the mails leaving London via Brindisi, May 15, 
tm San Francisco, June 3. They will find the ship at’ Somerset, 
Cape York, on August 16. Letters to Singapore should be sent 
via Southampton, June 18, and July 16 j via Brindisi, June 26, 
and July 24. 

The Council of the Society of Arts has fixed Wednesday, 
May 20, for a general meeting on the subject of Public Museums 
and Galleries. To it will be invited the Mayors of Corpora¬ 
tions, Chairmen of Art and Science Schools, and others inte¬ 
rested in the question. The object of the meeting will be to 
name a deputation to wait upon the Prime Minister, and urge 
upon him the importance of bringing all National Museums and 
Galleries under the authority of a Minister ot the Crown, with 
direct responsibility to Parliament; and also of causing all such 
museums to be made conducive to the advancement of education 
and technical instruction. The chair will be taken by the Right 
lion. Lord Hampton, at 12 o’clock. 

The annual meeting of the Iron and Steel Institute was held 
on the 6th, 7th, and Sth hist., under the presidency of Mr. J, Low- 
thian Bell, M. P. The president’s address as well as the papers 
read were almost entirely of a technical nature. The Bessemer 
medal founded by Mr. Bessemer since the last 'meeting of the 
Institute, was awarded to Mr. Lowthian Bell. According to the 
Report of the Council, the number of members was 644, showing 
an increase of 122 since the last annual meeting. In Friday’s 
sitting Mr. G. W. Maynard read a paper On the iron ores of the 
Lake Champlain region. The author gave a topographical and 
geographical des(iription of the district, and placed before the 
meeting a large amount of information respecting the minerals 
existing throughout the whole of the United States, 


We regret to learn the death of Dr. Meissner, the eminent 
botanist, which took place on the 2nd iiist. at Bale, in the 64th 
year of his age, “apres dc longues sounrances.” lie was a 
foreign member of the Linncan Society. ^ 

Mr. Edward Bartlett has been appointed Curator of the 
Maidstone Museum, which contains so many objects of interest 
collected by the late Mr. Julius Brenchloy in his numerous and ' 
extended travels. 

In reply to a question on Monday in the House of Commons ‘ 
Mr. Disraeli said that the claims of the late Dr, livingslone’ 
family “ will be considered by her Majesty’s Government, and, 
if they think they ought to he provided for, wc shall not hesitatel 
to ask the House to grant such a vote as they think would bJ 
proper under the circumstances.” The ways of “her Majesty’s* 
Government ” are mysterious. Chumah and Susi, Dr. Living¬ 
stone’s two faithful servants, are expected to arrive at Southampton 
in the next homeward-bound Indian mail steamer. 

The Rev. Charles New has just left England for the scene of 
his former labours in Eastern Africa. After investigating some 
of the less-known portions of the coast he purposes to press 
forward into the interior in the direction of the sources of the 
Nile. 

A sharp frost set in in many parts of France on May 4-6, and 
destroyed a quantity of young plants, especially in vineyards. 
The occurrence had been predicted by M. Sainte Claire-Deville, 
who is now in Algeria for the purpose of organising meteoro¬ 
logical observations in the remotest French desert stations. The 
disasters are serious, although they do not endanger the futur^ 
crops and vintage. Several agricultural papers propose to prO-’^ 
tcct young plants against cold spring nights by covering them 
with canvas or burning substances which produce much smoke^ \ 
in order to create artificial clouds over the fields. It remains to 
be seen with what success such schemes, which appear ratht 
rash, may be followed. 

We have received a few additional letters on the destraction 
of flowers by birds, which wc have forwarded to Mr. Darwin* 

At a meeting of the Alpine Chib on the 5th inst, Mr. W. S* 
Watts spoke of a proposed exploration of the Vatna Jdkull^ 
Iceland. An exploration devoted to this purpose would, llO 
observed, possess peculiar interest, .since the vast area known as 
the Vatna Jokull, situated on the south-eastern side of the 
island, is at present wholly unexplored. hlr. Watts visited. 
Vatna Jokull and spent some time upon it in 1S71, in company 
with his friend Mr. John Milne, F.G.S. So far as they could 
determine, Vatna Jokull, with its surrounding j dkulls, was an 
aggregation of volcanoes and glaciers, encompassed on all sides 
by a desert formed by the action of the sea, huge lava streams, 
and fragmentary ejectments and detritus brought down by the 
flooded rivers incidental to volcanic eruptions. The object of the 
proposed expedition is to cross and explore Vatna Jokull, to 
reach, if possible, the seat of present volcanic activity, and to 
determine the character and position of any other phenomena it 
might contain. In order to accomplish this it is essential that 
his party should not be less than six in number. Three gentlemen 
have already promised to accompany him, and he hopes that 
from the club, or others who might hear of his undertakings 
he may get. four more to join him. He proposes to start 
on May 31, and remain away about three months, and that 
should his party consist of eight the expenses would not exceed 
so/, per man. ^ 

A NEW drug from Brazil has appeared in France, uhder the 
name of Jaborandi. It consists of the leaves and small branchts^ 
of a shrub "growing in the interior of some of the northeJ^ 
provinces of Brazil, and from specimens which have come intn 
the hands of Prof. Baillon, it seems that the plant is the ■W’" 
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carpus pinnaius Lem., belonging to tlie Kutacem. It is stated 
that this drug has been used with great success in France, and 
that it is looked upon as an incomparable diaphoretic and 
sialogogue.” Dr. Gubler expresses himself in the belief that it 
^‘will be the first indisputable example of a diaphoretic truly 
worthy of the name; that is to say, a medicine having the 
power of provoking directly by an electric action the secretion ol 
perspiration.” 

In the same manner as the lichen dyes have been superseded 
by those derived from coal tar, so the demand for madder roots 
seems to be rapidly falling off, owing to the discovery of 
alazarine. In a report on the trade of Beyrout, it is stated that 
heavy losses have been incurred in the article, owing to its great 
fall in value in the English markets from the cause above stated; 
indeed it is said that so far as England is concerned, the 
trade in this article with Beyrout has almost, if not quite, 
ceased. Its cultivation, however, in this neighbourhood, has 
never been on a very extensive scale, being confined to a few 
outlying districts; it is, moreover, very exhaustive to the soil. 
Nevertheless, in the early part of the year 1872, 2,300 cwt, of 
the value of 5,728/. were shipped from Beyrout to English 
ports. 

We have just received the publications of the “ Bataviaasch 
gcnootschap van Ivunsten en Watenschappen” for 1873. 
the “Tijdschrift” is a short paper on Rotti, by Mr. Jackstein, 
a missionary in the island, followed by another paper by him on 
the Rotti words in use by the Malay-speaking people in the district 
of Koepang. Several papers are devoted to the accounts of the 
suppression of piracy, which has so long been a characteristic of 
the Malay race. Dr. Adolf Meijer has also communicated a 
paper On the Language spoken in Mendanoa, Solog, &c, 

PuioF. M. Gabb, of Rhiladelphia, who is atpresen^ 

engaged in an exhaustive geological exploration of Costa Rica, 
has lately made a very important discovery in reference to the 
sedimentary rock on the Atlantic slope of Costa Rica, namely, 
that even such portions as ai'e auriterou-; are not earlier than the 
Tertiary. Indeerl, in Pro!. Gabb’s opinion, they are of Miocene 
age, which is, of course, .strongly in contradiction of the hypo¬ 
thesis of Sir Roderick Murchison, that gold is of Silurian 
origin. 

The last part of the Transactions issued liy the Geological 
Society of Manchester contains a paper by Mr. S. Aitken, On the 
Discovery of the new Fish of the Genus Acrolepis Ag. in the 
millstone grit near Ilahden Bridge, yorkshire. There is also a 
paper On the Economic Value of Heat Fuels, by Mr. Plant. 

A CURIOUS phenomenon happened at Belfast recently while 
some men were sinking a well. A light having been let fall, a 
flash overspread the bottom of the well; and a pipe about 60 ft. 
long having been conveyed from the bottom of the well to the 
second storey of a building, the gas was ignited, and 
continued burning all day. The strata passed through 
in digging the well w^ere esturine, clay, gmvel, boulder 
clay, and New Red sandstone. The gas has been proved 
to be marsh gas (carburetted hydrogen) probably generated 
in the decomposed vegetable matter, which abounds in the 
low’cr stratum of the esturine clay, in which^wcrc also vast 
numbers of fossil shells. 

One of the most elaborate mineralogical papers that has 
appeared for some time in the United States, with the exception 
of Dr. Genih’s on corundum, is that by Prof. Josiah P. Cooke, 
jun., upon the vermiculites, and their crystallographic and 
chemical relations to the micas, together with a consideration of 
the variation of the optical angle in these minerals. This 
appears in the Proceedings of the American Academy of Arts 


and Sciences, and is to be considered as a very valuable contri¬ 
bution to the science of mineralogy. 

We have received a very interesting map of Victoria showing 
the distribution of forest trees in that colony by an ingenious 
arrangement of different colours. It is compiled by Mr. Arthur 
Everett from the Record Map.s in the Office of the Surveyor- 
General, under the direction of Mr. R. Brough Smith. The 
map is accompanied by notes on the various trees by Dr. F. von 
Mueller, Government Botanist. 

A Madeira correspondent writes us concerning the damage 
caused to objects of natural history from cedar-wood cases. A 
naturalist in Madeira, to do his collection of the remarkable land 
shells of the island more honour, had made for them a case of 
this wood. Unobserved for a month, the shells were found 
drenched with the turpentiny resin exhaling from the wood. 
Shells covered with a rough epidermis seemed to have at¬ 
tracted the oil less. CjwpiAi>pi:’/m, and the smooth fresh-water 
shells had specially suffered ; semi-fossils full of sand had 
e.scaped ; all others, whether recent or semi-fossil, had suffered 
to such an extent that the cardboard to which they were attached 
w^as in many cases soaked. 'I'his occurred, however, only when 
the affixed shells offered^tlic needful point of attraction and con¬ 
densation. 

We have received an appendix to the Annual Report for 
1873 upon the Survey of the (U.S.) Northern and North-western 
Lakes in charge of Major C. B. Comstock. Notwithstanding 
much unfavourable weather, a great deal of work has been done. 
It was expected that a continuous chain of triangulation, reach¬ 
ing from St. Ignace Island, on the north shore of Lake Superior 
to the southern end of I.ake Michigan, a distance of 500 miles, 
would be completed during 1873. been measured with 

sufficient precision to give an arc of the meridian y*’ in length, 
This is the longest kte measured on the American continent, and 
it is hoped to extend it further south. 

The additions to the Zoological wSocieiy’s Gardens during the 
lastv^cek include a Capyhara (//y/vr/arras erp'f/wra) and a Coypu 
(I\/yopoktmi{s coypus) from S. America, presented by I)r, II, 
Voung; a Garnett’s Galago [Gahtyo from E. Africa, 

presented by Mr. R. IT. Cusack ; an African Civet Cat {Vivcrra 
chidta) from the Gold Coast, presented by Mr. W. B. Ramsay; 
a Grey Ichneumon [I/erpes/a from India, presented by 

hlr. n. Humphry; a Sun Bittern {/Smypyi>-a hdias) and seven 
Upland Geese {Chloephaya mayellauica) hatched in the gardens; 
a Black Saki (Fii/ima saianas) and a Red-backed Saki [P, chi- 
ropotes) from S. America, deposited ,* a Blue-faced Green 
Amazon (Ouysotis hougiidi) from Honduras, purchased. Of 
this last-named bird Dr. Irinsch, in his monograph on the 
paiTOts, remarks that he has never been able to find a skin iu 
any of the many museums to which he has had access. 


SCIENTIFIC SERIALS 

The Journal of the Chemical Socidy for|March contains the fol¬ 
lowing papers read before the Society :—On the preparation of 
standard trial plates to be used in verifying the composition of 
coinage, by W. Chandler Roberts, chemist of the Mint. The 
author had been instructed by the Lords of the Treasury to pre¬ 
pare new plates of gold and silver for comparing annually with 
the coinage being issued, in order to guarantee the fineness of the 
latter. The gold plate consists of an alloy of copper and gold 
ranging in composition in its different parts from 916'5 to 916 7 
parts of fine gold in 1,000 (the standard is 916’66).^ This plate 
did not present much difficulty in its preparation, since the two 
metals were obtained in a state of perfectly homogeneous mix¬ 
ture after repeated meltings. The silver plate presented much 
greater difficulty owing to the tendency of the silver to concen¬ 
trate itself in the centre of the mass. The difficulty was over¬ 
come by casting the alloy into a plate, which was then planed 
down on both ^urfaees and afterwards greatly extended by roll- 
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ing; a portion cut out from the side of this plate served for the 
new trial plate. Its composition ranges from 924*6 to 925*1 
parts of pure silver per 1,000 (925 being the standard). The 
author has also constructed supplementary plates of pure silver 
and gold. An interesting table of assays of trial plates from 
1477 down to the present time is given.—Mr. J. Hannay con¬ 
tributes a description of a sp. gr. apparatus for temperatures other 
than atmospheric.—Dr. Gladstone and Mr. Tribe give the fourth 
part of their researches on the action of the copper-zinc couple 
on organic substances. They have now turned their attention to 
the series containing theCnH2j^ —1 radicals, the first body acted 
upon being iodide of allyl, which yields with the dry couple a 
resinous body of the formula n(C;jIl4), but when mixed with 
ether rapid decomposition sets in at ordinary temperatures, and 
the ethereal solution gives zinc oxide 011 mixing with water. All 
attempts to isolate zinc-allyl have, howevei', failed. Allyl iodide 
and water acted upon by the couple give propylene C^H^I -f 
H50-t-Zn=ZnIH0 + Can(,. The iodide mixed with alco¬ 
hol is acted upon violently by zinc alone yielding propylene 

C3HoI + CaH80 + Zn=Zn | + Oa ferroiis anhy- 

dro-sulphate, by T. Bolas, A mixture of 10 per cent, of^ a 
saturated aqueous solution of ferrous-sulphate with oil of vitriol 
deposits, on cooling, small white prismatic crystals having the 
formula FeS207. When exposed to moist air the anhydro- 
sulphate yields granular crystals of the formula FeS04.6n20.— 
On tetranickelous phosphide, by Dr. R. Schenk. This substance 
was obtained by adding a sufficient quantity of tartaric 
acid to a solution of nickelous chloride, to prevent precipitation 
by potash, boiling the potash solution with phosphorus and 
then drying the precipitate in a stream of hydrogen. The re¬ 
mainder of the journal is devoted to the usual abstracts from 
other journals, British and foreign. 

Poggendorff"*s Ajtnalm der Physih tmd Chemte^ No. 2, 1874.— 
In the commencing paper, by M. Hermann Herwig, it appears 
demonstrated that the conducting power of mercury, for heat, 
is perfectly constant between 40° and 160°.—A continuation of 
Julius Thomsen^s Thermos-chemical Researches treats of several 
agents of oxidation and reduction; and in the next paj^er, Dr, 
Rdntgen discusses several points connected with M. Kundt's 
dust-figures (produced when a metallic plate, strewn with lyco¬ 
podium, receives an electric spark) : the dependence of the size 
of the dust-circle on the nature of the gas in which the discharge 
occurs; on the thickness of the lycopodium layer; on the dis¬ 
tance of wire-point from plate; and on the kind of electricity 
that is in the plate. He also studies the mode of production of 
the figure, the nature of the discharge, and the phenomena to 
which Prof, Guthrie lately called attention.—The concluding 
portion of M. Braun’s paper on elastic vibrations whose ampli¬ 
tudes are not infnitely small, is given. Various experiments 
were made with steel rods, and it is shown that the pilch of tone 
decreases if the amplitude increases, and that with high tones 
the iiiflaence of amplitude is greater than with low. The dead¬ 
ening is dependent on pitch of tone (being greater for higher 
tones), on amplitude (the influence of which is also greater the 
higher the tone), and on figure of vibrations (those in one direc¬ 
tion being more deadened when there are simultaneous vibrations 
ill the direction at right angles).—This article is followed by a 
translation of Prof. Roscoe’s account of a self-registering instru¬ 
ment for meteorological measurements of light.—A paper by M. 
Friedrich C. G. Miiller (first part) has for its subject galvanic 
l^olarisation, and the distribution of the current in electrolytes. 
The author’s experimental plan was (i) to vary the section and 
length of a parallelipipedal electrolyte, and the size of the pole 
plates, and determine each time the resistance; (2) to insert 
metallic conductors of small resistance [c.g. thick copper-wire) 
in the long direction of the liquid conductor, but not touching 
the electrodes, and measure the increase of conduction; (3) to 
measure the current-density in different portions of any section 
by the electrolytic action taking place on a small plate brought to 
that part.—M. Avenarius has a paper On internal latent heat, 
in which he arrives at the conclusion that the temperatures (deter¬ 
mined by direct observations) of the volatilisation of a liquid 
in a hermeticall>yclosed space, perfectly agree with those calcu¬ 
lated on the basis of empiric formulae for internal latent heat. 
The experiments were made with ether, sulphide of carbon, 
chloride of carbon, and aceton.—Prof. Julius Kohn proposes a 
simplification of Konig’s method of manometric flames, doing 
away with the membrane, and making the sound pass from the 
mouth of an organ-pipe, eg. through a narrow glass tube, 
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directly to the base of the flame (whose nioiious are mirrored in 
the revolving case, as usual).—In an article On the motion and 
action of glaciers, Dr. Pfalt describes some very delicate mea¬ 
surements he lately made on the Aletscli glacier, which seemed 
to prove that the progressive motion of the ice took place with¬ 
out any break. A minimmn motion of 8 mm, per hour was 
observed at noon, and a maximum of 30 mm. about 5 j>.m. ; the 
latter being thus nearly four times the former. Dr. Pfaff also 
urges a number of considerations against certain theories of val¬ 
ley-formation by glaciers.—The only remaining paper is one On 
function of magnetisation of various iron bodies, by Prof. Stole- 
tow, of Moscow. 

Der Natiirjoncher, March.—In this number arc described a 
series of experiments by M. Ilansemann, who considers they 
demonstrate the production of a difference of temperature, in 
columns of air, by the attraction of the carth.~An account is 
given of recent observations by Dr. Boltzmann, on what he calls 

dielectric action at a distance.” If the hypothesis be correct 
(he argued), that in the molecules of an insulator, by electric 
force.s, positive electricity is driven to one side and negative to 
the other, then an originally unelectrifiecl, in.sulaling body 
brought near one which is cliarged with electricity, must be 
attracted by it, simply through dielectric jjolarisation of the 
molecules, and without conduction ; in fact, as a piece of soft 
iron is attracted to a magnet. Fxperiment conllrmcd this; and he 
determined, by Ids new method, the “dielectric constants” of 
several insulating substances.—We might here also call attention 
to M. Barthelemy’s striking experiments in vibration forms, 
produced at the surface of liquids by means of vibrating tuning- 
forks. In square vessels containing mercury, systems of bright 
lines appear parallel to the sides, and the breadth of the waves is 
in inverse proportion to the number of vibrations. In this way 
is explained Prof. Tyndall’s observation that many liquids are 
not set in wave-motion by vibrations. Such is tlie case when 
the breadth of the waves is greater than the breadth of the 
vessel \ there can only then be a motion of the whole surface. 
The distance between two lines corresponding to the same pitch 
of fork is found to be independent of the density of the liquid. 
M. Barthclcmy experirnentetl also with round, three-cornered, 
and elliptical vessels, and on the rhythmical vertical flow of 
water from narrow orifices.—M. Spdrer adduces evidence of the 
presence of ascending and descending currents In the atmosphere 
of the sun.—There are also, in the physical department, notes 
of Helmholtz’s researches on galvanic polruisatitm in gasless 
liquids, Lockyer’s on spectrum analysis of metals, Tyndall’s oti 
conduction of .sound through the atmosphere, In geology, 
we find a summary of M. Laube’s late obsei vations as to the 
evidence of a much more inlen.se Ice-i)cri(xl in Greenland than the 
present; while M. Fuchs dc.scribcs the geological formation of 
the region about Nizza, south of the Maritime Alps.--Two 
curious cases of mimicry in the Articulata are discussed in a 
note by M. Gerstaecken, who theori.scs on the nature of the 
general phenomenon ; and there is, in the .same section, a paper by 
M. Milne-Kdwards, in which the colour of birds is studied in 
relation to their geographical distribution.—In botany, lastly, 
the following topics are treated ; immigration of a rust lungus, 
Fiiccinea malvaceamm (from Chili) ; light and the regeneration 
of albuminou.s matter from a.sparagine ; and the electrical pheno¬ 
mena in the leaves of Dioncca. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 30,—On I.eaf arrangement, by 
Hubert Airy, M.A., M.D. Communicated by Charles Darwin, 
F.R.S. Received March 23, 1874. 

The author is led to suppose : - 

I. That the original lorm of Icafiarrangcment was two- 
ranked. 

II. That this original two-ranked form gave rise to forms 
with 2, 3, 4, 5, 6, 7, dc,, ranks, by ‘‘sporting,” as opposed to 
any process of accumulative modification. 

HI. That, of the orders so formed, those with an even 
number of ranks (except 2) have, as a rule, assumed a MiorUd 
arrangement, and those with two or an odd number of ranks 
have assumed an alternate arrangement, under the need of lateral 
accommodation of ranks in the bud (taken as type of close- 
packed forms). 
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IV. Tlmt all these orders have beeix subject to vertical con¬ 
densation, under the need of vertical economy of space in the 
bud (talcen as type of close-pached forms). 

V. (a) That such condensation operating on a 2-ranlied or 

3- ranked or 5-rankcd alternate order ^ 1, 1, has produced 

/ ^ 

subsequent orders of scries 

55 89 144 ) 

{b) That condensation of a 7-ranked y or rarely of a 3- or 

4- ranked f 1, i.) alternate order has produced subsequent 

V 3 4 / 


^2' 3 5 
12358 13 

T’ “*» 

3 5 S 13 21 34 


orders of series B 


\3 4 7 


3, l.&c.) 

• n 18 1 


b*) That condensation of a 9-ranked (j) or rarely of a 4- or 


5-ranked ^ i, Lj alternate order has produced subsequent 

orders of series C { i-, i, S-, ^c-Y 

V 4 5 9 X4 23 / 

[d] That condensation of a 4-ranked whorled order (whorls of 
two) has produced successive orders of series a, with spirals in 
sets of 4, 6, 10, 16, 26, 42, &c. 

(e) That condensation of a 6-ranked whorled order (whorls of 
three) has produced successive orders of series iS, with spirals in 
sets of 6, 9, 15, 24, 39, &c. 

(/) That condensation (if any) of an 8-ranked whorled order 
(whorls of four) would produce successive orders of series 7, with 
spirals in sets of 8, 12, 20, 32, &c. Higher numbers of ranks 
would lead to higher series. 

The Structure of the Mucous Membrane of the^Uterus and 
its Periodical Changes, by John ‘Williams, M.D., Assistant 
Obstetric Physician to University College tiospital. ^ Communi¬ 
cated by Dr. Sharpey. 

Oh the Improvement of the Spectroscope, by Thomas Grubb, 
F.R.S. 


The author refers to a statement appearing in the “Astro¬ 
nomical Notices” for March, viz. that the spectral lines can 
be rendered perfectly straight, simply by returning them (after 
their first passage through a series of prisms arranged for 
minimum deviation) by a direct reflection from a plane mirror ; 
and further, that this has been accomplished in a spectroscope 
in construction for the Royal Observatory. He then shows reasons 
for doubting the accuracy of this statement. 

The remedy, or means of producing straight spectral lines, which 
the aifthorhas alluded to is simply that of constructing the “slit ” 
with curved edges instead of rectilinear. There is but little 
practical difficulty incurred in construction and no apparent ob¬ 
jection to its use. It may be objected that for such variation of 
prism power in use there should be a special slit. It is, how¬ 
ever, only in spectroscopes arranged for high dispersion that the 
curvature becomes objectionable ; in such there is seldom a 
change required, and a single slit of medium balancing power 
would probably remove all practical difficulty or objectionable 
curvature of the lines. The author has found by trial, that when 
two compound prisms were in use, giving a dispersion from A to 
H of nearly 14°, that the spectral lines were straight in a field of 
one degree when the radius of curvature of the slit was made 
I ’25 inch. 


Zoological Society, May 5.—Dr. E. Hamilton, vice-presi¬ 
dent, in the chair.—The secretary read ai-eport on the additions 
that had been made to the Society’s Menagerie during the month 
of April 1874, amongst which were a Vigne’s Sheep {Ovis 
tugnii)^ presented by Capt. Archibald; a white-cheeked flying 
squirrel {Picrojnys leiicogenys), presented by Mr. A. Gower; a 
new kangaroo {Halmatimis lucUmus)^ deposited by Sig. L. M. 
d’Albertis, and four bladder-nosed seals, presented by Capt. D. 
Gray and Capt. Alexander Gray.—Mr. Sclater made some 
remarks on the cassowary, living in the Society’s Gardens, 
hitherto called Kaup’s cassowary, which, it appeared, ought to 
bearithe name Cassuarms papiensis, —Mr. Sclater announced 
that H. M. Government had consented to send a Naturalist to 
Kerguelen’s Land to accompany the Astronomical Expedition 
shortly proceeding there, and that the Rev. A. E. Eaton had 
been selected by the Royal Society for the post.—Mr. Blandford 
exhibited and made remarks on a series of heads of the Ibex of 


Persia, which he considered to be referable to Capra mgagrus ,— 
Mr. A. II, Garrod read a paper on the anatomy of the Columbse, 
in which a new arrangement of that group of birds was pro¬ 
posed, b.ascd upon certain points not hitherto sufficiently investi¬ 
gated.—A communication was read from Dr. Julius Haast, con¬ 
taining the description of a new species of Enphysetcs {Euphysetes 
pottsl), a remarkably small catodont whale, which had occurred 
on the coast of New Zealand.—A communication was read from 
Mr. Frederick Moore, containing a list of Diurnal Lepidoptera 
collected in Cashmere by Capt. R. B. Reed, 12th l<egiment, 
with de.scripiions of new species.—A communication was read 
from Mr. A. G. Butler, containing a complete list of the known 
Diurnal Lepidoptera of the South Sea Islands.—Mr. Ploward 
Saunders read a paper on the Grey-capped Gulls, in which several 
species hitherto confounded were distinguished.—A paper was 
read by Dr. A. Gunther, E.R.S., entitled A contribution to the 
fauna of Savage Island, in which several new lizards peculiar to 
tie island were discribed, and other animals found in i 
were mentioned .-—E communication w^as read from Dr. J. S. 
Bowerbank, F.R.S., containing the sixth part of his “ Contribu¬ 
tions to a General History of the Spongiadee.”—Mr. R. B. 
Sharpe read a paper on a small collection of birds made in 
Biilama, one of the Bissagos Islands, West Africa, by Lieut. 
Bulger. 

Chemical Society, May 7.—Prof. Odling, F.R.S., pre¬ 
sident, in the chair.—A paper On the action of ammonia on 
phenylic and cresylic chloracetamidc, was read in French by 
the author, Dr. D. Tommasi.^—Researches on the action of 
the copper-zinc couple on organic bodies ; Part VH. On the 
chloride of ethylidene and ethylene,” by J. PI. Gladstone, 
F.R.S., and A. Tribe, F.C.S. The authors find that these two 
isomerides behave differently when treated with the couple, the 
latter splitting up into ethylene and chlorine, whilst the former 

gives zinc chlorelhylate, | Zn.—Mr. Charles E. Groves 

then read a note On the preparation of ethyl chloride and its 
homologues. He finds that when hydrochloric acid is passed 
into a boiling solution of zinc chloride in alcohol, the latter is 
completely converted into ethyl chloride ; other alcohols, such as 
the methylic and amylic, under similar treatment yield the corre¬ 
sponding chlorides.—On a new mineral from NewCaledonia, by 
Mr. A. Liversidge. 

Geological Society, April 29.—John Evans, F.R.S., pre¬ 
sident, in the chair.—The following communications were read : 
—On the Gault oi Folltcsione, by P\ G. 11 . Price. The author 
divided the Gault into two great sections, Upper and Lower Gault, 
v/hich he again subdivided into eleven wcll-defmed zones, 
mostly named after characteristic ammonites. l{ach of these 
zones or beds is numbered, commencing with No. XL, the zone 
of Avwionilcsinte 7 Tuplus^ which bed forms the base of the Gault, 
reposing upon the I^lkcstone beds of the Upper Neocomian. 
Pie found the thickness of the deposit at Copt Point to be 99 ft. 
4 in.—On the Cretaceous Rocks -of Beer Head and the adjacent 
cliff-sections ; and on the relative horizons therein of the War¬ 
minster and Blackdown fossiliferous deposits, by C. J. A. Meyer. 
The author remarked that in advancing westward from the Isle 
of Wight the cretaceous rocks diminish steadily, although un¬ 
equally, in thickness, and change slightly both in mineral cha¬ 
racter and fossil contents, while the base of the series rises 
gradually in the cliff-sections. The chalk-cliffs of Beer Head, 
the most westerly chalk promontory in England, owe their pre¬ 
servation, in his opinion, partly to a local synclinal arrangement 
of the strata. The cretaceous rocks of the district include the 
following, in descending order :— 

Upper Chalk (in part) ? 

Medial Chalk. 

Lower Chalk. 

Chalk Mari. 

Chloritic Marl. 

Upper Greensand. 

Gault. 

(?) 

Royal Astronomical Society, May 8.—Sir G. B. Airy, 
vice-president, in the chair.—Prof. Otto Struve read a paper On 
the irregularities in the ^ proper motion of Procyon. He said 
that last year Prof. Auwers of Berlin had e:^ressed grave doubts 
as to the possibility of the minute companion of Procyon*being 
sufficiently la.rge to account for the observed irregularities in the 
motion of the principal star, he had calculated that it would be 
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necessary to assume for Procyon a mass eighty times as great as 
that of our sun, and for the perturbating companion a mass at 
least five times as great as that of our sun. He had further 
calculated that if the minute companion were the perturbating 
body, it should, at the beginning of this year, occupy a position- 
angle 9” or 10® greater than that occupied hy it last yeai*, whereas 
if it were only a small star, situated in the neighbourhood, 
the observed proper motion of Procyon would carry it forward 
so as to diminish the position-angle of the companion by about 
4®—on recently examining Procyon he had found that the 
companion hacj moved forward during the year from a position- 
angle of 874° till it now occupied a position-angle of 96°. He 
was therefore disposed to think that there could now no longer 
be any doubt that the minute companion is the perturbating body, 
which accounts for the irregularities in the motion of the primary. 

—Mr. Glaisher gave an account of some MS. volumes of 
twelve figure-logarithms which have recently been presented to 
the Societybythe executors of ihelateMr. Thompsonof Greenock, 
the table of logarithms of nuinhers extends as far as 120,000, 1 
No account has been left of the way in which Mr. 'rhompsou oh- ! 
tained the logariihms of the prime numbers, but from internal 
evidence Mr. Glaisher was inclined to think that they had been 
independently calculated. He attached great value to the manu¬ 
scripts. No table of twelve-figure logarithms has us yet been 
published. Mr. Glaislier estimated that the cost of printing these 
tables would be about i,ooo/. 

Royal Microscopical Society, May 6.—Charles Brooke, 
F.R.S., president, in the chair.—A paper by Dr. Anthony, On 1 
the suctorial organs of the blow-fly was read to the meeting. 
The paper suggested that the so-called pseudo-tracheae were really 
sucking or pumping organs.—A paper w'as read by Mr. Slack 
On certain silica films artificially produced, in which the results 
of a number of interesting experiments and observations were 
detailed; and Mr. W. T. Read communicated to the meeting 
the results of similar researches, in which he had recently been 
employed.—A paper by Dr. Royston-Pigott was taken as read, 
On the use of black shadow markings, and on a black shadow 
illuminator. 

Entomological Society, May 4.--Sir Sidney Smith 
Saunders, president, in the chair.—Mr. Butler exhibited 
an example of arrested development in a Peacock butterfly 
caused by the tail of the pupa having become detached 
during the process of emerging, the right wings being com¬ 
pletely developed, whilst those on the left side were not de¬ 
veloped at all, the pupa case remaining attached to the left side 
of the body of the butterfly.- -Mr. W. C. Boyd exhibited speci¬ 
mens of SoUjioUa incons^icnella, taken in St. Leonard’s Forest, 
and amongst them a specimen of a remarkably pale colour, 
which might possibly be an Albino variety ; but it had a very 
different appearance from the ordinary form. — Mr. Boyd also ex¬ 
hibited some leaves of the common Comfrey {Sy?npkytum offici- 
7iale)f gathered at Cheshunt, the undersides of which were found 
to be completely covered with, specimens of BmchycenU'iis 
sub-nuhUus, , All were said to be males, but on close 
examination a single female specimen was discovered amongst 
them.—^Mr. C. O. Waterhouse read a note by Dr. Lamprey, 
Surgeon-Major 67th Regiment, .On the habits of a boririg 
beetle, one of the Bostrichidm^ found in British Burma. 
It belonged to the genus Sinoxylon. Dr. Lamprey did not 
know the name of the tree on which it was found ; but he de¬ 
scribed the insect as making a small hole in a stem that was 
about \ in. in diameter ; and by devouring the wood completely 
round, severed it with a clean cut, so that it was only kept to¬ 
gether by the thin outer layer of bark, the first gust of wind 
snapping off tire weakened branch. The beetle turned on its 
side while boring, its back being towards the bark, and in this 
way its form appeared to adapt itself to the circumference of the 
^tem, 

Paris ; 

Academy of Sciences, May 4.—M. Bertrand in the chair.— 
M. Jamin presented a communication on the depth of the mag¬ 
netised layer in a steel bar. The author announced as the re¬ 
sult of his experiments that in a thick steel bar there is no mag¬ 
netisation in the centre, and that the elemental bars composing 
the magnet do not begin to appear till 3 or 4 millimetres from the 
surface, but become more and more numerous and contracted 
against the free surface.—Study, of and experiments upon the 
metallic sulphides,, by M. BertheIot, .a continuation of former 
thermo-chemical researches.—Observations on the fecundation 


of the urodclous batrachians, by M. Ch. Robin, The fecunda¬ 
tion of the oviparous urodclous batraclian {Siredon^ Triton)^ like 
that of the Ammm^ is internal—Observations concerning a 
recent communication by M. Faye relating to a calculation by 
I’ouUlct of the cooling of the solar mass, hy M'. A. I.edieu. The 
author has arrived at a result not quite in accordance with that 
obtained by M. I aye in his recent calculations.—M. Favre pre¬ 
sented the continuation of his researches on hydrogen. The 
condition of this gas when absorbed by palladium and by pla¬ 
tinum black is in no way comparable in these two cases. In 
platinum black the condensed gas is not chemically modified, 
but in palladium it undergoes an allotropic modification before 
combining with the metal. The author in concluding called 
attention to the importance of thermic measurements of chemical 
phenomena ; nt^tably of the allotropic changes of bodies.—On 
the action of distilled water on lead by M. Is. Pierre. Water 
condensed in a leaden worm was found to contain about *000375 
grins, of Pb. per litre.—Re])ort on the apparatus intended for 
the operation of the transfusion of blood, presented to the Aca¬ 
demy by MM. Moncoqand Matthieu.—On the illumination of 
opaque bodie.s by neutral or polarised light, by M. A. l/allemand, 
—Determination of clay in arable soil, by M. T. Scliloesing.— 
On gravitation, cohesion, and the distances of the centres of 
molecules, by M. O. West.-—M. Ad. Chatin |')resented a con¬ 
tinuation of bis researches on “orgam(genesis compared with 
andiogenesis in its rciations with natural affinities,” dire classes 
: treated of were I’olygalacem and ACsculinaccx*,—Influence of 
vernal heat on Phyiloxem vastatrix^ by M. M. Cornu, The 
insect changes from brown to bright yellow and becomes larger. 
—On the integrals of the differential equations of curves which 
have an even polar surface, by M. I’Abbd Aoust.—Phenomena 
observed on Jupiter’s satellites, by M. C. Flammarion. The 
author’s observations lead to the hypothesis of the existence of 
an atmosphere surrounding the second and third of the planet’s 
satellites.—On the reflecting power of flames, by M. J. L. Soret. 
Experiments have shown that carbon preserves its reflecting 
power at v^ry high temperatures, thus confirming Davy’s tlieory 
of the luminosity of fiaine, since a ray of sunlight reflected from a 
bright flame is polarised in precisedy the same manner as when 
reflected from non-luminous smoke.--Sliidy of the properties of 
explosive bodies, by M, F. A. Abel Third memoir.—Note on 
a process for determining phosphoric acid, by M. F. Jean. 
Influence of the presence of nitrogen in the textile fibre 
on the direct fixation of the aniline colours, by M. E. 
Jacquemin—On the ifiiysiological phenomena observed in 
the high regions of the atmo.spherc, by M. Bairal—On the 
study of the fiimei'oles of Nisgros and of some of the products 
of the eruption of 1873, by M. II. Gorceix.—Partial resection 
of the calcaneum ; absolute atuesthesia produced by an intra¬ 
venous injection of chloral ; immediate cessa' ion of anesthesia 
after the operation by the application of eh clric currents, by M. 
Ore.—On the mechanical aptitude of horses, by M. A. Sanson. 
—On the occurrence of a Cycada in the Miocene deposit of 
Koumi (Eubce), byM. G. de Saporta. This insect [Knceplm* 
lartos gorceixianm) is the first I’ossil Cycada that is capable of 
being referred without anomalies to a living genus. The discovery 
enables the author to affirm that-a Cycada,belonging to a genus 
now confined to South Africa inhabited Miocene Europe ; in the 
same manner this region supported at a somewhat later period 
the^ African type of rhinoceros, giraffes, and antelopes, thus 
giving greater probability to the hypothesis of a union between 
Austro-oriental Eureq^e and Africa, during the Miocene period. 
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THURSDAY, MAY 21, 1874 

ON THE ACTION OF THE HORSE 
0 dynamical problem, whether physical or biological, 
_ can be considered to be based on a substantial 
foundation until some method has been applied to it, by 
which an accurate statical record can be obtained of the 
exact relations of all the forces which, at any given 
moment, operate in its production. The great prepara¬ 
tions which are just completed for the observation of the 
approaching transit of Venus show how difficult it some¬ 
times is to obtain the desired results ; and the value 
attached to the production of photographic records of the 
phenomenon proves the importance of permanent regis¬ 
tration. 

The movement of the legs of quadrupeds during pro¬ 
gression is a difficult problem, as is shown by the fact 
that there are still many contradictory opinions main¬ 
tained by high authorities on the subject. The difficulty 
in this case depends on there being the four different 
limbs to be considered at the same time, which it is 
impossible to do without a considerable amount of prac¬ 
tice. Till lately, those who have studied the point, as 
far as the horse is concerned, have relied on their sight or 
hearing, and have checked their results by the impression 
left on the ground by the animal's hoofs. The observa¬ 
tional power of each individual author has therefore 
always been an element in the problem, and it is very 
difficult to estimate the magnitude of that part of it, 
in any given case, correctly. Within the last few years, 
however, a much improved method has been introduced, 
which, judging from the discussion that has been carried 
on in the Times with reference to the attitude of the 
horse in Miss Thompson's picture of the “ Roll Call," is 
but little known by some who have very decided opinions 
on the movement of the legs. 

In a work, published last year, entitled La machine 
Animale,” by the eminent French physiologist, M. E. J, 
Marey, of Paris, a full account will be found of an appa¬ 
ratus constructed by the author, by means of which the 
movements of each of the legs of the horse during pro¬ 
gression are synchronously registered on a uniformly 
moving strip of paper, in such a way that the tracings ob¬ 
tained from all the four can be superposed and compared 
at the leisure of the experimenter, and the simultaneous 
positions of each leg accurately estimated. What is more, 
M. Marey has also introduced a beautiful writing language, 
as it may be termed, by means of which it is as easy as in 
music to transcribe the results obtained with his instru¬ 
ment and read them off in their proper sequence. A 
knowledge of this language makes it possible to refer any 
given position, such as that of the horse in the “ Roll Call/ 
to it; from which it may be compared with the results ob¬ 
tained by direct experiment. Such being the case, it is 
not difficult to transfer the vagueness of “ opinion " into 
the certainty of fact, and settle a question once for all. 

M. Marey's method is the following :—The record of the 
movemenCof each limb is obtained by the employment of 
small caoutchouc bags filled with air, similar in most 
respects to those with which he has obtained such valu¬ 
able information on the movements of the heart. Two of 
these bags are connected together by an india-rubber tabe,* 

TTy-vY Yf ‘KTy-i 


one is placed in contact with the foot, and the other with a 
small lever which writes on the recording paper. Each 
leg is provided with its pair of bags. Movements in either 
foot compress the bag connected with it, and this, by 
distending that at the other end of the tube, raises the 
lever. The levers write, one above the other, on a revolv¬ 
ing drum held in the hand of the equestrian. We must 
refer our readers to the work itself if they desire to see 
the tracings obtained, mentioning that at the moment each 
foot touches the ground a sudden rise of the lever is the 
result, which is followed by an equally abrupt fall im¬ 
mediately it quits it. 

Results even more satisfactory than those obtained by 
the use of the above-described air-bags might be obtained 
by adapting a simple electrical contact-maker and wirer 
to the shoes of the horses, which by acting on small 
electro-magnets would produce movements on levers 
which recorded similarly to those employed by M, 
Marey. 

It will be necessary to give a short description of the 
mechanism of walking generally in order to explain that 
of the horse. Man in walking on level ground gives suffi¬ 
cient impulse to the body at each step to enable him to 
lift the one foot at the instant that the other touches the 
earth. Representing the time of contact of the right foot 
by a continuous line, that of the left foot by a super¬ 
posed dotted line, and the exact period of the interval 
between the raising and lowering of either foot by the 
gap between the succeeding lines, the human walk on level 
ground would be drawn thus :— 


Whilst going uphill, however, there is a period during 
which both feet are on the ground together, which may be 
indicated thus :— 


Whilst, again, in running, there are periods, as we all 
know, during which both feet are off the ground together 
thus:— 


Turning to the case of the horse, and using the same 
method of illustration, we may employ the excellent com¬ 
parison suggested by Dug^s, in which he shows that any 
of its different steps may be imitated by two men, one 
behind the other. Now suppose these men, the hinder 
one with his hands on the shoulders of the one in front, 
to walk in step," that is, with the right and left feet 
moving simultaneously; then, if their movements be re¬ 
corded as above, with the steps of the hind man placed 
below those of him in front, the following would represent 
them:— 


both would have their similar feet off and on the ground 
at the same time; and reverting to the horse, this formula, 
as it may be termed, which represents the legs of the 
same side off the ground together, is that of the " anible," 
a method of progression natural to the giraffe, but only 
acquired by special traimng in the horse. 

Again, suppose that two men instead of walking 

0 

















40 


NATURE {May 21 , 1874 


Stop,” do exactly the opposite, that is, place the opposite | horse, given above, it is evident that the representation is 
feet forward simultaneously; wc then have the following ’ correct, except in a very slight point, which is that the 
formula i right hind leg is on the ground, though just on the point 

. . . I of leaving it, whereas it ought to be just off it, because in 


All will recognise this as the trot ” in the horse; 
although, as M. Marcy has proved, there is always, in the 
true “ trot,” an interval between each of its two elements, 
during which all the feet are off the ground at once, 
thus :— 


the upper of the last two formulae, however, represents 
the walk of the elephant exactly. 

In the amble and the trot, therefore, each complete 
series of steps is formed of two parts which never 
overlap ; it follows that the sounds produced by them 
are double also. 

The walk of the horse is a phenomenon a little more 
difficult to realise at first sight. ' Again referring to the 
two men, suppose that they walk quite out of step, as it 
may be termed, in such a way that the front one has 
raised his right leg at the same moment that the hind one 
is just 7 'aisljig his, although they keep to the same number 
of steps. Such being the case the sequence of the steps 
v;ould be right front, left hind, lift front, and right hind, 
which is the order of succession in the horse, and may be 
represented thus :— 


In this formula it is seen that at no time arc there more 
than two feet on the ground at the same moment, and M. 
Marey states that in his numerous experiments such is 
always the case, except when a load is being taken down 
an incline in a wheeled vehicle, on which occasion three 
feet may be on the ground simultaneously. In the walk 
of the horse there are therefore four sounds pt'oduced in 
each complete series of steps, and these four are at equal 
or nearly equal intervals of time. 

We are now in a position to judge of the accuracy of 
M iss Thompson’s delineation of the “ Roll Call horse,” 
which is represented walking, with the left fore-foot fully 
raised from the ground, whilst the others are on it. The 
right fore-leg is neaidy perpendicular and not bent; that 
is, about half-way between the commencement and the 
end of its step. The left hind-foot is somewhat in 
front of the perpendicular axis of the leg ; that is, has 
just commenced its step ; and the right hind foot, though 
on the ground, is on the point of leaving it. As the animal 
is walking, the lengths of the steps and of the intervals 
must be represented, as shown above, as of equal dura¬ 
tion, and the following is its expression, the thick vertical 
line representing the moment at which the painting 
figures it:— 


By comparing this with the formula of the walking 


walking there are never more than two legs on the ground 
at the same time. The general direction of the legs is 
quite correct. If the animal had been ambliUg,” the 
left hind-foot would have been off the ground, as well as 
the left fore. It is quite impossible to mistake the 
“ walk ” for the trot,” if their formuhe are compared and 
the positions at any given time worked out from them. 

A. H. Garrod 


CARPENTER’S ‘^MENTAL PIiySlOLOGY” 

Principles of Mental Physiology, By W. 11 Carpenter, 
M.D., F.R.S. (Henry S. King & Co.) 

HE title of the volume before us shows that its*" 
author is one of those philosophers—happily, an 
increasing number—who refuse to treat the phenomena 
of mind as though they were in no way connected with 
the body through which they find their expression. Mental 
Physiology is a comparatively new science, and does not 
date further backward than the days of Hartley. Before 
his time, and to some extent since, Physiology has been 
treated from what—to employ a word too often pressed 
into the service of a somewhat ha:<y idea -may be called 
the metaphysical point of view. The phenomena of mind 
have been abstracted from all their surroundings, and 
have been analysed by themselves, and the re&Tilt has 
naturally been that we have been left but little wiser than 
before. Dr. Carpenter rejects this method, and bases Ms 
Psychology on the construction and working of the ner¬ 
vous system. But while shunning the metaphysical treat¬ 
ment of the subject, he does not adopt the other extreme, 
the doctrine, we mean, of the thorough materialist, who 
regards all mental phenomena without exception as the 
outcome of previous physical causes, which necessarily 
produce certain results. He steers a middle course, inas¬ 
much as, while he advances the theory of the dependence 
of the Automatic activity of the mind upon conditions 
which bring it within the nexus of Physical Causation,” 
yet he believes in “ an independent power, con trolling and 
directing that activity, which we call Will.” 

This doctrine of the independence of the Will is the 
distinguishing characteristic of Dr. Carpenter’s philosophy 
in the book before us ; it runs through the entire work as 
the one grand exception among a series of physical 
sequences, interdependent, and standing to each other in 
the x'elation of cause and effect, of antecedent and conse¬ 
quent. Yet, even to a mind which is not trammelled by 
system,” this splendid anomaly may seem strange and 
surprising, though the prevalence of the belief in a Free 
Will, even among scientific thinkers, need cause no wonder, 
so long as the ethical bias is not rigidly excluded from psy¬ 
chological speculation. It is the meritorious timidity of 
the moral side of human nature which says, whatever 
else may be under laws of necessity, the Will at least is 
free and independent, for the alternative doctrine deprives 
all actions of their moral value, and reduces man to the 
level of a mere machine.” 

It is clear that Dr. Carpenter is not satisfied 
with the doctrine of, the Soyealled neeesMtian school 
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indeedj he quotes Mr, MilFs Autobiography in his 
preface to show that the great necessarian himself 
wavered in his belief. He clearly thinks the explanation 
of human conduct offered by those who reject the theory 
of the independence, or rather the sclj-dependence, of the 
Will, inadequate. They would say that the unconscious 
operation of causes proceeds independently of the conscious 
conviction of the individual; that however much wc may 
think that of two lines of conduct before us, either is 
equally possible for the human Will, yet, as a fact, we 
invariably follow the one to the exclusion of the other; 
the result, as it were, proves the cause, the apparent ulti¬ 
mate choice is the real physical consequent of antecedents 
engrafted in our nature, and acting in an invariable se¬ 
quence, though it is true, as shown by Mr, Mill in the 
sixth book of his Logic, that Science is not sufficiently ad¬ 
vanced to enable us to predict successfully the course of 
human action in any case, owing to the much greater 
complexity of the influences which operate in determining 
sociological phenomena when compared with other 
forms of activity. The necessarian philosopher would 
say that the operation of the Will is really nothing more 
than the force of the stronger motive asserting itself. 
Dr. Carpenter, and with him is the majority of mankind, 
says that the Will itself determines from within us which 
motive shall be the preponderating one. 

But the chief merit of Dr. Carpentcr^s book lies, as wc 
have said, in the explanation of the nexus which binds 
together the physical and the psychical elements in human 
nature. The well-loiown authority of wliat he says on 
such a subject constitutes the main value of his work. Tt 
is not too often that a great physiologist has turned his 
attention to mental phenomena, and we therefore welcome 
all the more gratefully any addition to the number of those 
who base their psychology on an exhaustive analysis of 
the functions and modes of action of the nervous system. 
In the first and second chapters of his book - the back¬ 
bone, if we may so call it, of the work—Dr. Carpenter 
unravels carefully and exhaustively, step by step, all the 
interdependences of the nervous system and the psy¬ 
chical states. Without entering on all the mysteries of 
nervous ganglia and afferent and motor fibres, or the phy¬ 
siological comparison of Articulata and Vertebrata, we 
would say generally that Dr. Carpenter divides bodily 
movements in man into three classes :—(i) The prima¬ 
rily automatic ; (2) the secondarily automatic; and (3) 
the volitional. Of these the first two ^^ai'e performed in 
respondence to an internal prompting of which wc may 
or may not be conscious, and are not dependent on any 
preformed intention, being executed hnechanically^; while 
the last are called forth by a distinct effort of Will, and 
are directed to the execution of a definite purposc.^^ But 
though thus clearly laying down the doctrine of the self- 
determining power of the Will, the author somewhat 
qualifies it afterwards, when he says that even in the 
most purely Volitional movements the Will does not 
directly produce the result, but plays, as it were, upon the 
Automatic apparatus by which the requisite nervo-mus- 
cular combination is brought into action.^^ 

The conclusion at which our author arrives as to the 
general relations of mind and body is, in his own neatly- 
expressed words, that the actions of our minds, in ^sb 
far as they are carried on without any interfet^^ , 


from our Will, may be considered as ^Functions of the 
Brninf” These Functions of the Brain and of the 
Nervoui'; System which supplies the brain with the 
materials which it works up into sensations and ideas, 
arc lucidly and exhaustively expounded in the second and 
longest chapter of the work, in which the element ot 
pure physiology preponderates, and into which we do not 
intend to enter, as no short summary of it can fairly re¬ 
present its contents. Suffice it to say that in this part ot 
the book Dr. Carpenter shows that the amount of intelli¬ 
gence (not instinct) shown by an animal is in a direct 
ratio to the relative size of the cerebrum and the sen- 
sorium, which latter organ in man is nearly eclipsed by 
the siipcriniposed cerebral hemispheres, “ the instrument 
of our psychical or inner life ; ” that the cerebrum is not 
concerned in the ordinary performance of our automatic 
movements, though in many cases it exercises control 
over them ; its power, however, docs not extend so far as 
to enable it to interfere with the nervous system of 
organic life,” or sympathetic system. The ruling monarch 
here at last meets with constitutional checks. It can 
exert no modifying kifluence on the ‘Hiutritive opera¬ 
tions ; ” they, together with the I'est of the sympathetic 
system, would rather seem to obey another power when 
they obey at all, the power, namely, of the emotions, which 
so often rebel against the Will, being, so to speak, the 
insurrectionary element which breaks in upon the digni¬ 
fied controlling influence of that thinking, purposeful, 
though sometimes eccentric monarch. 

It is impossible in the short limits of a review to enter 
into the discussion of the part played by Attention, 
Sensation, Perception, and other physiological conditions 
in the production of mental results. These arc all 
minutely treated of by our author, who carries us on in 
an easy progress from one to another with enviable 
clearness. 

In treating of the succession of ideas Dr. Carpenter 
follows the doctrines of Prof. Bain in relation to the 
Laws of Association, and aclmowlcdges the debt he owes 
to that most conscientious philosopher. All students of 
Prof. Bain’s works on Mental Science are already 
familiar with the Laws of Contiguity and Similarity as 
explaining the principles of association of ideas, and we 
need not dwell further on them. The section which 
deals with Ideo-motor action is very interesting as leading 
us into the region of the marvellous. Ideo-motor action 
may be defined to be the direct manifestations of idea¬ 
tional states, excited to a certain measure of intensity, or, 
in physiological language, reflex actions of the cerebrum.’^ 
It is in this definition that we find the true key to the 
phenomena of table-turning and spirit-rapping, when 
pi'actisedby those who bring no dishonest arts to bear 
in their experiments. From this definition we should 
deductively infer that the revelations which reward those 
who take part in such experiments must be, as is in fact 
the case, in spite of assertions to the contrary, revelations 
of some matter known to at least one of the party em 
gaged in the whose mental activity and the pla^ 

of whese ideas, apart from any exercise of Will, may in¬ 
fluence the muscular movements directly and the more 
easily, inasmuch as the strained state of the hands onsudi 
occasions, after being stretched out for several minutes, 
renders them 
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ideational state, intensified, as it is, by the circumstances 
which surround it. So independent of volition is the in¬ 
fluence of the ideational state in these cases, that it often 
operates in opposition to the dictates of the Will, and the 
writer has himself seen, more than once, answers extorted, 
as it were, from a member of a seance^ unwillingly on his 
part, simply in consequence of his own highly-strained 
ideational condition conveying a knowledge through his 
muscles to those who sat with him at the innocent and 
obedient piece of furniture. Dr. Carpenter also shows 
that under this head of Ideo-motor action may be ranged 
all those actions performed by us in our ordinary course 
of life,” such as the use of language to express our 
thoughts, which requires no separate volitional effort, at 
all events when once we have entered on a train of 
speech. 

But though giving up so large a field of human life to 
the non-volitional activity, Dr. Carpenter still keeps the 
Will in view, as a sort of abstract entity, as a “ suppo- 
sititius,” or reserve champion sitting in wait, ready to 
step in if occasion Should call. The dominant Idea 
dctermip.es these movements, the Will simply permitting 
them.” 

We can give in a few words a summary of Dr. Carpen¬ 
ter’s theory of the relation of the Emotions to the Will. 
He begins by saying that the Will has no direct power 
over the emotional sensibility,” it can only operate to 
withdraw the attention from the emotional state and fix it 
determinately upon some other object. Again, the Will 
can exert itself in preventing the expression of the ex¬ 
erted feelings in action” by suppressing the muscular 
exhibition of our emotional states; and again, “ where 
the Emotion is not a mere passiOHy but is a state oi feeling 
connected with some definite idea^ the power of the Will 
is most effectually exerted in withdrawing the mind from 
the influence of that idea, by fixing the attention tepdrt 
some other —the power of self-control extends itself 
from our impulses to the habitual succession of the 
thoughts. 

We had already learnt our author’s views on the rela¬ 
tion of the Will to mental and bodily action, but in the 
middle of his treatise we come upon a full and careful 
amplification of his opinions on this head, developing his 
theory of the influence of the Will on the formation of 
beliefs and on the conduct. We cannot do better than 
give in his own words Dr, Carpenter’s doctrine on the 
latter head:— 

"To carry into actio 7 t the volitional determination, to 
give to the ‘ I will ’ its practical effect, something more is 
usually needed than the mere preponderance of motives. 
The idea of the thing to he done (which we have seen to 
be the necessary antecedent of all volitional action) may 
indeed be so decided and forcible, when once fully 
adopted, as of itself to produce a degree of nervous 
tension that serves to call forth respondent, muscular 
movements, as in the purely ideo-motor form of action. But 
in general a distinct exertion of the Will is needed to give 
to the ideational state the energy requisite to call forth 
the action that expresses it, and this is especially the 
case where either some powerfully opposing motive di¬ 
minishes the force of the preponderance, or a state of 
fatigue causes the bodily mechanism to be less easily called 
into action.” 

Hitherto we have been ‘dealing with what the author 
calls "General Physiology;” we come now to the other 
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division of the work, on " Special|Physiology,” and the 
transition is marked by a change of matter and style. 
We feel that, in reading this latter portion of the book we 
are being rewarded for the care which is necessary to the 
mastery of the deeper and more valuable philosophy of 
the earlier chapters. We have got—we do not speak dis¬ 
respectfully—out of school into the playground, and we 
revel in the contemplation of the " morbid conditions ” of 
the mind, illustrated as they are by numerous relevant 
anecdotes. Mesmerism, somnambulism, and dreaming 
are all subjects which attract and entertain, especially 
when treated of by a scientific pen. But we feel that this 
portion of the work does not call for special criticism so 
much as what we have already gone through. " Morbid 
conditions ” are very valuable as throwing light on the 
operation of normal and healthy conditions, but happily 
the epithet " morbid ” is interchangeable with the epithet 
"exceptional,” and therefore we think that the morbid 
does not require such close treatment as the,normal. 

Dr. Carpenter winds up his work with a chapter on 
Mind and Will in Nature, and in it brings to a poetical 
conclusion what he has so carefully and exhaustively un¬ 
ravelled in the preceding pages. 

ANDRlt AND RAYErS ‘^PRACTICAL 
ASTRONOMY’^ 

IJAsttonomic pratique et les Observatoircs eu Europe et 

en Anierique, Par C. Andrd et G. Rayet. Y partie, 

Anglctcrre. (Paris: Gauthier-Villars. 1874.) 
lilS little unpretending volume is of considerable im¬ 
portance. Not only is it the commencement of a 
series which is intended to include the history of 
practical astronomy throughout the civilised world, but 
independently of this, it has claims to notice which aw 
not to be measured by its limited dimensions. 

The wide outspreading in tlie present day of a taste for 
astronomical observation would lead us to regard with favour 
anything tending to increase our knowledge of what has 
been and is being done, especially when it is set before tis 
in so pleasing a form ; and we cannot but admit that our 
neighbours have in this x'cspect gofithc start of us. Not¬ 
withstanding all , our efforts to render Science generally 
intelligible and acceptable, we, have not yet succeeded in 
bringing out such attractive Jittle manuals as proceed from 
the presses of MM. Gauthier-Villars and Hachette. Our 
larger and more elaborate^treatises may well bear a com¬ 
parison with anything of a similar calibre produced else¬ 
where ; but in familiar, inexpensive, tasteful manuals, the 
light artillery, so to speak, of the scientific campaign, we 
must own ourselves fairly beaten by our nearest neigh¬ 
bours, who have set us a worthy example. We cannot, 
happily, and if we could we would not, say in this instance, 
fas est et ab hoste doccri. There was a time when such a re¬ 
mark would have been thought appropriate, but "nous avons 
changd tout celh;” and if such a thoroughly ill-natured and 
reprehensible observation were to be attempted now, it 
would meet its ample refutation in this work, which adds 
to its other merits the charm of courteous and kindly 
feeling. Next to the cordial abandonment of individual 
hostility, or the loving, tender reconciliation of alienated 
friendship, what can be more pleasing than the abate¬ 
ment of national antipathies and the softening down of 
those asperities which have but too deeply marked the 
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intercourse of different branches of the human race? 
That nations should think or feel exactly in unison is no 
more to be expected than that individuals of the same 
family should possess identical tastes and habits ; but as 
in the smaller, so in the larger groups, these distinctive 
characters may and ought to exist apart from every un¬ 
kind jealousy or envious bitterness. There had been far 
too much of this in past days, and we hail with pleasure 
the appearance of this friendly book, which has evidently 
been drawn up in a truly kind and genial spirit. 

If it puts us somewhat to shame, that the Assistant- 
Astronomers of the Paris Observatory should be telling us 
what goes on at our own doors, wfe have only ourselves to 
thank for the omission, and them for the way in which 
they have supplied it, The plan they have adopted is an 
excellent one ; and as to its execution there is very much 
to praise. A history of English observatories and their 
work could not be otherwise than somewhat unequal in 
its execution; it would probably be so to some extent 
even in native hands ; to a foreigner, who must, generally 
speaking, depend upon communicated information, the 
difficulty wmuld be insuperable ; and to this cause wc 
may evidently refer the omission of some linely appointed 
private observatories, such as those of the Rev. H. C. 
Key, with its 18-inch silvered speculum, of Mr. Bird, the 
Rev. E. L. Berthon, Capt. Noble, Mr. Neison, Mr. Barnes, 
and many others. It is, in fact, in these private 

telescope-houses ” that England is so rich, as was 
formerly remarked in substance to the present writer 
by M. Ldon Foucault, and it is through their work that 
much of the physical astronomy of the day has been 
advanced to its present position. But this is exactly what 
wmuld escape the notice of any but ourselves, and even 
the generality of ourselves ; and in this respect there is, 
of course, a good deal of deficiency in the work which 
cannot wxll be blamed. But great pains have evidently 
been taken to insure correctness, and to impart knowledge 
which to many among ourselves will have all the interest 
of novelty ; and this has been done, for the most part, as 
far as we can judge, in a very satisfactory way. 

The French language is now so generally understood 
among us that a translation is perhaps not required ; but 
should it be undertaken, or should the authors, as we hope? 
be encouraged to send forth'another impression, wc would 
request permission to offer a few suggestions. The Bed¬ 
ford Catalogue, which has had so marked an influence on 
English astronomy, would well come in for a share of 
notice : the names of the opticians, whose work is de¬ 
scribed—which are seldom given, and perhaps not always 
correctly—might be supplied with advantage; several 
orthographical slips, and one considerable error in the 
little map, might be rectified. With these improvements, 
and some difference in the arrangement and appropri¬ 
ation of the very pretty illustrations, this charming little 
volume, even now greatly to he commended, would meet 
our expectations in every way. T, W. W. 


LETTERS TO THE EDITOR 

[The Editor does not hold hmiself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymotis 
communications i\ 

Quantitative Relations of Cause and Effect 
After Mr. Spencer has implied that he will not himself con¬ 
tinue the controversy further, Mr. Hayward, in his last letter, 


has confused the issues by misstating Mr. Spencer’s position. In 
the circumstances, perhaps, it will not be improper for me, as 
one familiar with Mr. Spencer’s psychological doctrines, to 
rectify Mr. Hayward’s error and explain that which he misap¬ 
prehends. 

The cue may be taken from an experience described in Mr. 
Spencer’s Principles of Psychology” (§ 468, note), where it is 
shown that when with one hand we pull the other, we have in 
the feeling of tension produced in the limb pulled a measure of the 
reaction that is equivalent to the action of the other limb. 
Both terms of the relation of cause and effect are in this case 
present to consciousness as muscular tensions, which are our 
symbols of forces in general. While no motion is produced they 
are felt to be equal, so far as the sensations can serve to measure 
equality ; and when excess of tension is fel lin the one arm, 
motion is experienced in the other. Here, as in the examples 
about to be given, the relation between cause and effect, though- 
numerically indefinite, is definite in the respect that every addi¬ 
tional increment of cause produces an additional increment of 
effect; and it is out of this and similar experiences that the idea 
of the relation of proportionality grows and becomes organic 
A child, when bitifig its food, discovers that the harder he 
bites the deeper is the indentation; in other words, that the 
more force applied, the greater the effect. If he tears an object 
with his teeth, he finds that the more he pulls the more the thing 
yiekls. Let him press against something sofi, as his own person, 
or his clothes, or a lump of clay, and he sees that the part or object 
pressed yields little or much, according to the amount of the 
muscular strain. He can bend a stick, the more completely the 
more force he applies. Any elastic object, as a piece of india- 
rubber, or a catapult, can be stretched the farther the harder lie 
pulls. If he tries to push a small body, there is little re.sistance 
and it is easy to move ; but he finds that a big body presents 
greater resistance and is harder to move. The experience is pre¬ 
cisely similar if he attempts to lift a big body and a little one ; 
or if he raises a limb, with or without any object attached to it. 
He throws a stone : if it is light, little exertion propels it a con¬ 
siderable distance ; if very heavy, great exertion only^ a short 
distance. So, also, if he jumps, a slight effort raises him to a 
short height, a greater effort to a greater height. ^ By blowing 
with, his mouth he sees that he can move small objects, or the 
surface of his morning’s milk, gently or violently according as the 
blast is M’eak or strong. And it is the same with sounds ; with 
a slight strain on the vocal organs he produces a murmur ; with 
great strain he can raise a shout. 

The ex]ieriences these propositions record all implicate the 
same conscioiisnefS—the notion of proportionality between force 
applied and result produced; and it is out of this latent con¬ 
sciousness that the axiom of the iierfect quantitative equivalence 
of the relations between cause and effect is evolved. To shew 
how rigorous, how irreversible, this consciousness becomes, take 
a hoy and suggest to him the following statements :—Can he not 
break a string he has, by pulling? tell him to double it, and then 
he will break it. He cannot bend or break a particular stick ; 
let him make less effort and he will succeed. He is unable to 
raise a heavy weight: tell him he errs by using too much force. He 
can’t push over a small chest: he will find it easier to upi et a 
larger one. By blowing hard he cannot move a given object: if 
he blows lightly he wfill move it. By great exertion he cannot 
make himself audible at a distance : but he will make himself 
heard with less exertion at a gx ater distance. Tell him to do all 
or any of these, and of course he fails. The propositions are un¬ 
thinkable, and their imthinkableness shows that the consciousness 
which yields them is irreversible. These, then, are preconcep¬ 
tions, properly so called, which have grown unconsciously out of 
the earliest experitnees, beginning with those of the sucking in¬ 
fant, are perpetually confirmed by fresh experiences, and have at 
last become organised in the mental structure. ^ 

It is not, however, any such experiences which Mr. Hayward 
adduces to exemplify organic preconceptions. He asserts that 
his “principal ‘exemplification of unconsciously-formed precon¬ 
ceptions’ was of Mr. Spencer’s own choosing, namely, New¬ 
ton’s ‘ Second Law of Motion.’” This is an error : Mr.^ Spencer 
gave 710 examples of nnconscionsly-formed preconceptions. If 
Mr. Hayward will refer to Mr. Spencer’s letter in Nature, 
vol. ix. p. 462, he will find that Mr. Spencer has desc^bdq the 
unconsciously-formed notion of the relation 
effect in general terms, and without example or illustra^bih. In 
his last letter he simply named the relation between imuscular 
tensions and their effects. Probably he expected Mr. Haywatifd 
to seize his meaning without any specific example, ; < 
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The examples given by Mr. Spencer were examples of 
conceptions based on this luiconschntsly- 
formed preconception acquired during childhood ami boy- 
liood. Mr. Spencer gave three instances into which this 
precoucepLion tacitly enters: one chemical, another relating to 
tlie melting of ice, asid a third to the process of weighing. 'Fln^ 
last is the only one into which the relation between force and 
motion can be supposed to enter. But the consciously-formed 
conception that double wciglUs will balance double masses, and 
so on, is not one into which there really entens any relation ]»o- 
tween force and motion. Tlie notion of weighing is that of the 
equal forces of equal masses at the ends of equal levers. wSo long- 
as there is motion, there cannot be equilibrium. The idea of 
naotion is excluded when weighing is complete. 

When Mr. Hayward says that Mr. Spencer has taken 
Newton’s ^‘Second Law of Miotion” as an example of uncon- 
consciously-formed preconceptions, lie utterly mi.sapprchcndsMr. 
Spencer’s meaning. The '‘Second Law of Molioii” is one of 
those developed coucefiJoJu derived from the organic/;vAwr<y>- 
tions above described. 

Mr. Spencer’s argument appears to 1 )C briefly this I. There 
are numberless experiences unconsciously^ acquired ami un¬ 
consciously accumulated during the early life of the Individual 
(in liarmony with the acquisitions of all ancestral individuals) 
which yield the preconception, long anlecedhig anything like 
conscious physical experiments, that physical causes and effects 
vary together quanlitativcly. This is gained from all orclons of 
physiem experiences, and forms a universal preconception re¬ 
specting them, which the physicist or other man of Science brings 
with him to his experiments. 

2. Mr. Spencer showed in three cases—chemical, physical, and 
mechanical—that this preconception, so brought, was tacitly in¬ 
volved in the conception which the experimenter drew from the 
results of his experiments. 

3. Having indicated this universal preconception, and illus¬ 
trated its presence in these special conceptions, Mr. Spencm* 
goes on to say that it is involved also in the special conception 
of the relation between force and motion, as formulated in the 
“Second Law of Motion.” He asserts that th’s is simply 
one case out of the numberless cases in which all these conscious- 
reasoned concliisious rest upon the uncousciously-formcd conclu¬ 
sions that precede, reasoning, Mh Spencer, alleges, that os'it has ■ 
become impossible for a boy to thlnlt that by a smaller effort he 
can jump higher, and for a shopman to think that smaller weights 
will outbalance greater ttuantitic.s, and for the physicist to think 
that he will get increased effects from diminished causes, so it is 
impossible to think that “alteration of motion ” is not “propor¬ 
tional to the motive force impressed.” And he maintains that 
this is, in fact, a latent impUcatiion of unconsciously organised 
experiences just as much as those which the experimenter neces¬ 
sarily postulates. 

I may add that if mathematics included in its range the con¬ 
nection between objective phenomena and the answering sub¬ 
jective states, this question woula }be one for mathematicians; 
but at present it is, as it seems to me, a question pertaining to 
the psychological basis of inductive logic. James Collier. 

Bayswater, May 18 


The Glacial Period 

I THINK there are but few points in Mr. Belt’s letter (“ The 
Glacial Period,” Nature, vol. x. p. 25) to which Geologists 
who have devoted much attention to the ice action will not 
take exception. May I be allowed to call attention to one or 
two ? 

1. I do not believe that there is evidence, which anyone 
accustomed to glacier “ spoor ” would admit, of an extension of 
the ice-cap so far south as the Thames valley. 

2. It is in the highest degree improbable that the shells on 
Moel Tryfaen should have been scooped out of the bed of the 
North Sea by moving ice and transported to their present 
position. Apart from the difficulties of a glacier thus walking 
so far up-hill, and of shells having escaped utter smashing in 
this uncomfortable mode of transport, Mr. Belt has forgotten that 
Wales was a centre from which radiated glaciers, and at one time 
an ice-sheet, which surely would have warded off from its own 
hUls the northern intruder. What evidence is there that the ice- 
sheet ever followed its path ? All that I know points to local 
glaciation. 

3. Mr. Belt forgets that the various sea-marks are often at 
very different heights above the present water-level—as is so well 


shown in Scandinavia—and that no lowering of the water will 
explain this. The height of even 600ft. wliich lu;^ claims is one 
that rests on many assuuipLions and but Utile contidcnce can be 
placed on the uunicrical results. 

It would be easy to discuss many other quesiions which he 
raises, but this vvouM occupy far too much s[)a.ce. My present 
purpose Is not so much to do this, as to iiff r a protest against 
such a imrteutous development of a theory which has for some 
linn; past been assuming nightmare proportiom*. 

St. John’s C'oUcge, Cambridge, May ly T. (1. Bonney 


Lakes with two Outfalls 

It Is quite possible tiia'; 1 am wrong in my memory of the 
Nystuen watershed; and as Prof. Stanley Jevons examined the 
place critically, I can have no doubt that I am so. 1 passed 
merely as a traveller, and* described wliat 1 had seen, from a 
memory, not specially sharpened by a knowledge of the impor¬ 
tance of the point, at the lime the observation was made. 1 
know well what tricks one’s memory t>lays under sucli circuin- 
stance.s, particularly when one hats liccn rambhn .j over many 
similar localities; and my letter indicated that I w.is in doubt as 
to the particular lake which gave the double outfall. I passed, 
too, just after much heavy rain, and it is possililc that tlie lioggy 
bottom which Mr. jevous describes was temporarily converted 
into the lake, wliich deceived me. I may add, that both the 
guide who brought mo over the mountains from Aardal, and the 
Skydsgudt who took me to Skogslad, confirmed the double out- 
fall. 

My object, however, in writing, was chiclly to draw attention 
to Norway, as offering an admirable held for tlie fietilcmcnt of 
the controversy, without going to the wilds of America. If 
there be such phenomena, and I believe there arc, tlicy may 
assuredly be looked for in that land of hard granite rock, moun¬ 
tain plateaux, and innumerable watersheds of all si/cs and 
varieties, and if the lumdrecls of educated linglishmcn who go 
there every year be only imtiressed with the importance of 
accurate observations, the point may soon l>c setlleil 

Certainly I agree that Colonel Greenwood, who has kindly 
favoured mo wdtii a most interesting letter of advice, has done 
excellent service by his quite justifiable incredulity, and, I shall 
myself be content to have made a mistake, if by it 1. shall be 
the cause of greater accuracy in othern. W. B. TilRLWAi.t 
27, Burghley Road 

Glass Cells with Parallel Sides 
I SEND you a brief description of a method I liave recently 
employed for niiiidly fitting up gjass cells widi parallel sides, 
believing that it may be of interest to your readers, 

A piece of iadiarubber tuliiiig (or of solid rulibcr) bent into a 
semicircular form is placed between two equal-sixeil rectangular 
plates of glass, the ends of tlie lube Icnninating at the upper 
edges of the gla.ss plates ; the ])lates arc then held together by 
passing two strong indiarublier rings over their ends. If the 
rings are of such a size as to exert the requisite compircssiou a 
semicircular water-tight cell is thus obtained, which can be taken 
to pieces and cleansed with the greatest case. 

A trough so made served well to exhibit will) an ordinary 
magic-lantern the experiments described, on pp. 173 and 174 in 
Tyndall’s “ Heat a Mode of Motion,” and smaller cells suitably 
fitted with platinum wires, and held in the wooden frame of an 
ordinary lantern-slide, enabled the galvanic decorniwsition of 
acidulated water and of saline solutions to be thrown upon a 
screen and thus rendered visible to a laqm audience. 

Queenwood College, Hants. " Prank CluWKS 

Brilliant Meteor 

When nearing Holyhead at 0.50 A. M. on the 19th inst the 
most brilliant meteor I have ever seen passed .slowly across the 
heavens. It formed near Antares, remained stationary for two 
or three seconds, and then slowly moved to the northward,, 
disappearing in the Great Bear, Throughout, the soft 
green light showed every portion of the hull and rigging 
noth as much distinctness as a number of pyrotechnic 
fires could have done. Tlie shape was that of an elongated 
ellipse, slightly contracted at one end, with the major axis of 
the apparent diameter of the sun, A short time before it dis¬ 
appeared six sparks as lax’ge as Jupiter were discharged from the 
soitihern end, and I thought a crackling sound followed. 

Celtu, May 20 Wm. W. Km0LE 
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THE If.S. ACADEMY OF SCIENCE 

Session a'i; WAsirmcrroN 

T he U.S. National Academy of Science liclcl its 
meetings this year at the Smithsonian Institution, 
the venei'able Prof. Henry, secretary of tlic Institu¬ 
tion, presiding over the deliberations of the Academy. 
The session commenced on April 21 and lasted four days. 
By favour of the scientific editor of the New York 'Fri- 
bmie we have obtained advanced reports. Our space per¬ 
mits us to give only the titles of the more important 
papers ; but as Dr. Brown-Sdquard’s paper on the func¬ 
tions of the brain is of very great interest in reference to 
recent researches on the subject, we shall give a longish 
abstract of it. 

Among the papers of importance were the following : — 
Dr. J. L. Le Conte read a paper On a classification of the 
RJiy 7 ichopJiorous coleoptcra. Prof. Fairman Rogers de¬ 
scribed an automaton to play tit-tat-too, which he had 
constructed. 

Prof. A. M. Mayer read three papers, one entitled ‘hSiig- 
gestions as to the functions of the spiral scaUe of the 
Cochlea, leading to an hypothesis of the mechanism of au- 
dition.^^ The second paper was headed “ Abstract of a re¬ 
search in the determination of the law connecting the pitch 
of a sound with the duration of its residual sensation, and 
on the determination of the number of beats—throughout 
the range of musical sounds—which produce the most 
dissonant sensations ; with applications of these laws to 
the fundamental facts of musical harmony, and to various 
phenomena in the physiology of audition.^^ Prof. Mayer 
gave the particulars of a series of experiments by which 
it was ascertained what must be the frequency of succes¬ 
sive sounds to have them blend indistinguishably together. 
The third described a series of experiments on the reflec¬ 
tion of sound trorti flames and heated gases. 

Prof. Simon Newcomb, the astronomer in charge of the 
Washington Observatory, gave a description of the pre¬ 
parations in America for the observation of the coming 
transit of Venus. These arc most thorough and com¬ 
plete. 

Prof. Wolcott Gibbs, of Harvmrd University, read a 
paper On metamerism in organic chemistry. Prof. Gibbs 
has discovered six metameric bodies, a seventh having 
been discovei'cd by Prof. Erdmann. 

Comparative velocity of light in air and in vacuo, by 
Prof. Stephen Alexander of Princeton College. This 
brief paper merely contained a few interesting suggestions 
on a small correction of the velocity of light as deduced 
from experiment. 

In accordance with the iindulatory theory the velocity 
of light must be less in atmospheric air than in vacuo, in 
the inverse ratio of the index of refraction of atmospheric 
air to I I that is, as i to i *000294. The velocity then as 
ascertained by experiment under the air should be in¬ 
creased by just about 0*000294 of itself to be equal to that 
in vacuo ; i.e, to the extent, almost exactly, of 55 miles per 
second ; a very small quantity indeed in compaidson with 
the whole velocity of 185,000 miles per second ; and yet, 
small as it is—and so small as to be below the limits of 
error of the experiments in question—it is yet very 
closely equal to three times the velocity of the earth 
in its orbit. 

It is an outstanding excess, and no more, with which 
we often have to do, as, for example, in the measurement 
of temperature ; but the scale on which those differences 
sometimes present themselves makes them, small as they 
may be in their original comparison, grand in comparison 
with ordinary standards. Prof. Alexander was not aware 
that anything has yet been put forward elsewhere on 
this subject. 

Prof. Hayden gave a general account of the scientific 
explorations and survey in the West in which he has been 


engaged. With the results of these our readers are already 
pretty familiar. 

^ In a paper On the laws of cyclones, by Prof. William 
Fcrrel of the Coast Survey, the author gave a rhruic of 
our knowledge on the subject and of some of the theories 
which have been advanced. 

Dr. E. Bessels read a paper entitled “The liistory of 
Smith’s Sound from a Geographical and Geological Point 
of View, and some other General Results of the Polaris 
E.xpedition.” E)r. Bessels thinks that Smith’s Sound must 
be I'egarded as the best of the three gateways to the 
pole. The land found between 81'^ and 82° seems to Dr. 
Bessels to be of great importance in demonstrating that 
Greenland has been separated from the continent in a 
south-north direction. Dr. Bessels stated several im¬ 
portant facts bearing on the rising and sinking of the land 
on the Greenland coast. 

Prof. Simon Newcomb gave a description of the great 
telescope at Washington; and a paper by Prof. S. 
Alexander of Princeton, N.J., On three of Jupiter’s satel¬ 
lites, was read. 

Prof. J. S. Newberry of Columbia College, New York, 
read a paper On Lower Silurian fossils. This was a 
memoir on the so-called land plants of the Lower Silurian 
in Ohio. Taking all the characters of these interesting 
fossils into consideration, Prof. Newberry is disposed to 
i-egard them as casts of the steins of fucoids. 

The following papers were read by title only :—A memoir 
on the zodiacal light, by Prof. S. Alexander; On some 
points in Mallet’s theory of vulcanicity, by^ Prof. E. W. 
Hilgard ; The polarisation of the zodiacal light, by Prof. 
A. W. Wright. An exceedingly interesting and valuable 
paper on the mode of formation of the earth, its condition 
as to interior fluidity, and the probable limits within 
which it was reduced from a fluid state to its present con¬ 
dition, under the title of “A Criticism on the Coatrac- 
tional Plypothesisof the Earth’s Surface Changes,” was read 
by Capt. Clarence Dutton of the Ordnance Corps, U.S. A. 

Dr. Brown-Sequard began his paper On the pre¬ 
tended localisation of the mental and the sensorial 
functions of the brain, by^ saying that the subject 
has been rendered more difficult by assumptions of 
physiologists upon insiifiicient data. Among the views 
wliich have been recently brought forwa,rd upon the 
localisation of nervous power in cerLain parts of the brain, 
there arc two of importance : one relates to the .seat of 
power actuating muscles, and the other is as to the seat 
of sensation for different nerves. In the latter particular, 
after noticing several exploded theories, some still per¬ 
tinaciously adhered to by physicians, Dr. Brown-Sdquard 
reviewed especially the assumption in respect to the seat 
of power for speech :— 

“ Let us consider the question of the locality ot the 
intelligence of the brain. Most physiologists arc agreed 
that this is the grey matter of the upper parts of the 
brain. But the method of communication is still open 
to research.” (Here the lecturer went to the blackboard 
and di’ew a figure somewhat like a sheaf of wheat without 
a band around it \ the stalks representing the nerves, the 
heads of wheat representing the cells.) “ Now you may 
subtract from this, by disease or otherwise, say tie 
upper third, and still you have the nerves and the nerve 
cells, and the processes can be carried on; but in the 
progress of such destruction downwai*d there would 
eventually be reached a point where the functions of the 
brain could no longer exist. This view would cxplaitx 
the facts as we find them. But there is no case on 
record where the grey matter on both sides of the brain 
has been destroyed without the loss of intelligence, and 
we must regard the grey matter as the seat of the 
telligence. But vast portions may be removed before 
the loss of intelligence becomes apparent. This I have 
myself tested and proved by vivisection of the lower 
animals. , 
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Now, in respect to the locality of the power of speech. 
It has been said that the loss of brain power to express 
ideas in speech was located in a certain part of the brain. 
This affection is called aphonia or aphasia. There arc 
three modes of expressing ideas—by speech, by gesture, 
and by writing. It is with the first only that we arc con¬ 
cerned. Some very hold theorists have tried to locate all 
these powers in a particular part of the brain. Let us 
confine ourselves to facts. Dr. Broca of Paris has ad¬ 
vanced the view that a certain small portion of some of the 
convolutions of the brain holds the power of speech. I 
admit that facts seemed to favour this view. But we find 
that there is no relation between the degree of aphasia 
and the extent of the disease of that part, and there are 
cases where the destruction of those convolutions is very 
great, and the injury to speech very little. Secondly, we 
lind that disease may have overtaken the anterior, the 
posterior, and the middle lobes of the brain, the particular 
.convolution supposed to involve speech not being affected, 
and yet there is marked aphasia. Now, is some one of 
these lobes the locality of the power of speech ? Such 
would he the reasoning of my opponents. We should be 
obliged to concede that in some persons the faculty of 
speech existed in one part of the brain, in some in another, 
in others another, and so on ad mfmftum. This is a 
redneiio ad ahsurdum. 

“ There is the case of the paralysis of the insane, where 
the grey matter may be diseased on both sides of the 
brain. In these cases the power of speech does not seem 
to be involved. There are cases of aphasia where the 
diseased pex'son has had the power of speech restored 
during delirium. The speech is coherent though the 
sense may not be. It is evident, then, that the faculty of 
speech is not actually lost in such cases ; and yet we find 
that the third frontal convolution is actually diseased in 
those aphasiacs who talk in their delirium. But the most 
decisive argument is found in the cases that 1 have seen, 
where the third frontal convoktion, the alleged organ of 
speech, has been destroyed, and yet the patients have not 
lost the power of speech. Therefore the theory is itself 
destroyed. There are fifty cases on record to show that 
the question of right-handedness or left-handedness does 
not apply in the considerations.” The lecturer here cited 
cases of Jacmet of Montpelier and Mr. Prescott-Hewitt of 
I^ondon. In the latter case the patient had suffered a 
destruction of that part of the brain for twenty years, and 
yet for twenty years bad spoken. 

We shall now take up the question of the localisation 
of motion in certain parts of the brain. I am surprised 
at the avidity with which a certain series of facts has 
been accepted as proof of this theory in England. A very 
eminent man, of whom I should not like to say anything 
severe, my friend Prof. Carpenter, has accepted those 
views. I may say that all England has accepted them. 
Prof. Huxley, indeed, has written me, that he only ac¬ 
cepted this view in part, but I cannot see how he can 
accept a part without accepting the whole, where even the 
part is incorrect. The famous experiments of Dr. Ferrier, 
of Guy’s Hospital, must here be considered. As you wdll 
see, they are not, however, conclusive. By the appli¬ 
cation of galvanism to certain parts of the brain of 
animals, he produced certain movements. When we do 
not stop to think, this would seem to prove that there are 
in the brain certain centres of movement governing cer¬ 
tain parts. But it is only a semblance. A part of the 
facts are taken for the whole. We should know all the 
series before we adopt the conclusions. Let us examine 
the other facts. 

It is perfectly well known that the cutting away of a 
large portion of the brain does not produce the least 
alteration of voluntary movement any where. Suppose 
that part of the brain, say the anterior lobe, being excited 
by galvanism, produces a movement in the anterior limb ; 
now suppose that part of the brain is cut away, then the 
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anterior limb should be paralysed, for its voluntary move¬ 
ment is gone. Admitting that the other half of the brain 
should supply the place of the missing part, let us take 
that away also ; then certainly there should be a paralysis 
of the anterior limbs. But there is not. This should be 
sufficient to invalidate the conclusions of Dr. Ferrier, 
But there are abundant pathological facts of this nature 
proving the fact beyond question. ^ And then there are 
the cases of recovery from paralysis. There is no such 
localisation of power as Dr. Ferrier has assumed. If 
galvanism be applied to the severed leg of the frog the 
leg will jump although there is no brain power in the 
question. 

What should have been done was to have cut the con¬ 
nection of parts, so that a general effect should not have 
been propagated throughout the brain by the application, 
of galvanism to a part. This would be the cxperimcntim 
crncis. My friend Dr. Duprd of Paris has made this ex¬ 
periment. I made it also, before he did, but he publishel 
his before mine. But there arc many other facts almost 
equally impressive in their character which may be cited, 
We find many cases where the lesion of part of the brain 
produces paralysis on the same side of the body, and not 
on the opposite side, as in the majority of cases is the rule, 
There is a case recorded where a ball passed directly 
through the brain, and it produced paralysis on the rigHt 
side, instead of the corresponding side.” Here Dr. Brown- 
Sdquard objected to having a certain class of brain affec¬ 
tions named after him. stating that diseases should be 
named from their distinctive features, and not after 
physicians. 

Dr. Brown-Sdquard then applied a similar course of 
reasoning to the localisation of sensation in specific parts , 
of the brain, concluding by stating that it is evident we * 
cannot locate the centres of either sensation or motion 
in specific parts of the nervous system. 


THE LONG PERUVIAN SKULL 

T WISH to place before comparative anatomists ani 
anthropologists a question which has been encumbered 
by some misleading inaccuracies, in a recent communi¬ 
cation by Dr. J. Barnard Davis to the Anthropological 
Institute, On Ancient Peruvian .Skulls” Journ, An^ 
thropol. Inst, vol. iii,, p. 94). So early as 1857, in 
communications to the British Association, and to tk' 
American Association for the Advancement of Science, I 
showed, in opposition to the views of Dr. M orton, and of 
all American ethnologists up to that date, that a dolicho** 
cephalic type of head is characteristic of certain widely 
diffused American races. At a later date 1 set forth, in 
Prehistoric Man," my reasons for believing that this,,! 
which is now universally acknowledged as true in general, 
may be speciBcally asserted of the ancient Peruvians. 
This latter proposition Dr. Davis undertakes to refute; 
it is not a mere matter of personal controversy, but a 
question of some ethnical significance. As a Canadian, 
I lie outside of the charmed circles of home science and 
criticism, and only receive tardy news even of such com¬ 
munications as this, in which I have a personal interest, 
Dr. Davis has not himself had an opportunity of examin¬ 
ing the evidence on which my opinion was formed; and^ 
in the communication above referred to, shows that he fails 
to appreciate its nature or true bearing. lie says, Bn 
Wilson’s view, “ which is that the dolichocephalic Peru¬ 
vian skulls are of natural form, was combated in the 
* Thesaurus Craniorum.’ Since that book was printed, I 
have received ample and satisfactory evidence as to the 
truth of the proposition that the long skulls owe then 
quality to artificial means. By the politeness of Dr. > 
Aitken Meigs, of Philadelphia, I nave obtained twe 
Peruvian skulls which at one period belonged to Dt 
Morton’s collection, as a specimen of each kind, One d 
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these is brachyceplialic, the other is dolichocephalic, but 
they both present distinct traces of artficial distortion; 
This fact is conclusive.” So says Dr. Davis. But con¬ 
clusive of what? So far as I can see, it is simply 
conclusive as to the fact that both skulls have been arti¬ 
ficially distorted. He then quotes Professor Wymann, of 
Boston, who, after an examination of the specimens 
referred to by me, settles the question thus summarily : 
^^The upshot of the whole is, the crania do not confirm 
Dr. Wilson^s statement. One of Dr, Wilson's points—in 
fact it is his chief point—is, that shdls arc natural because 
they are symmetrical; and that it is next to impossible 
that a distorted skull should be other than unsym- 
metrical." . „ , . . 

The thing I find most conclusive in all this is, that 
Dr. Davis and his correspondent both accredit me with 
inferences or opinions of their own, utterly inconsistent 
with my published views. So far am I from affirming 
“ skulls are natural because they are symmetrical,” that 
when my two critics have leisure to extend their reading 
to pp. 500-512 of the volume they refer to (“Prehistoric 
Man ”), they will find many natural causes specified as 
tending to modify and distort the human skull, ^ They 
will also find in the notes reference to papers in _ the 
Canadian Journal^ and elsewhere, in which^ various 
aspects of this question have been repeatedly discussed. 
Dr. Davis has, 1 believe, received copies of all of those 
from myself; but, at any rate, there is one which can 
scarcely have escaped his attention—“ On the Physical 
Characteristics of the Ancient and Modern Celt.”^ It was 
published in the Canadian Journal in 1864? reprinted in 
the Anthropological Joicrnal soon after, and became the 
subject of a good deal of reference in the famous copy¬ 
right action of “ Pike v. Nicholas.” In this the explicit 
statement is repeated : ‘^The normal human head may 
be assumed to present a perfect correspondence in its two 
hemispheres; but very slight investigation will suffice to 
convince the observer that few living examples satisfy the 
requif'emeuts of such a theoretical standard. Not only is 
inequality in the two sides of frequent occurrence, but a 
perfectly symmetrical head is the exception rather than 
the rule” There is no possibility of mistaking the 
opinion thus expressed. It was published by me so long 
ago as 1862 (Can. Journ. vii.414), and is repeated in sub¬ 
stance in the very work from which Drs. Davis and 
Wymann profess to derive their absolutely contradictory 
dictum as “ one of Dr. Wilson's points—in fact his chief 
point! ” 

But over and above all this, in the previous paper 
results derived from a careful study of eleven hundred 
and four English and French head-forms are set forth 
with this conclusion : “ It thus appears that the tendency 
to unsymmetrical deformity is nearly as three to one ; and 
that in the abnormal head the tendency towards excess 
of development towards the left is upwards of two to 
one.” This tendency, it is further added, is more deci¬ 
dedly manifest in the brachycephalic than in the doli¬ 
chocephalic head iynd. Anthropol. Journ. voL iii. p. 82). 
The views thus repeatedly set forth, and supported by 
such proofs, are certainly not open to any charge of am¬ 
biguity. It is somewhat amusing, therefore, to find two 
such high authorities as Dr. Davis and his Boston cor¬ 
respondent summarising the whole, in this offi-hand 
fashion, in a communication to a scientific body : “ The 
upshot of the whole is,” that, according to Dr. Wilson, 
“the skulls are natural because they are symmetrical, and 
that it is next to impossible that a distorted skull should 
be other than unsymmetrical.” 

By what process such opinions have been arrived at, 
and then accredited to me, I need not attempt to guess ; 
but one thing unaccountably overlooked is the distinction 
on which I insist, between undesigned natural deform¬ 
ation, traceable to such simple causes as the ohe-sided 
pressure of the mother's breast, of the cradle-hoatd, 5cc,, 


and purposed modifications of the head, such as those 
practised at the present day among the Flatheads on the 
Columbia river. Three points on which I have insisted, 
not without evidence in their support, are : That the 
shape of the human head may not only be designedly 
altered by artificial means ; but that it is much more fre¬ 
quently modified undesignedly, and rendered strikingly 
unsymmetrical, in infancy ; while a third source, that 
of posthumous distortion, has also to be kept in view. 

So far as to the general question. The specific one 
sought to be determined is the universality of a brachy¬ 
cephalic Peruvian type of head ; or, as I have asserted, 
the occurrence of well-defined dolichocephalic heads in 
ancient Peruvian cemeteries. Dr. Davis informs the 
Anthropological Institute that my view was combated by 
him in his “ Thesaurus Cratiiorum” (1867), and indeed it 
is with a view to the substantiation of “the criticisms of 
Dr. Wilson's statements in the ' Thesaurus,' ” p. 246, that 
Dr. Wymann's “upshot of the whole” is produced. As 
one of the subscribers to Dr. Davis's valuable Catalogue, 
as well as a contributor to his collection of crania, I am 
familiar with the work, and with the pages specially set 
apart for my correction. I have had it, indeed, for years in 
my possession, without thinking that it needed refutation. 
I recommend any readers interested in the question to 
turn to the aforesaid p. 246, and read the curious narra¬ 
tive of Dr. Davis's conversion, in consequence of the 
receipt of a “ skull next to unique in Europe,” which be¬ 
longs to “ the long-headed race ” of Peruvians, but yet is 
decidedly not long, or only long-headed “in a conven¬ 
tional sense,” whatever that may mean. 

I still believe it to be a fact, confirmed by my exami¬ 
nation of examples referred to, that there is a well-defined 
dolichocephalic type of Peruvian cranium, although a 
brachycephalic type is the^ prevalent pne. I have on 
three different occasions visited Philadelphia ^ with the 
express object of studying the Morton collection there. 
One result has been to lead me to form a clear idea as to 
the source of Dr. Morton's later views. He had asserted 
the predominance of one uniform cranial type throughout 
the New World. “ The long-headed Peruvians” were a 
disturbing element in this otherwise universal law. When 
therefore he turned to the examples in his own collection, 
and detected evidence of malformation by art in skulls 
which he had previously recognised as exceptions to his 
comprehensive theory, he welcomed the conclusion it 
suggested to his mind “ that all these variously formed 
heads were originally of the same rounded shape.” Dr. 
Davis informs us that he has obtained two Peruvian 
skulls formerly in Dr. Morton's collection, “a specimen of 
each kind,” i.c. I presume, an occipitally flattened, and 
an elongated skull, both of the prevalent brachycephalic 
type. He has also the Titicaca skull already referred to, 
long, and yet not long, except “ in a conventional sense.” 
Possibly both Dr. Morton's and Di*. Davis's views are 
correct deductions from such premisses. 

If a skull of the brachycephalic type, common to many 
American tribes (such as the Peruvian skull figured by 
Prof. Busk, vol.iii.pl. 7, “Journ. Anthropol Inst.”), is 
subjected to extreme depression of the frontal bone, with 
corresponding affection of the paricto-occipital region by 
the action of the cradle-board, such a form results as is 
shown in Fig. 78, p. 245, of Di'. Davis's “Thesaurus Crani- 
orum.” Examples of this are not rare. Here, if the 
length is measured from the projecting base of the frontal 
bone, immediately above the nasal suture, to the extreme 
posterior point, that will fall, not on the occipital bone, 
but nearly mid- way between the lamboidal and coronal 
sutures. Such a measurement is the actual extreme 
length of the modified skull; but if it is accepted as the 
true longitudinal diameter, without reference to the dis¬ 
placement of the points of meastifement in the normal 
head, it is manifestly deceptive. It is, in fact, nearly 
equivalent to the sttfc^titution bf the diagonal of a 
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square for a cUaraetet drawn parallel to its two sides. 
Such a skull, notwithstanding its actual length by 
measurement, is properly classed as brachyccphalic. But 
take such a form as that which I have designated a 
Peruvian dolichoctplialic skull ” (“ Prehist. 2nd 

cd. Fig. so, p. 449). It is reproduced here ; Fig. i. 
Compare it with the abovc-cited example, in Dr. Davises , 
collection; or again compare the Peruvian child^s 
dolichocephalic skull (‘‘Prehist, Man/^ Fig 60, p. 451), 
also reproduced here, Fig, 3, with another juvenile skull, 
from the Peruvian cemetery of Santa, but of the brachy- 
cephalic type, as shown here, Fig. 2, reduced^ from 
Morton's “ Crania Americana," pL vii. The question is 



The question, then, turns mainly on this point—strangely 
‘ ignored by Dr. Davis and his correspondent,—that a 
dolichocephalic and a brachycephalic skull arc equally 
susceptible of distortion ; but the same compression 
applied to the two types will beget different results will 
not, in any strongly marked example of either type, wholly 
efface the original character could not transform such 
a dolichocephalic skull as Fig. i, into anything analogous 
to the elongated brachycephalic skull, Fig 78, of Dr. 
Davis's “ Thesaurus." 

I have necessarily left untouched various collateral 
points, for want of space; but enough has been said to 
show that what strikes Dr. Wymann as so curious," and 
manifestly in his estimation so conclusive " against me, 


tFjG. i.-“Peruvian DoUchocepliaUc Skull. 



Fig. 1^.—Peruvian ChiUr« Skull, Normal, 


not, as Dr. Davis and Dr. Wymann would have it, whether 
the one is in its natural state, and the other artificially 
elongated but whether it would be possible, by any 
elongation of the one, or abbreviation of the other, to 
reduce them to the same form? Compare the juvenile 
slmll, tihidk: fs' litttef''' ahdv probably ^ at ^ Ml. de¬ 

signedly, afeeted by art, with another of the same type, 
but purposely deformed by artificial means, Fig. 4. The 
same form is traceable in both, notwithstanding the 
modification of art. Both I conceive to be of the true 
dolichocephalic type ; in contrast to the Santa skull, 
Fig. 2, which, whether or not affected by the parieto- 
occipital flattening so commonlyresuiting from the cradle- 



Fig. 2.—Peruvian Child's Skull, Santa. 


in the projection of the occiput farther on the left than on 
the right side, is a feature I am very familiar with, in 
skulls which I should still call “ natural," as distinguished 
from those designedly modified by art. 

I shall refer only to two marked examples ofthis irrepfu- 
larity, in proof of such unsymmetrical forms existing 
among races in no way given to artificial cranial distor¬ 
tion. The first—a brachycephalic one—is “ the skull of a 
young Greek," No. 1,354 of the Morton collection; i 
cast presented by Retzius. Dr. J. A, Meigs describes it 
minutely in his catalogue, p. 29, but lakes no notice of 
its symmetry; although when viewed vertically it re¬ 
sembles some of the distorted Flathead skulls. The 



Fig. 4.--Fcruvian Child's Skull, Abnormal 


board, is no less obviously of the brachycephalic type; 
and could not be transformed into the other. "" 

The primary form of the skull, as determined, for 
example, by the relative proportion of the parietal bones, 
remains a factor to the last, however extreme may be the 
modifications superinduced by art. Only in the case of 
premature ossification of the sutures, consequent on the 
pressure applied in one direction, can this fail; though 
no doubt in two approximate head-forms, the one only 
slightly dolichocephalic, and the other equally slightly 
brachycephalic, the original distinctive characteristics 
may escape observation in the modified skulls. 


second—a dolichocephalic skull—Dr. Wymann will find 
alongside of the Peruvian skulls, No. 15 in the Warren 
Collection at Boston. It is that of a “ Chinese," or was at 
any rate brought from China by Capt. Edes. It approxi¬ 
mates in malformation to the “ Hochbelaga skull," Fig. 67, 
“ Prehist.Man, ” p. 501, as an example of posthumous dis¬ 
tortion. But in this skull from China the sutures are 
close, with no trace of dislocation or other indications of 
posthumous modification of forms. Those are extreme 
examples; but I repeat what I have long ago asserted '; 
that a perfectly symmetrical head is the exception, rather 
than the rule. DanIEI, WitSON 
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THE COMING TRANSIT OF VENUS * 

V. 

I T is probable that the observations of contact will be 
very materially supported by additional observations 
made with the double-image micrometer. This instru¬ 
ment was devised many years ago by Sir George Airy.f 
It is the most convenient eye-piece micrometer which can 
be used for measuring the distance between a pair of 
stars, or, as in the present case, between the limbs of the 
sun and Venus. The peculiarity of Airy's double-image 
micrometer consists in this, that one of the lenses forming 
an ordinary terrestrial eye-piece is divided in two, like the 
object-glass of a heliometer. The one half can be slid 
past the other, and the amount of displacement accurately 
measured by a divided circle, concentric with the screw 
which gives this motion. When the halves of this lens 
are relatively displaced, two images of the object are 
seen, as in the heliometer. If the distance between a 
pair of stars be the subject of measurement, the line of 
separation of the half-lenses is made to coincide with the 
line ioining the two stars. The screw is now turned in 


one direction, until the image of one star given by one 
half of the lens coincides with the image of the other 
star given by the other half of the lens. The amount of 
displacement is now read off. The halves of the lens are 
again brought to coincidence. The screw is now turned 
in the opposite direction, and a similar observation made. 
Knowing the value of the divisions on the divided circle, 
these two observations give us a means not only of de¬ 
termining the distance between the two stars, but also of 
fixing accurately the reading of the instrument when the 
half-lenses are in coincidence. 

It is easy to see that after the internal contact at in¬ 
gress, and before the internal contact at egress, measure¬ 
ments may thus be made of the distance of Venus from 
the sun's limb, from which the true time of contact may 
be deduced, just as in the Janssen photographic method. 

But, besides, this double-image micrometer gives a 
means of estimating the true time of contact in a manner 
which may possibly be one of very great accuracy indeed. 
Consider the case of ingress two minutes before the time 
of true contact. From this time up to the actual contact 
the distance between the cusps, where the limbs of Venus 



Fig. 16.—the Transit-instniineBt of the British Expedition. 


and the sun meet, will diminish with very great rapidity. 
By turning the micrometer so that, the line of junction of 
the half-lenses is in a line-with the points of these two 
cusps, the distance between them may be very accurately 
measured. The observation may be repeated a number 
of times. The great rapidity with which these cusps 
approach, with a very slight motion of the planet, makes 
it probable that each of these observations will give the 
means of determining very closely the true time of con¬ 
tact. 

There are great difficulties connected with observations 
of the sun at such low altitudes as are required for the 
application of De I’Isle's and other methods. These will 
materially affect the definition of the cusps, and it is not 
certain that the micrometer method will give results so 
valuable as might have been anticipated. 

But even in the eye-observation of contact the low 
altitude of the sun will be a serious drawback. This 
difficulty has been fully recognised by the Astronomer 

* Continued from p; 30, f Greenwich Observation^ 


Royal, and, with the assistance of Mr. Simms, he has 
devised an ingenious eye-piece, which is likely largely to 
reduce the inconvenience.-^ The chief difficulty is, that 
at such low altitudes not only are the rays of light enor¬ 
mously refracted by the earth’s atmosphere, but the 
colours are actually dispersed, as with a prism. Hence 
the definition cannot be perfect. The principle of the 
new eye-piece consists in employing a hemispherical lens 
for the one^ next the eye. The surface of this lens next 
to the eye is plane ; and the lens can be moved, by means 
of a screw and slight spring, in a socket which is a portion 
of a sphere the same radius as the lens. By turning the 
screw, various inclinations can be given to the plane sur¬ 
face next the eye. But the curvature of the other surface 
remains the same, though a different portion of it is used. 
The practical result, then, of such an inclination of the 
lens in its socket is simply the introduction of a prism 
whose angle can be so varied as to correct totally the 
atmospheric dispersion. 

* Moutfity Notice® of the R.A.S. vol xkx. p. sS. 
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But in the case of photography the^ low altitude of .e 
sun introduces a much more serious dilTiculty. The li it 
has in this ense to pass through a great length of ,c 
earth’s atmospliere, in its lowest and densest regi< 3. 
Much of the light is absorbed by the atmosphere, a s 
shown by the fact that tlie rising or setting sun ma) 
gazed at with im})ui\ity. But further, it is found lhai if 
all the colours composing the smVs light, those wl: h 
affect most powerfully a photographic plate are the n jt 
greedily absorbed. Hence it has been found at 
Petersburg that at mid-winter a photographic plate n* ;t 
be exposetl to the sun 360 times as long as at the e( i- 
noxes, when the altitude of the sun is about 6'’ or ^ 
This is a difficulty which cannot be surmounted exc >t 
by exposing the i>late a longer time than is desirable. 

It has. been already stated that considerable < i- 
crepancies in determining the times of contact mi it 
arise from observers noting cUrferent phenomena. e 
employment of the Model Transit of Venus ensures c i- 
cordance among the observers of each nation ; but II 
European observers will be much indebted to M, Stri 
who has actually compared his own olrscrvations v h 
those of the Kussian, German, ICnglish, and l''rench >- 
servers, so that comparisons will be possible between ,e 
observations of these different nations. 

Everything being now prepared for observing as j > 
cessfully .as possible the actual phenomenon of contac it 
remains to describe the means by which the time car »c 
determined accurately. All clocks and watches are it 
and regulated by observations of the stars, or by C' i- 
parison with other clocks so regulated. An astronom \1 
clock counts the hours up to 24h. The clock is set to n 
at the instant when a particular star passes the merid a. 
If then we have a means of determining the time w n 
this happens, wc can set our clock accurately to L il 
time. I hit a star does not pass the meridian of Greenv h 
at the same time as it passes the meridian of a p’ :e 
haying any , other; longitud^v /liythe aid of a transil 1- 

dptitirmlhed f ,;'bni to 

determine hetuat; Gre^nwic^ timo''at''anbther place ;e ' 
must, as before 'stated,'‘know accurately the longitud of 
that station. 7 'Acse adsohde iime and he 

longiUute^ aiy so connected^ that if we fnow the one he 
other can be inimerflately deduced. 

The longitude may be determined in a variety of 
different ways. If the two places whose difference of 
longitude is to be determined be not very distant, a 
simple method may be employed. A rocket is sent up 
from some point between the two stations. An observer 
at each station notes the local time at which the rocket is 
seen to burst. The difference between these times gives 
the difference of longitude. A flash from a lamp or re¬ 
flected sunlight may be similarly employed. 

The absolute time (and consequently the longitude) 
can also .be found by transporting chronometers from one 
station -where it is known to another where it is not 
known. First-rate chronometer's must be used, and a 
large number to check one another’s errors. Then in 
error of a chronometer is due to the influence of temp a- 
ture on the momentum of the balance wheel and lie 
strength of its spring. The Russians have of late y ts 
introduced with great success a method of secom ry 
correction for this error. Along with the compens cd 
chronometer at least one is sent without any com n- 
sation. The difference between this chronometer ad 
others is a measure of the sum total of the temp :a- 
tures to which they have been exposed; and by the a; of 
a table carefully drawn up from a number of obse na¬ 
tions, the amount of secondary correction necessary an 
be fairly estimated. It is said that the employmer of 
this device is of the very greatest service. Ten weli-i ed 
chronometers, accompanied by a single uncompens ed 
one, if carried between stations ten days apart {e.g 3t 
Petersburg and Gazan) will, in one journey, give the fc 


{May 21, 1874 

tude of an intermediate station (such as Moscow) cor¬ 
rectly within of a second of time. By the aid of this 
contrivance chronometers may be employed, even for 
very long journeys, to determine the longitude. This 
method is quite new, and has not been tested by any 
nations except the Russians, llic results olitaincd by 
them are, however, perfectly Haiisfactory. Theoretically 
the idea is almost perfect; the outstanding temperature 
error being the main fault of chronometers, and the em¬ 
ployment of an additional chronometer uncompensated 
giving us a means of determining the amount of this 
error, the tipie deduced by this means ought to give very 
satisfactory results. Tlierc is but one objection to the 
method, which is only a partial one. After a scries of 
alternately very hot days and very cold niglits, the differ¬ 
ence between the compensated and uncomiiensatcd chro¬ 
nometers might be the same as after the same period, 
with a tolerably uniform temperature ; but the correction 
necessary in these two cases might be very different in¬ 
deed. It is easy, however, to keep chronometers at a 
tom])eraturc which does not vary ra].)idly, ami the experi¬ 
ments rmulc by the Russians warrant us in saying that by 
the aid of this method longitudes may l>e determined, 
with very great accuracy indeed, in voyages of such length 
that the ordinary chronometric method would be unavail¬ 
ing, and that in every case where longitudes are rccjuired 
by the use of chronometers this method should be 
employed. 

A third way of determining the absolute time is by the 
use of telegraphic signals. An operator at Greenwich 
may arrange to telegraph a signal to another at 
Alexandria at a certain definite time of day. If the trans¬ 
mission ot the current from Greenwich to Alexandria 
were instantaneous the person at Alexandria would at 
that instant receive the exact time. But acurretit through 
a submarine cable is rctaixUnl. Suppose it to i,)C retarded 
two seconds ; the tiim* recunvctl at Alexandria will be/^t? 

by two seconds. If now an oiierator at Alexandria 
telegraphs to Greenwich he will dispatch the signal two 
seconds before it readies Grcenvvidi. 'fhe longitudes de¬ 
termined by the two currents in opposite iltrcclionH will 
therefore differ by four seconds. 'Hie iiuxin of these 
values gives the true longitude, and half the difference 
between the two determinations is the time of transit of 
the currents. It is found, however, both from tiieory and 
experiment, that if there lie a leak in the cable nearer to 
Greenwich than to Alexandria the current will |)ass more 
slowly in going to Alexandria than in the reverse direction. 
This difference, however, can never be very great. 

Corisiderable differences have been found by the 
Americans to exist between comparative observations of 
longitude by the telegraphic method and by the lunar 
method, which will presently be described. The Americans 
rushed to the conclusion that the error existed in the lunar 
method. This is not necessarily so. The American 
system of telegraphing over long distances consists in 
using a reday, A relay is an arrangement to overcome 
the difficulty of sending a current through a long 
line. It is placed at an intermediate station. It 
consists essentially of an elcctro-magnct which attracts 
a piece of iron when a current which has originally 
been sent through the primary station passes through its 
coils. This attraction of a piece of iron makes contact 
with a new electric circuit with a separate battery, and so 
the current is passed on to the final station, or to a second 
relay. The piece of iron must move through a sensible 
distance before the second circuit is completed. It has 
hitherto been supposed that the time lost in employing a 
number of relays could be eliminated by sending the 
current in alternate directions as above described. This 
is certainly not the case. The time elapsing before con¬ 
tact is made by a relay depends upon the strength of the 
current The strength of the current depends upon the 
length of the wire through which it is passing, and also 
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Upon the strength of the battery. Consider now the case 
of a relay at the junction of a long and short wire. The 
current passing through the long wire is weaker than the 
other. Hence if the current first pass through the short 
wire, the loss of time introduced by the relay is less than 
when the current is first sent through the long wire. For 
this reason the time taken by the current to pass in one 
direction is less than in the other direction. It appears 
then that the employment of a number of relays is in¬ 
jurious in longitude determinations, and if extraordinary 
precautions be not taken the resulting longitude will be 
erroneous. The same takes place with a submarine cable, 
with a leak near one end of it. 

It must be noticed that in all the methods here de¬ 
scribed for determining the longitude, the local time must 
be accurately known. This is done by aid of a transit 
instrument as before described. One of the transit in¬ 
struments of the British Expedition, in its wooden hut, is 
shown in Fig. 16. 

Another class of method for determining the longitude 
depends upon the motions of the moon. It has already 
been stated that what we want is to know at some instant 
the absolute Greenwich time. If then we could get some¬ 
thing analogous to a huge clock in the heavens which an 
obseiwer at any part of the world could see we should be 
able to determine our longitude. The moon may be 
taken to represent the hand of such a clock, and the stars 
the hours and minutes. The moon is chosen in pre¬ 
ference to the planets because she moves more rapidly 
among the stars. She moves around the earth, that is 
through 360° in 27J days, or through 1° in two hours, or 
through one second of arc in two seconds of time. If 
then the tables Nautical Ahna^iac predicting the 

place of the moon are absolutely correct, an observer by 
watching the instant at which she seems to come to the 
position of any star, and knowing from the tables the 
Greenwich time at which she reaches that position, re¬ 
ceives an intimation of the absolute time from this gigan¬ 
tic celestial clock. Or, if there be no star, it will suffice 
to observe the time when the moon reaches any definite 
position among the stars. As a matter of fact the tables 
of the moon are by no means perfect; but this difficulty 
is overcome by the regular series of observations of the 
moon’s place made at Greenwich on every possible occa¬ 
sion. Thus while the tables are sufficiently accurate to 
give the navigator a fair knowledge of his longitude, an 
observer in any country can, when convenient, compare 
his observations with those made at Greenwich, and so 
determine the longitude with great accuracy. 

It is a fact of interest in connection with the present 
subject, that the transits of Venus will aid materially in 
perfecting the Lunar Tables, The motions of the moon 
are rendered irregular by the disturbing attraction of the 
sun. But we cannot determine with great accuracy either 
the amount or the direction of the sun’s attraction upon 
the moon until we know accurately the sun’s distance. 
Hence if we wish to be able to compute tables of the 
moon sufficiently correct for the exact determination of 
longitude, we must employ every means in our power to 
perfect our knowledge of the sun’s distance. 

Of the methods available for determining the moon’s 
position, three will be employed in the coming transit. 
The first is by observing, with a powerful telescope, the 
exact time at which the moon extinguishes the light of a 
star in front of which it is passing. This is technically 
called an occultation of a star by the moon ; and when 
the occultation is made by the non-illuminated portion of 
the moon the observation has great precision, and, the 
position of the star being known, is very valuable for 
determining longitude. 

The second method is by observing, with a, transit 
instrument, the exact time at which the moon passes the 
meridian, and by observing about the satne time the 
transits of stars whose positions are well known. 


The third method is by employing an instrument called 
an altitude-and-azimuth instrument, or shortly, an alt¬ 
azimuth. This instrument is shown in Fig. 17, and con¬ 
sists essentially of a telescope mounted upon two divided 
circles so arranged that the one shall give the altitude of 
an object towards which the telescope is pointing, while 
the other gives its azimuth or its angular distance from 
the meridian measured in a horizontal direction. An in¬ 
strument of this class has long been employed at Green¬ 
wich with great success for determining the position of 
the moon when out of the meridian. It thus acts as a 
supplement to the transit-circle, of the utmost value in so 
cloudy a climate as our own. One disadvantage of this 
instrument is that the numerical reductions are extremely 
troublesome ; but no trouble is too great in an obser¬ 
vation of so much importance. 



Fig. —Portable Alt-azlmuili instrument. 


It is not absolutely necessary that both altitude and 
azimuth should be observed. In equatorial regions the 
motion of the moon is chiefly in altitude, while in places 
of high latitude the motion is chiefly in azhmith. Hence 
among the English stations the vertical circles alone 
are provided for the stations within 30° of the equator, while 
at Rodriguez, Kerguelen’s Island and New Zealand the azi¬ 
muth circles are accurately divided. All these instruments 
have been well tested, and are found to be remarkably per¬ 
fect. Not only the alt-azimuths but also most of the other 
instruments to be employed by the British have been con¬ 
structed by Troughton arid Simnas ; they ha^ all been 
well tried, and the results have so satisfactory that 
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these makers deserve great credit for the help they have 
thus given to the success of the expeditions. 

In all observations of the moon for determining the 
longitude there are of course numerous corrections which 
must be applied. Among these none is more important 
than the correction for the parallax of the moon. 

Ri'X'Ait'i’iTi.Ai'roN.—In the case of every nation de¬ 
pending upon De I’lslc’s melhod and in the case of every 
expedition when only one contact is observed,the longitude 
must be detennined with very great accuracy. This can 
be done by any of the following methods 

1. Ily rockets, or Hashing signals. 

2. By a trigonometrical survey. 

3. By the aid of chronometers, in which it would be un¬ 
wise to neglect the method lately introduced of adding to | 
the clironomclors one which is uncomi)ensatcd. 

4. The telegraphic method, in which it is not desirable 
to use relays, since very long lines with a Thomson's re¬ 
flecting galvanometer will give good results, while the 
employment of relays is objectionable. 

5. By observations of the mooids position which may 
be made by ehther of the three following methods :-r 

(a) By occiiltatioiis of ilie moon. 

(3) By transit observations of the moon and moon- 
culminating stars. 

(y) By aid of an alt-azimuth, 

Gkorge Forbks 

{To be continutid.) 

OCEAN CURRENTS 

I OBSERVE that in Nature, vol, ix. p. 423, Dr. 
^ Carpenter re-states and maintains his opinion that 
polar cold rather than ecpiatorial heat is the pimum 
mobik of his general oceanic circulation. In my papers 
in the Phiioso/diicai Ma^mine for Oct. 187 r and Feb. 
1874 T have proved, I trust, to the satisfaction of any 
physicist who will be iit the trouble to examine what 1 
have writtott oit the,subject, thismotioii is based upon 
axphfusiph^ofideas 'In regftfd to in wiiich clifier- 

eheb''of'"specificmotion, 'ltds not my 
object at present'’to entetdnto any further discussion of 
this elementary matter ; but I wish bricOy to refer to a 
new and somewhat plausible-looking objection advanced 
in Dr. Carpenter’s article against the views I advocate in 
reference to under-currents. The following is the para¬ 
graph to which I refer :— 

According to Mr. Croll’s doctrine the whole of that 
vast mass of water in the North Atlantic, averaging, say, 
1,500 fathoms in thickness and 3,600 miles in breadth, the 
temperature of which (from 40'’ downwards), as ascer¬ 
tained by the Challenge?' soundings, clearly shows it to 
be mainly derived from a polar source, is nothing else 
than the reflux of the Gidf Stream, Now, even if we 
suppose that the whole of this stream, as it passes Sandy 
Hook, were to go on into the closed Arctic basin, it would 
only force out an equivalent body of water. And as, on 
comparing the sectional areas of the two, I find that of 
the Gulf Stream to be about 1-900 that of the North 
Atlantic underflow; and as it is admitted that a large 
part of the Gulf Stream returns into the Mid-Atlantic cir¬ 
culation, only a branch of it going on to the north-east * 
the extreme improbability (may I not say impossibility ?) 
that so vast a mass of water can be put in motion by what 
is by comparison a mere rivulet, the north-east motion of 
which as a distinct current has not been traced eastward 
of 30° W. long, seems still more obvious.” 

The objection seems to me to be based upon a series of 
misapprehensions : (i) that the mass of cold water 1,500 
fathoms deep and 3,600 miles in breadth is in a state of 
motion towards the equator; (2) that it cannot be the 
reflux of the Gulf Stream, because its sectional area is 
900 times greater than that of the Gulf Stream; (3) that 


the immense mass of water is, according to my views, set 
in motion by the Gulf Stream, 

I shall consider these in their order ; (1) 'That this im¬ 
mense mass of cold water cainc originally from the polar 
regions I of course admit, but that the whole is in a state 
of motion I certainly do not admit. Thcn'c! \s no warrant 
whatever for any .such as.suin])tion. According to Dr. 
Carpenter himself the heating power of tlie sun docs not 
extend to any pTcal depth beltnv tin; surface ; conse- 
micntly there is nothing whatever to heat this mass but 
ine heat coming tlirough the eipllTs cru.st. But the 
amount of heat tlerived from this source is so trifling 
that an under-current from the Arctic regions far less in 
volume than that of the Gulf Stream would lie cjuitc suffi¬ 
cient to keep the mass at an ice-cold tem|)cniture. 'Taking 
the area of the North, Atlantic between the equator and 
the tropic of Cancer, indudinp; also the Carriliean Sea 
and the (kilf of Mexico, to be 7,700,000 s({u;tre miles, and 
the rate at which internal heat passes through the earth’s 
surface to be that assigned by Sir William 'Thomson, we 
find that the total quantity of heat derived from tlie earth’s 
crust by the above area is e((ual to about 8H x 10^'’ foot 
pounds per day. But this amount is equal to only i -Hpqth of 
that conveyed by the Gulf Stream, on tln^ suj>poKition that 
each pound of water carrie.s 19,300 foot pounds of heat. 
Consequently an imdcr-currenl from the polar regions of 
not more Than volume of the Gulf Stream would 

sufflee to keep tlie entire mass of water of that area, within 
C of wbat it would be were there no heat tlerived from 
the crust of the earth. That is to say, were the water con¬ 
veyed by the imdcr-currcnt at 32", internal heat would not 
maintain the mass of the ocean in the above area at more 
than 33^ The entire area of the North Atlantic from the 
equator to the Arctic circle is somewhere aliout 16,000,000 
square miles. An iinder-curront of less than ,h that of 
the Gulf Stream coming from tlie Ai'ciic rep/ious would 
therefore suflicc to ketqi the enfire North Atlantic basin 
filled with icc-cold water. In short, whatever theory wo 
adopt regarding oceanic circulation, It f'olfmvs t quallyas 
a necessary consequence that the entire mass oftlu; ocean 
below the stratum heated l>y the sun’s nys must consist 
of cold water. For if cold walt'r hti continually ctaning 
from the polar regions either in tin,? fonn of under*cur¬ 
rents or in the form of a jpuiem! underiiow, ns (hx ('ar- 
pcnler sup|)oscs, the entire under portion of tlie ocean 
must uUiraalely bcconut occupicid by cold water, (m there 
is no source from which this inllux of colt! wnter can 
derive heat save from the cnrtlTs crust. But the amount 
thus derived is so trifling a.s to produce no scnsililc c'flect. 
For example, a polar imder-currenl one-half llu' si/.e of the 
Gulf Stream would be siifllcicnl to ke(.‘p the entin^ water 
of the globe (below the stratum heated liy the sun’s rays) 
at an ice-cold temperature, internal heat would not be 
sufficient, under such circumstances, to maintain tlie 
mass 1° F. above the temperature it possessed when it 
left the polar regions. 

(2) But suppose that this immense mass of cold water 
occupying the great depths of the ocean were, as Dr. 
Carpenter assumes it to be, in a state of constant motion 
towards the equator, and that its sectional area were 
900 times that of the Gulf Stream, it would not llierefore 
follow that the quantity of water |)as.sing through this 
large sectional area must be greater than ttiat flowing 
through a sectional area of the (kilf Stream, for the 
quantity of water flowing through this large sectional area 
depends entirely on the rate of motion. 

(3) I am wholly unable to understand how it could be 
supposed that this underflow, according to my view, is set 
in motion by the Gulf Stream, seeing that I have shown 
that the return under-current is as much due to the im¬ 
pulse of the wind as the Gulf Stream itself. 

I am also wholly unable to comprehend how Dr. Car¬ 
penter should imagine that because the bottom tempe¬ 
rature of the South Atlantic should happen to be lower, 




NATURE 


53 


May 21, 1874] 


and the polar water to lie nearer to the surface in this 
ocean than in the North Atlantic, that therefore this 
proves the truth of his theory. This condition of mat¬ 
ters is just as consistent with my theory as with his. 
When we consider the immense quantity of warm surface 
water which, as has been proved,"^ is being constantly 
transferred from the South into the North Atlantic—a 
c[uantity which to a large extent is compensated by cold 
currents from the Antarctic regions—we readily under¬ 
stand how the polar water comes nearer to the surface in 
the former ocean than in the latter. In fact the whole 
phenomena is just as easily explained upon the principle 
, of under-currents as upon Dr. Carpenter’s theory. 

Di*. Carpenter lays considerable stress on the^ im¬ 
portant fact established by the Challenger expedition, 
viz. that the great depths of the sea in equatorial regions 
are occupied by ice-cold water, while the portion heated 
by the sun’s rays is simply a thin stratum at the surface. 
It seems to me that it would be difficult to find a fact 
more hostile to his theory than this. Were it not for this 
upper stratum of heated water there would be no differ¬ 
ence between the equatorial and polar columns, and con¬ 
sequently nothing to produce motion. But the thinner 
this stratum is the less is the difference and the less there 
is to produce motion. I have been favoured by the Hydro- 
grapner to the Admiralty with a series of temperature 
soundings taken along the equator, and from these I find 
that to so small a depth does the super-heating extend 
that the surface of the ocean at the equator requires to 
stand only four and a half feet above that at the poles in 
order to the ocean being in perfect equilibrium. In this 
case if we suppose, in order to constant circulation, that 
the polar column is kept in excess of the equatorial by 
the weight of say two feet of water, there would then re¬ 
main, only a slope of two and a half feet between the 
equator and poles. 

There is another point to which, with some reluctance, 
I am compelled to refer. Dr. Carpenter is continually 
representing that eminent physicists have adopted his 
theories while none of them share in my objections. I 
can assure Dr. Carpenter that such is not the case. 
Only a few wrecks ago one of the most eminent mathe¬ 
matical physicists of the present day stated to me that no 
one familiar with the elements of physics and mechanics, 
who w'ould be at the trouble to make himself acquainted 
with Dr. Carpenter’s theories, could ever adopt them. 

James Croll 


logics ; how a circuitous and apparently useless path 
taken by a nerve was full of meaning and instruction, 
and wheti studied in connection with facts of development 
and function would lead to an explanation which might 
be very much trusted. The relation of the tympano- 
custachian tube to the bifurcation of the seventh nerve was 
dwelt upon, as leading to the identification of the com¬ 
paratively small and simple auditory passage of the frog 
with the complex one of the mammal, and further to the 
homological identity of these passages with the spiracle of 
the Plagiostomes. The distribution of the fifth and seventh 
pairs of cranial nerves was held to agree with the view, 
suggested by development, that the trabecular arch is a 
pre-oral visceral arch, and that the pterygo-palatine is but 
an outgrowth of the mandibular arch. 

The paper, which was illustrated by black-board 
drawing, with the professor’s well-known aptitude, and 
which was a model of lucidity and careful reasoning, was 
loudly applauded. In a discussion which followed, Prof, 
Humphry drew attention to labours of his own having the 
object of showing the value of the teaching of nerve distribu¬ 
tion. He acknowledged the strong case which wasnowmadc 
out in favour of the trabecular arch taking its position in 
the scries of visceral arches, and thouglit that Prof. Parker’s 
paper on the development of the pig’s skull made it 
almost equally clear that the pterygo-palatine arch was 
similar in homology. It was also remarked that the same 
conclusions seemed deduciblc from Prof. Parker’s paper on 
the development of the salmon, where the pterygo-palatine 
arch was distinct from the first and in all respects like the 
other visceral arches. 

The practical class for the study of elementary biology, 
conducted by Dr. Michael Foster and Dr. Martin, is very 
successful this term. When thirty students entered last 
year the number was thought very large, and it was made 
up of ifien of several years who had previously had no 
opportunity of attending such a course. It was expected 
that a much smaller number would attend this year; but 
the large number of nearly forty have availed themselves 
of the course, and work proceeds in a most satisfactory 
and instructive fasliion. Adequate superintendence is 
provided at all hours of the working day by the co-opera- 
tion of four advanced students in addition to the lecturers. 
These arc Messrs. P. II. Carpenter, Trinity College, 
A. M. Marshall, lb Sc., and Langley, St. John’s College, 
and S. H. Vines, B. Sc,, Christ’s College. 

Q, T. Bettaky 


BIOLOGY A 7 ^ CAMBRIDGE 

N the evening of Monday, i ith inst, Cambridge biolo¬ 
gists mustered at least a hundred strong at the meet¬ 
ing of the Philosophical Society to hear a communication 
from Prof. Huxley, one of the honorary members of the 
Society, on the morphological conclusions to be drawn 
from the distributicn of the cranial nerves, with especial 
reference to those of the seventh pair. Prof. C. B. 
Babington, F.R.S., president of the Society, occupied the 
chair. Prof. Huxley took occasion to refer in terms of 
the highest commendation to the researches of Stannius 
more than twenty years ago, on the morphological teaching 
to be derived from studying the distribution of nerves, ancl 
also spoke of the deductions di*awn from nerve-supply by 
Gegenbaur, especially in his work on the “ Skulls of Pla- 
giostomous Fishes.” Prof. Huxley sketched in considerable 
detail the distribution of the portio dura or seventh cranial 
nerve in man, and compared it with the homologous 
nerve in the frog, showing how the arrangements of 
branches, especially the course of the chorda tympani, 
which seemed anomalous in man, were a necessary con¬ 
sequence of perfectly obvious and natural arrangements 
in the lower vertebrates. He also demonstrated how the 
morphology of the parts might be learnt from such homo- 

t * Phil. Mag. for March 1874, p« 170, ,1 


NOTES 

On Tuesday, Sir Samuel Baker delivered tlic Rede lecture in 
the Senate House, Cambridge, before a numerous assemblage, 
which included all the leading men of the University in resi¬ 
dence, and many ladies. The subject of the address was 
^‘Slavery,” and Sir Samuel’s narrative of his personal expe¬ 
riences in Africa was listened to with much interest. 

It is said to be in contemplation to confer honorary degrees 
at the Cambridge commencement upon Sir Bartle Frere, Sir 
Garnet Wolesley, Sir James Paget, and Prof. Helmholtz. 

It is stated that if the authorities of Owens College, 
Manchester, can show that they really require it. Government 
are prepared to make a considerable grant ot money to the 
College •; ; 

The Founder’s Medal of the Royal GeographicaBSociety has 
been granted to Dr. Schweinfurth, and the Victoria Medal to 
Col. P. E. Warburton, who recently succeeded in crossing the 
interior of Western Australia. 

By later advices from Australia we leam that Major Warburton 
accomplished exactly what he set out to do. He traversed the 
continent from the MacDonhell Ranges to the coast north of 
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Nickol Bay, passing over 800 or 900 miles of ground never before 
trodden by the foot of white man. The expedition has been 
useful only in a scientific point of view; the country for nearly 
the whole distance is utterly worthless. Barren, scrubby, and in 
the last degree wretched, the explorers had the utmost difficulty 
in forcing their way through. With poor food for the greater 
portion of their dreary journey, with water often scarce, and little 
game, the brave band were reduced to the utmost extremities. 

For three months they had nothing to live on but dried camels^ 
flesh, and as much roots and bulbs as they were able to gather. 

It is said that the king of Sweden has conferred upon Mr. Leigh 
Smith, the Arctic explorer, the Order of the Polar Star. Mr. 
Smith succeeded last spring, at his own expense, and with much 
difficulty, in rescuing the Swedish expedition, which had been 
caught by the ice in the preceding winter. 

The Albert Gold Medal of tbe Society of Arts has been 
awarded for the present year to Dr. C. W. Siemens, F.R.S. 

The German Emperor a few days ago at Wiesbaden, received 
Herr Kohlfs, the German explorer, vdio has just returned from 
the I^ybian desert. It was by the Emperor’s special command 
that the well-known traveller repaired to the palace and gave 
his Majesty an interesting account of his latest travels. The 
Emperor, as a farther distinction, desired Herr Rohlfs to dine 
that day at the imperial table. 

We are glad to learn that, in accordance with the wish ex¬ 
pressed at the Meteorological Congress held at Vienna in 1873, 
a commission has been nominated by the Imperial Academy of 
Sciences at St. Petersburg and by the Imperial Ministry of 
Marine, to prepare a project for the establishment of a central 
oflice for Maritime Meteorology in Russia, including a system of 
meteorological telegraphy and storm warnings. Prof. H. Wild, 

, Director of the Central Physical Observatory, and Capt. M. 
Rikatcheff, Asaistap.t in* the same establishment, are appointed 
members' of the commission.' 

M. PRJEWAISKY, a Staff-officer of the Russian army, is about 
to publish an account of a journey in which he has successively 
explored Dzungaria, Kouhou Noor, and Moupin, Like Armand 
David (Nature, vol. x. p. 32), he brings back with him exten¬ 
sive collections. Insects hold a large place in both; those of P<!;re 
David, said to be exceedingly interesting, have been presented 
to the Mus^e National, at Paris, where they have remained im. 
noticed by the French entomologists, one of whom says, that now 
“they will probably always remain unknoum.” 

M. J. Liagre has been elected, Perpetual Secretary of the 
Belgian Academy of Science, in succession to the late M. A* 
Quetelet. 

A Geological excursion on a somewhat extended scale has 
been proposed, to those localities in the Swiss Alps which have 
become household words amongst those who have studied the 
changes of the earth’s surface, and the action of ice and water 
more especially. A gentleman whose local knowledge is un¬ 
doubted has been requested to act as cicerone to the party, and 
to deliver discourses upon the more interesting spots. He has 
accepted the first task, but wishes to secure the kind offices of an 
indigenous geologist for the second. It is hoped to arrange for 
a large party of ladies and gentlemen to start early ia August 
and be absent for a month. This is the first time the interests of 
Science will be added to the enjoyments of a summer’s holiday, 
with the exception of the short excursions near home of the 
Geologists’ Association. 

The President of the lustitution of Civil Engineers and Mrs. 
Harrison held a reception on Tuesday evening in the western 
gallery of the International Exhibition, at which over two thou¬ 


sand guests were present. In addition to the picture galleries 
and rooms containing machinery in motion, the west quadrant 
was open, and in it were placed illustrations of recent scientific 
inventions specially lent for the evening. With the exception 
of Mr. Crook’s experiments showing attraction and repulsion 
accompanying radiation, and Tislcy and Spiller’s compound 
pendulum apparatus, all were applications of scientific inven- 
tiom to the wants of lifq, if wicked war may be included among 
our wants, for Sir W. Armstrong, and other firms, sent models 
of appliance.s for the hydraulic mounting of large guns, whereby 
they can be placed in position with case. One of the most 
recent applications of electricity is to a self-recording way¬ 
bill” of omnibuses. An apparatus brought out by Messrs. 
Whitehouse and Clark counts up once every minute the number 
of passengers in the omnibus and print.s this number and the 
exact lime in plain figures, hiach seat is separate, and the weight 
of the passenger on the seat brings tbe wire from that .seat in 
communication with the recorder. The instrument also records 
the speed of the omnibus at every moment of the journey, and 
shows the exact time of nrrival^nd departure from each station. 
The cost ia said to be but a few shillings a week, but it does 
away with the need of a time-keeper. A sample was exhibited of 
bills made May 15, in Liverpool, showing that the invention is 
practicable as well as ingenious, Nearly all other models were 
of docks, lighthouses, or railway appliances. 

At a meeting of the Sedgwick Memorial Committee held at 
Cambridge on the 12th inst., the treasuicrs, Mr, Vansittart of 
Trinity, and Mr. Ewbank of Clare, announced tliat more than 
10,000/. had been promised, of which 9,000/. liad been received. 
The money is to be expended in tbe erection of a Geological 
Mmseum, to be called the Sedgwick Museum. After discussion 
it was agreed that the time had arrived when it is ilcsirable that 
the University should lake the subject into consideration. The 
chairman, I’rof Humphry, was desired to comnuinicale the re¬ 
solution to the Vice-Chancellor, with a request that he would 
bring the subject under the congiderution of the ('ouncil of the 
Senate, 

On Thursday last in the House of C!ommons Lord K, Htz- 
maurice gave notice that in the event of rim Royal ('ommission 
reporting on a sufficiently early day before the dose of the ses¬ 
sion, he would call attention to the subject of University reform, 
and move a I'esolution. 

Count Wilczkk, we learn from the (Avi^ra/^/iicni 
has announced his rcadincs.s to give a rcwaird of 1,000 florins 
(100/.) to anyone who will bring home any news of the 
Austro-Hungarian Arctic Expedition. The slcamer, 

with the members of the Expedition on board, was last heard 
of on Aug. 21, 1872, on the north-west coast of Novnya Zem- 
bya, in about 76“ N. lat, when Count Wilcxek himself parted 
company with them and sailed southward in his yacht Isijorn, 

A LETTER from the Daily TAavs corresimndent with ILM.S. 
Chalien^qer givt^ some account of the work done by that ship 
between Simon’s Bay and Melbourne. The usual sounding, 
dredging, and trawling operations were carried on with excellent 
results ; many new specimens have t)een obtained by tlie dredge. 
The ship was at Kerguelen’s Island on J amiary' 7, and stayed 
about the island during the month of January, making careful 
surveys and observations, and collecting specimens l>oth from 
the sea and land. Previous to the ship’s departure from Christ¬ 
mas Harbour, Kerguelen, a cairn was built, and papers of in¬ 
struction, &c. for the Transit of Venus party left in it. On 
February ii the first iceberg was seen when making for Heard 
Island, and from this time till the beginning of next montb, ice 
beigs and drift-ice were met with in large quantities, the ship 
making one or two narrow escapes; on Feb* 24 the ship was 
quite close upon the so-called “ Termination Is^nd,” but no sign 
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of land was seen at all. On March 17 the Challenger anchored 
near Melbourne, all well. 

A TRAIN arrived at Algiers from Oran on the i8th inst., six 
hours behind time, having been delayed by a thick layer of grass¬ 
hoppers which covered the rails. 

The first meeting of the Board of Governors of the Yorkshire 
College of Science was held in the Philosophical Hall, Leeds, 
on April 30. Dr. Heaton was called upon to preside. The 
business of the meeting was the election of the president, trea¬ 
surer, council, and auditor for the ensuing year, also the appoint¬ 
ment of six endowed grammar schools and ten institutions, each 
of whose governing bodies should elect a Governor of the College. 
Lord F. C. Cavendish, M.P. and Mr. W. B. Denison were respec¬ 
tively elected president and treasurer of the College. The following 
grammar schools were placed in Schedule A :—Leeds, Bradford, 
Batley, Halifax, Wakefield, and Giggleswick. The institutions 
placed in Schedule B were the Philosophical Societies at York, 
Leeds, Bradlord, lialifax, Sheffield, and Pluddersfield, the 
Clothworkers’ Company of the City of London, the West Riding 
Coalmasters’ Association, the Cutlers’ Company, Sheffield, and 
the Trustees of Ackroyd Charity. Each of these bodies is in- 
\ited to nominate a member of the Board of Governors. 

The Times of India states that Dr, David Wilkie has been 
appointed by the Government of India to conduct a scientific 
investigation into the nature, pathology, and causation of the 
fever prevailing in the Burdwan and Hoogly districts. He is to 
work in communication with Dr. Lewis and Dr. Cunningham, 
and under the direction and general superintendence of the Sani¬ 
tary Commissioner with the Government of Bengal. 

U NDER the direction of Mr. Liversidge, Professor of Geology 
and Lecturer in Practical Chemistry, the Laboratory of the Sydney 
University is being improved in a way to make it similar to the 
Laboratory of the Royal School of Mines and the University of 
Cambridge, and to afford appliances for the proper conduct of 
the exercises in practical chemistry. 

Mr. William H. Dall resumed his Alaskan explorations 
under the U. S. Coast Survey, about April 20, at which date he 
expected to sail for Sitka and more northern points. It is pro¬ 
bable that his labours during the present season will be in the 
neighbourhood of Cook’s Inlet and the peninsula of Alaska, and 
the coast of the mainland as far as the islands of Nunivah and 
St. Michael’s. His duties are to complete a'coast pilot of the 
t erritory, and to make careful magnetical and other observations. 
Should his regular work permit, he hopes^to make large collec¬ 
tions in natm-al history and ethnology, in continuation of those 
of previous seasons, and transmitted through the Coast Survey 
Office to the National Museum at Washington, and which have 
done him and the Survey so much credit. 

Heft V. of Petermann’s Mitiheilungen, contains Contribu¬ 
tions to the climatology and meteorology of the East Polar Sea, 
by Prof. Mohn; an account of some of thejesults of Gerhard 
Rohlf’s expedition into the Lybian desert, with a map; and a 
German translation of the journal kept by Jacob Wainwright, 
while marching with Livingstone’s body from Central Africa to 
Zanzibar. A copy of this journal was obtained by the late 
Richard Brenner, the African traveller and Austrian Consul at 
Zanzibar. 

The additions to the Zoological Society’s Gardens during the 
last week include a Crested Curassow (Crax alector) from Gui¬ 
ana, presented by Mr. G. Bruce; a Ring-necked Parakeet 
[Palmor^iis torquatd) from India, presented by Mrs. A. de Nor- 
manville; a Coati {Nasua nasica) from South America, pre¬ 
sented by Miss E. Waller ; a Common Paradoxure [Taradoxurus 
iypus) from India, presented by Mr. G. R. Colbeck; two Mus- 
covey Ducks (Cairina moschaia) from Monte Video, presented 
by Mr. S. J. Ohff 5 a Koodoo {Strepsiems hudu) from Africa, 
deposited. 


THU METEOROLOGICAL CONGRESS AT 
VIENNA * 

IT. 

A WITH reference to the organisation of a system of meteorolo- 
^ ^ gical observations on the Chinese coasts, for advice regarding 
which the Congress was applied to, a report was adopted setting 
forth the general principles of organisatioir suited to the circum¬ 
stances of China. 

In addition to the above, General Myer, as commissioned by 
the War Department of the United States, proposed that with a 
view to their exchange at least one uniform observation of such 
character as to be suitable for the preparation of synoptic charts 
be taken and recorded daily and simultaneously at as many sta¬ 
tions as practicable throughout the world. This proposal the 
conference adopted, and, as the readers of Nature are aware, is 
now in operation. 

On these various subjects much valuable information will be 
found in the discussions in the Reports of the Committees, and 
in the communications printed in the Appendices, particularly 
on the subjects of weather telegrajffiy, sheet lightning, atmo¬ 
spheric electricity, ozone, clouds, atmometers, rain-gauges, and 
the protection of thermometers. 

In the review of the Leipsig Conference (Nature, vol. viii. 
p. 342) a hope was expressed with reference to the protection 
of the thermometers, which is really the vital question of meteoro¬ 
logy, that the Vienna Congress w^ould face it, seriously discuss it, 
and either arrive at some decision, or at least suggest some steps 
to be taken that might ultimately lead to the uniformity which is 
so imperatively called for. Unfortunately this has not been done. 
We say unfortunately, for scarcely two of the head observatories 
in the British Isles and on the Continent, where continuous or 
hourly observations are recorded, could be named at which there 
is uniformity in the protection of the thermometers as respects 
the box in which they are placed, height above the ground, and 
position with reference to walls and other surrounding objects. 
Now till uniformity in the position and exposure of the thermo¬ 
meters be obtained, there can be no comparableness in the re¬ 
sults, and consequently the observations are of little value as data 
for the determination of what must be regarded as the most im¬ 
portant fundamental facts on which the science rtsts, viz. the 
diurnal and seasonal march of the temperature and humidity of 
the atmosphere. It is only from the range of the temperature 
ai\d the humidity of the atmosphere of different regions as ascer¬ 
tained by observations made on a uniform method that we are 
furnished with physical data for the scientific treatment of such 
questions as the daily fluctuations of the barometer, and the 
changes and movements of the atmosphere generally. 

Prof, Wild’s paper on the exposure of thermometers (p. 77) 
we recommend to the careful consideration of meteorologists. 
His observations, instituted at the Pulkowa Observatory at 
heights of 6^ ft, 52 ft, and 86ft, are, as far as we are aware, 
the best that have yet been made for the purpose of disclosing 
the influence which mere height, as such, has on the tempera¬ 
ture. The thermometejs were placid on a scaffolding consiructed 
oftimher lightly put together, and standing in an open field, being 
in these essential points in striking contrast with those placed for 
a similar object on the Chinese pagoda in the Royal Gardens at 
Kew, it being evident that observations made with thermometers 
placed like th^ose at Kew will give results which possess little, if 
any, value in an inquiry touching the vital question of the posi¬ 
tion and exposure of thermometers. 

From the small differences among the mean temperatures he 
obtained at the different heights, Wild concludes that the height of 
thermometers above the ground need not necessarily be the same, 
but.may vary between 6 ft. and 33 ft. The differences he ob¬ 
tained as regards mean temperature, though by no means insigni¬ 
ficant, are doubtless small; but when we regard the maxima and 
minima and the observations at particular hours, which in their 
practical bearings are so important, the influence of height be* 
comes well marked. Hence, if in any meteorological system 
uniformity as respects height be disregarded, the results so ob¬ 
tained fail to supply the data necessary for a satisfactory epnj- 
parison of climates. This condition is all the more indispensable 
when the thermometers are placed at a height of 4ft. above the 
ground, at which they should be placed as being the height wliich 
gives the best results as regards the application of meteorology 
to human mortality and other important questions afiectmg 
animal and vegetable life. - 
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We are probably yet a long way from any simple method, 
suited for general adoption, for observing the tme tempmiture of 
the air at any place by means of the thermometer, so as to 
eliminate completely the disturbing iniluence of radiation as 
regards the thermometer and its protecting screen, or box. This 
is a prol)lem which may w^ell engage the serious attention of the 
chief observatories of this and other countries for some years to 
come. The inquiry may he conducted by ascertaining the true 
temperature of the air at different hours and seasons byJoule\s 
method, described in a communication to the I’hilosophical 
Society of Manchester, November 26, 1867, and comparing the 
results with those simultaneously obtained by thermometers pro¬ 
tected in boxes of different constructions and materials. <)n 
this point Wild’s paper contains some very valuable observations 
-^valuable, not because they are conclusive, but because they arc 
suggestive, as indicating the liim of inquiry whicli should he 
pursued. In the meantime all that can he secured is unifonniiv^ 
which would lie sooner attained if meteorologists recognised that 
the following positions of the thermometer are, on physical 
grounds, inadmissilde in rcsearclies intotlie horary lluctuatioms of 
the temperature and humidity of the air, viz. the roofs ol houses, 
close or near to walls, over l)arc .soil, in the shadows of trees, 
w^alls, or other obstructions, or outside windows. Let it be re¬ 
cognised that observati(yns made under these conditions are of 
less, and in most casc.s of no value, then ilie adoption of 4 ft. as 
the standard height would follow, and with it the fiucsllon of 
uniformity would be almost, if not altogether, settled. 

As regards rain-gauges, the Congress adopted as the best 
form for "the receiver of the rain-gauge the circular one, with a 
diameter of 14 in., and at a height of 3 fh, or lyetter 4J ft., above 
the ground, a decision which was agreed to l)y all the delegates 
except Mr. Buchan, who lodged his protest against it. We 
have taken the trouble of looking over Mr. Symons’ last pul,)- 
lishcd J^ 7 atish JRainfall, and observe that there are not more 
than half a dozen gauges in the British Isles of this dimension. 
The readers of Natuue arc no doubt aware of the extensive 
experiments and observations made on this subject in England 
for some years past, and published annually in the British 
Ram/aii, Irom which it has l)een experimentally proved that 
gauges of all sizes from 3 in. to 24 in, inclusive collect amounts 
not differing more than 2 per cent, from each other. We have 
hada^commml«dilon from.'Mr, Scott, by,which we are glad to 
'that/the'M-eteoroIogLcal,O'ftce'hai resolved to retain at 
its' stations' the Sin. gauges hitherto in use, ThiS' decision as 
to the size of the gauge a future Congress will no doubt rescind. 
Equally in error is the decision as regards height of gauge 
above the ground, especially large gauges. It is certain from 
numerous observations made on the subject, that gauges 
placed at from 3 ft. to 4^ ft. above the ground will not indicate 
with sufficient correctness the amount ot the rain which falls at 
the place of observation in cases where wind accompanies the | 
rain, owing to the disturbance caused by the obstruction offered 
by the gauge itself, and by the eddies generated within the 1 
funnel. Now owing to the enormous dragging influence of the 
earth’s surface of the wind, these disturbing effects are reduced 
several fold at the surface and at one foot above it as compared 
with 3 to 44 ft. high. On these grounds we cannot recommend 
British Meteorologists to follow .the decision of the Congress. 
Owing to the extreme variableness of the rainfall, particularly in 
such countries as Great Britain, where the surface is so uneven, 
the proper observation of the rainfall requires twenty times more 
observers than are required to observe any of the other meteoro¬ 
logical elements. It is therefore well that a cheap gauge is also 
a good one, since it facilitates an adequate observation, through 
numerous observers, of the rainfall, which from its practical and 
scientific bearings it is so important to know. 

In fixing the hours of observation it is essential that those 
hours be selected which give approximately the mean tempera¬ 
ture of the day. The combination of hours which seems to have 
been most approved both at the Leipsig Conference and the 
Vienna Congress, and referred to by some very able meteorologists 
as unconditionally the best, is 6 A.M., 2 P.M. and lo P.M. The 
merits of this combination consist in the equal interval of eight 
hours between the observations, in the close approximation to 
the daily mean temperature it affords, and in its suitableness 
for tri-daily charting of the weather. It is, however, a combi¬ 
nation of hours which, since it all but absolutely excludes the 
hours of occurrence of the daily thermometric, barometric, and 
hygrometric extremes and means, cannot be recommended as 
generally suitable for meteorological observations qf all countries. 


Indeed, its adoption in tropical and sub-tropical countries would 
be a blunder. As generally .suitable for all latitudes, and for the 
observation of the principal dally atmospheric phases of tempera¬ 
ture, pressure, &c., the best hours are 9 a*m. 3 u.m. 9 p.m, or 
lOA.M. 4 p.M. 10 r.M., it l)cmg assumed that sell-registering 

ihennometers arts also med. ^ 

Wc are glad to see that it ha.sbecn propo.scr1 to convene 
another Me 1 e(>vo 1 ogicaI Congress in three years, at\d hope that 
.some of the qiiesliotLS that form the lifc-blooil of the science will 
be .seriously and adequately discussed !>y tln^ inernher.s of that 
Congress. The more important <d‘ lliese (]ucHtions arc 
The position atul protection of the thctmometcjr for the tempera¬ 
ture of the air; (2) A more satisfactory method for observing the 
humidity of the air, and of making the deductions therefrom • 

(3) The observation of eartli-lemperatures, e.stjcciallyat and near 
the surface, and the depth at which fixed thermometers cea.se to 
be suitable ; (4) Holar and, terrestrial nidiatiou ; (5) The examina¬ 
tion of the drying (piaUties of Ihe^ .air by atmometens, so as to 
secure comparable result.s; (6) ,A statement of the conditions 
which anemometrical stations ought tf) fttlfd, so tliat the instru¬ 
ment shall indicate the true movement of the air over the region 
where it is placed, nr, if'tlu.H be unattainable, a. meauf? of valuing 
the observations so a.s to approximate lo it; (7) Anernometei? ' 

(Will’s, Ac.) ft>r stations of tlic second order, with whidr trust¬ 
worthy observations of wind-forc‘e may lui made ; and anemo- 
meter.H of velocity which admit of llun'r errors being readily ascer¬ 
tained from time to time ; (8) an udeiptale nomenclature of 
clouds ; and (9) Iheqiie.stion of almo.splieric electricity. 

Though the Vienna (Amgress can ])roper!y ha regarded as 
having only concerned itself with questions lying oir the. outskirts 
of meteorology, it has done commendable work in thus ]!)aving 
the way for future Congresses, cnleiing on tlie really important 
practical questions which united action on the part of meteoro¬ 
logists can alone settle. Until tolerable uniformity bo arrived at 
as regards (i), (2), (5), (6), (7), and (<S), in tlm above paragraph, 
meteorologists can scarcely lx; said lo havt* begun lo collect data 
of such a nature a.s will satisfy our best pliysidsts, nml thus lead 
Ihetri to undertake the investigation of tlie mon* important of 
the intricate and difficult problems of tint scitmcc. 

i/. 6V)c;(;///hv ccd/zr/' 


following is an cqdicinen.H (o the mmiet discovered by M. 
It will be seen that the comet will be vastly in¬ 
creased in hrilliaucy by the month of August. 
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SOCIETIES ANJJ ACADEM'IMS 
London 

Royal Society, May 7 i‘~"Note on some Winter Thcrmometric 
Observations in the Al^is, by E. Erankland, F. B.S. 

During the past winter the author spent a fortnight at the vil- 
lage of Davos, Canton Granbiindon, Switzerland, and. had thus 
an opportunity of experiencing some of the remarkable peculiari- 
ties of the climate of the elevated valley (the Prattiglin) in which 
Davos is situated.^ The village lias of late ac(|uired considerable 
repute as a climatic sanitarium for persons suffering from diseases ' 
of the chest. 

* Natuke, vok viii p. .842. , 
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The peculiar winter climate of Davos appears to depend upon 
the following conditions 

1. EU'^^ation above the Sea^ greater rarity of the 

air, and consequently less abstraction of heat from the body, and 
also secures greater transcalcncy in the atmosidierc by a position 
above the chief region of aqueous precipitation, and compara¬ 
tively out of the reach of the dust and fuliginous matters which 
pollute the lower stratum of the air. 

2. 7'hick and [durijig the wintei^ months) pernuvient snow^ 
which reflects the solar heat and prevents the communication of 
warmth to the air, and consequently the production of atmo¬ 
spheric currents. In still, though cold, air the skin is less 
chilled than in much less cold air," which impinges with consider¬ 
able velocity upon the surface of the body. The effect of 
motion through the air upon the sensation of warmth and cold at 
Davos is very striking, bitting perfectly still in the sunshine, 
the heat in mid-winter is sometimes almost unbearable; on 
rising and walking about briskly, a delicious feeling of coolness 
is experienced, but on driving in a sledge the cold soon becomes 
painful to the unprotected face and hands. 

3. A sheltered position favourable for receiving hoik the direct 
and reflected solar rays. —In this respect Davos-Dorfli, situated 
opposite to the entrance of the Dischina valley, has the advan¬ 
tage over Davos-PIatz two miles lower down the valley, in which 
latter village the sun rises on December 21 ih. 9m. later, and 
sets about ten minutes earlier than at Dorfli. 

All thei'C conditions contribute not only to a high sun-tem¬ 
perature during the wint er months, but also to a comparatively 
uniform radiant heat from sunrise to sunset. 

Addition to the paper, Volcanic Energy: an attempt to 
develop its true Origin and, Cosmical Relations, by Robert 
Mallet, CE., E.R.S'., &c. 

Referring to his original paper (Phil. Trans. 1873), author 
remarks that from the want of necessary data he had refrained 
from making any calculation as to what amount in volume of the 
solid shell of our earth must be crushed annually, in order to 
admit of the shell following ddwn after the more rapidly con¬ 
tracting nucleus. This calculation he now makes upon the basis 
of certain allowable suppositions, where the want of data requires 
such to be made, and for assumed Ihiclaiesses of solid shell of 
100 
200 

400 and 

800 miles respectively. 

He labnlatcs his results for these four assumed thicknesses of 
shell, and shows that the amount of crushed and extruded rock 
necessaiy for the supply of In at, for the support of existing vol¬ 
canic action, is supplied by that extruded from the shell of 
between 600 and Soo miles thick, and that the volume of mate¬ 
rial, heated or molten, annually blown out from all existing 
volcanic cones, as estimated in his former paper, could be .sup¬ 
plied by the extruded matter from a shell of l)etwcen 200 and 400 
miles in thickness. 

On data, which seem tolerably reliable, the author has further 
been enabled to calculate, as he believes for the first time, the actual 
amount of annual contraction of our globe, and to show that if 
that be a.ssumcd constant for the last 5,000 years, it would amount 
to a little moi'e than a reduction of about 3*5 in. on the earth's 
mean radius. This quantity, mighty as are the effects it pro¬ 
duces as the efficient cause of volcanic action, is thus shown to 
be so small as to elude all direct astronomical observation, and, 
when viewed in reference to the increase of density due to refri¬ 
geration of the material of the shell, to be incapable of produc¬ 
ing, during the last 2,000 years, any sensible effect upon the 
length of the da}'*. The author draws various other conclusions, 
showing the support given by the principal results oi this entirely 
independent investigation, to the verisimilitude of the views 
contained in Hs previous memoir. 

Linnean Society, May 7,—G. Busk, vice-president, in the 
chair.—Prof. Thiselton Dyer exhibited a fruit of Jelfalria occi- 
dmtalis Hook, f., the seeds of which ai-e used parched by the 
natives of Calabar, and the young leaves and shoots much prized 
as a green vegetable. The native name is Ubong. With refer¬ 
ence to the ifuit of the Arutolochia, hitherto undescribed, Dr. 
Thomson writes as follows:—**I have seen it, but only so far 
back as 1859. . . . I cannot trust myself to say more than that the 
fruit was of a fed-brown colour, 5 or 6 in. long, and six-celled, with 
six well-marked ridges.’- Mr. J . R. Jackson exhibited a piece of 
copal from Zanzibar riddled by ants. After having been some time 

Read June ao, 1873 ;* Phil. Xwtis. for 1873, p. X47* 


ill the KewMuseum, the living creaf ure was found in tlie cupal and 
sent to Mr. Walker, who deUrmiuedit to be a species <d I'ermes 
or white ant, Eittermes nemoralis Walk.—The loUowing papers 
were then read, viz. :—On the discovery oi JVtylica arborea, a 
tree of Tristan d’Acunha, in Amsterdam Islamb in tbc South- 
Indian Ocean; with an emimcraiion of the Phanerogams and 
vascular Cryptogams of that island and of St. Paul’s, by Dr. 
J. D. Hooker, vice-president. Labillardtcre stated in 1791 that 
the islet of Amsterdam (generally confounded with that St. 
Paul), lat 37^ 52' S., long 77'’ 35' E., in the Indian Ocean, was 
covered with trees, while that, oi St. ikiul, of ly 50 miles south of 
it, is destitute of even a shrub. The naliue oi this arborescent 
vegetation wms unknown until H.M.S. Jiari touched at the 
island in the summer of 1873, when Commodore Goodenough 
brought off a specimen of what he states to be the only tree 
growing in the island, together with a fern in an imperfect state, 
The former proves to be the Phylka arborea, of Tristan d’Acimha, 
and the fern a frond of a Lmnaria. Amsterdam Island and 
Tristan d’Acunha are separated by about 5,000 miles of ocean, 
and are nearly in the .same latitude ; and Dr, Hooker discusses 
the various hypotheses which suggest themselves to accuunt for 
the extraordinary fact of the occurrence of the same species in 
such widely scparatcfl localities. Near the hot springs on St. 
Paul’s Island Lycopodium, ccrniinm is found, an interesting ex¬ 
ample of the occur] ence of a tropical species under special con¬ 
ditions beyond its normal range, a phenc^menon of which other 
instances also occur.^—Additions to the lichen flora of New Zea¬ 
land, by Dr. J, Stirton. (lojnmtmicalcd by Dr. Hooker, vice- 
president. The lichens here described were col iectedby John 
Buchanan, of the (Colonial Museum, Wellington, N.Z., and in¬ 
clude a large number of species now described for the first time. 
—Enumeratio muscorum Caj). Bourn Spei, by J. Shaw. The 
general results arrived at in this paper are summed up as follows : 
—(i) The great majority of the Cape.mosses are of northern- 
hemisphere types, a few being cosmopolites. (2) Some Australian 
and New Zealand forms are represented; a much larger propor¬ 
tion than is the case with lowering plants. (3) Many forms are 
strictly localised to particular soils and condition.^ of climate. 
(4) The moss flora of the Cape is characterised by an almost 
total absence of Alpine forms.—Contributions to the botany of 
the exxiedition :—No. XV. Notts on Ifiants collected 

in the islands of the 'rrislan d’Acunha group, by II, N. Moseley, 
Communicated by Dr. Hooker. No. XVI. List ofnlgic collected 
by Mr. H. N. Moseley at '.rrislan d’Acunha, by .Dr. G. Dickie. 
I'wo new species are dcKcribed. — f )n a new Australian Spluero- 
moid {Cyclura venosa ); and notes Gn Dynnmene rubra and J). 
7 '/ridis, by the .Rev. 1 '. K. ,R. Stebinng." Communicated by W. 
W. Saunders. This form l)elongK apparently to a new genus. 
It was found in Sydney Harbour, under stones at the lowest ebb¬ 
tides.—Descriptions of five new specie.s of Gony/eptes, by A. G. 
Butler. These are additional to the monograpli of the genus 
already published by the writer.—Observations on the fruit of 
Nitophylluni versicolor, by Mrs. Merrifield. Communicated by 
the secretary. The paper contains a description of the coccidia 
of this species liitherlo unknown, although the plant was described 
in 1800 .—Ori Ilieracmm silhelen'seldQ.yhy G. B. Clarke. The 
writer disagrees with Mr. Bentham’s identification of this species 
with A inslum angiistifoHa Ho®k. f. et Thoms.-—Notes on Indian 
Gentianacem, by C. B. Clarke.—On some Atlantic Crustacea from 
the Challenger expedition, by R. von Willemoes-Suhm. Commu¬ 
nicated by Brof. Wyville Thomson, .E.R.S. Tlie paper is divided 
into seven parts as follows (,t) On a blind deep-sea Tanaid ; 
(2) On Cystesoma nepiuni ( Pliaumopspeliucuia); (3) On a PPebitlia 
from Bermudas ; (4) On some genera of Schizo])Ocia with a free 
dorsal shield j (5) On the development of a land-crab ; (6) On a 
blind deep-sea Astaens ; (7) On IViliemocsm (Grole), a deep-sea 
Decapod allied to ' 

Anthropological Institute, May 12.—Prof. Busk, F.R.S,, 
president, in the diair.—Messrs. K. and S. Garrard and Co., of the 
Ilaymarket, exhibited a very interesting collection of gold ob¬ 
jects recently brought from Ashanti. In the discus^sio^ Got 
tiarley, C.B., stated that the Ashantis, and indeed all the 
tribes of and near the coast, could originate nothing; they' i 
simply copyists, and from frequent lepetuion of European modd*’, 
as weU asof natural objects, they often attained gieatskiilm the art 
— Mr. Francis Gal ton gave some results of school statistics 
which he had obtained from Mailborough and Liverpool 
Colleges* If his applications for co-operation from other 
head-masters and assistant-masters were equally succe^ful 
as, from these twO^ he would soon have sumcient material 
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to enable him to establish with certainty the law of 
growth of the English boys of the present date who are sons 
of professional men and clergymen and who are educated 
in the country and reared on the present system of diet and 
physical and mental work. The result so obtained would serve 
as a standard of comparison for future periods and for other 
countries and conditions of life.—A paper, also by Mr. Galton, 
was read, On the excess of female population in the West Indies. 
—A paper was read On the probability of the extinction 
of families, by Rev. H. W. Watson, with prefatory remarks by 
Mr. Francis Galton, The author remarked that it is not only | 
the families of eminent men, or of the aristocracy, who tend to ! 
perish, but also those of municipal notabilities and others. The 
conclusion that was drawn was that an element of degradation 
must be inseparably connected with one of amelioration, and 
that our race is necessarily maintained chiefly through the 
proletariat.” The problem, which was one purely for the 
mathematician, was to ascertain what proportion of specified 
families will necessarily become extinct after a few generations. 
It would be easy then to measure the diminution of fertility by 
the frequency of extinction.—Major Godwin-Aussten ^ contri¬ 
buted a paper On the rude stone monuments of the Ndgas. 

Geologists’ Association, May i.—Prof. Morris, vice-presi¬ 
dent, in the chair.—On some Carboniferous Polyzoa, by Robert 
Etheridge, jun. The author showed that, until recently, Syno- 
cladicb was known in this country only from rocks of Permian 
age, being one of the characteristic corallines of the magnesian 
limestone. From the Carboniferous series of America, however, 
a species had been described under the name of S* biserialis^ 
agreeing in general habit with the typical S. virgidacea^ but in 
some essential characters differing widely. Fx'om the Scottish 
Carboniferous series the author had recently described a species 
of Symcladia^ which he termed Carbonaria, but which he now 
believes to be only a well-marked variety of the American Per- 
mio-carboniferous *51 The author then proceeded to 

notice the occurrence of Polypom and T/iamnisats in the Scottish 
Carboniferous rocks, and concluded by drawing attention to the 
increasing number of forms, which are gradually becoming recog¬ 
nised as common, in our own country, to the Carboniferous and 
Permian formations,—Ou some geological puzzles, by Ed, 
Chadesworth, E.d.S, Oht Of many hundreds of teeth of terres¬ 
trial mantlmals, as SuSy Ctutbr^ Tapirus, Peiis, MppaHon, Cervus, 
Pos, &c., which have been discovered in the red crag of Suffolk 
and Essex, all, with three or four exceptions, are molars. No 
holies are found along with the teeth of these land animals. This 
we can understand, as teeth are so much the hardest parts of the 
animal frame. There is, however, one curious exception. The 
Astragalus of one or more species of deer is far from uncommon 
in the red crag. The teeth most abundant in the red crag are 
those of various kinds of sharks ; some of these have a circular- 
perforation, not unlike that made by South Sea islanders in the 
teeth of sharks at the present day. The occurrence in the red 
crag of certain stones of a cylindrical form, generally abruptly 
truncate at one extremity, and having a central cylindrical cansd 
passing through the long axis. Though exhibiting transverse 
segmental division, if struck with a hammer, they do not separate 
at the segmental lines. That they did so once may be inferred, 
from the occurrence of detached segments throughout the crag. 
The phragmocone of the Belemnite is never found in chalk, or 
chalk flint, though the guard is extremely abundant. The nature 
of the cylindrical body, which is occasionally observed to pass in 
a spiral direction through the body of the Choanite. When a 
chalk Echinite is filled with flint, but not enveloped more or 
less in that substance, it is found that the calcite of the shell is 
partially replaced by silica. This does not occur in those parts 
of the shell which have flint on the outside. 

Glasgow 

Geological Society, April 16.—Mr. E. A. Wiincsb, vice- 
president, in the chair.—Dr. Robert Brown,; F.L.S., read a 
paper On the Noursoak Peninsula and Disco Island, North 
Greenland,—Mr, David Robertson, F.G.S., then read a paper 
On the Recent Ostracoda and Foraminifera of the Firth of 
Clyde, with some notes on the distribution of the Mollusca. 
The author said there appeared to be too much readiness to 
adduce climatal change as a cause of varieties in the fauna, 
which might only be the consequence of local circumstances. 
For example, I'erebrahda capit-serpentis^ an arctic species, is 
well-grown and abundant in Loch Fyne, but dwarfed and rare at 
Cumbrae, in the same depth of water and on_ similar bottoms, 


which must be attributable to conditions of habitat and not of 
climate. With regard to the minuter organisms, Mr. Robertson 
mentioned a remarkable fact, that they are found in greater 
abundance in many places exposed to the tossings of the sea than 
in more sheltered bays and lochs. There can be no doubt that 
such circumstances as the depth of water, the force of currents, 
and the condition of the sea-bottom, whether it afforded a suit¬ 
able habitat for certain species, supplying the food best fitted for 
their healthy development, as well as furnishing them with a 
degree of immunity from their enemies, such circumstances, often 
not easily cognisable, would affect the distribution of animal life 
in the seas of any given period, and account in a great measure 
for the absence or sparseness of certain species in one locality and 
their abundance in another. 

Paris 

Academy of Sciences, May il.—M. Bertrand in the chair.- 
—^M. J. A. Serret communicated some remarks on the note by M. 
FAbb^ Aoust, inserted in the Compte rendus of the last meeting, 
—M. Jamin presented a paper On the internal distribution of 
magnetism in a bundle composed of several laminoe.—On the 
carpellary theory according to the (order) Hippocastance, by M. 
A. Trecul.—General ideas on the mechanical interpretation of the 
physical and chemical properties of bodies, by M. A. Ledieu.— 
On the permanence of the intensity of the calorific radiation of 
the sun, by M. A. Duponchel, a defence of a previous memoir 
criticised by M. Faye.—Memoir on the determination of the 
true simple bodies by the actions of electric currents in the vob 
tameter, by M. E. Martin. The author considers the two elec¬ 
tricities as imponderable bodies endowed with powerful and 
opposite chemical affinities, and states views concerning the com¬ 
pound nature of the gases obtained from water by electrolysis, 
which differ but little in principle from the old theory of phlo¬ 
giston.—On the mechanical employment of heat, by M. G. 
West. The author held out hopes of the possibility of utilising" 
the waste heat of engines.—On albuminoid matters, by M. A. 
Commaille. The author restated the results of his researches 
on these bodies apropos of M. Bechamp’s recent note on the 
subject. The bodies in question are representable as amides of 
capronamic acid and of tyrosine, which is the amide of aceto- 
benzoic acid (CigH^O^N).—M, IL A, Abel presented the con- 
tinuatibn of his third memoir on the properties of explosive 
bodies.—Researches on coniferine. Artificial formation of the 
aromatic principle of vanilla, by MM. F. Tiemann, and W, 
Haarmann. The formula assigned to coniferine is + 

2 Aq. The substance is a glucoside decomposing in the fol¬ 
lowing manner:— 

+ H,0 - CoUr/)« + 

This last product of fermentation (Cj^oFlj^Oa) when oxidised by 
a mixture of sulphuric acid and potassic dichromate gives alde¬ 
hyde and a crystalline substance identical with the aromatic prin¬ 
ciple of vanilla having the formula CgHgOg. The reaction was 
thus represented:— 

^ 10 ^ 18^3 + 0 spe C2H4O -(- CgHgOg 
—On the absolute magnetic declinations observed on the Adriatic 
coast, by M. Diamilla-Muller.—Observations relating to the 
memoir by MM. Crocd-Spinelli and Sivel on their (balloon) 
ascent of March 22, by MM. Lartigue. The facts observed by 
the aeronauts mentioned, confirm the author’s view of the origin 
of the wind known as the “mistral” which may be generally 
explained by the great difference of temperature existing between 
the torrid zone and the temperate and glacial zones. 
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THE AFRICAN ECLIPSE OF 1874 
T is often said that Science is a thing of slow growth, 
and it must indeed be confessed that if one turns 
aside from the advancement of Science as a whole to the 
advance of any one particular branch of it, the state- 
Jhient is too true. Over and over again one gets instances 
Jin which crucial experiments suggested by previous work 
i|re separated by decades . or even by centuries. One 
|eause to which this slow march is undoubtedly to be 
Attributed is the apathy of men of Science themselves. 
1^0 any science in which they do not themselves excel, 
and especially to any newly-opened-up branch of their 
own technic, the attitude of many men, and especially 
of official men, of Science, is not merely one of passive 
resistance; it is the altitude of the Schoolmen in the 
time of Galileo over again. We grant that these cramped 
minds are fortunately in a minority, but the minority is 
often a powerful one, for the reason, among others, that 
it is composed of men as a rule advanced in years, far 
removed therefore from the sympathies, unselfishness, 
receptivity, and unbounded horizon of youth. 

It is a good sign of the times, therefore, when we find a 
scientific official large-minded enough, and with genius 
enough, to help on with his whole heart new studies as 
^^ell as the old; and from this point of view we are 
especially anxious to draw attention to: the fact not 
oialy that the total eclipse of April i6 of this year has 
been admirably observed, but that it has been observed 
by the Astronomer Royal of the Cape, Mr. Stone, him¬ 
self, who has thus increased the debt of gratitude which 
both the mechanical and the physical sides of astronomy 
owe to him, careless, \ve doubt not, of the opinion held 
by a very high authority here in England that the 
spectroscope—the instrument he employed—is not an 
astronomical, nay, is not even an optical, instrument! 

The line of totality of the eclipse in question struck 
land near Port Nolloth, on the west coast of Cape Colony, 
somewhere about 250 miles from Cape Town, and passed 
over the southern extremity of Africa in a curved line 
with the convexity turned towards the north, ending at 
sunset about half way across. There were three points 
whence the totality might be observed : Port Nolloth on 
the coast, O’okiep at the opposite extreme inward, a 
hundred miles away; and Klipfontein, about half way 
between. The last-mentioned spot was very fortunately 
the one selected by Mr. Stone. It is known locally as the 
“Cottage,^' forming the country or picnicing residence 
of Mr. Hall, an engineer, and on the brow of a hill rising 
at least some 2,000 ft. above the level of the sea. On the 
day of the eclipse down at Port Nolloth there was a cloud 
through which, as at Port Elizabeth and Grahanfs Town, 
the phenomena of the eclipse were all but utterly invisible. 
Up at Klipfontein the weather and the sky were all that 
could be desired. 

Although full particulars of Mr. Stone’s observations 
have not been received, the Cape Argus of April 25, 
a copy of which has been forwarded to us, contains ex¬ 
tracts from private letters received from Mr. Stone, which 
place us an courant with the main points of the observa¬ 
tions.' The most complete account is as follows 
VOL, X,~-]SfO.*239 


^‘I observed the eclipse from Klipfontein. The day 
was inost favourable, not a cloud being visible. The 
sight with the naked eye during the few moments I could 
spare from my work was grand and impressive beyond 
conception. The eclipse, however, appeai'ed to me to 
differ a good deal from those lately observed. 

“ The rose-coloured flames extended very nearly around 
the moon, although of course of unequal heights at dif¬ 
ferent parts. The corona appeared much less compli¬ 
cated. I saw no outlying brushes, and I should without 
hesitation express an opinion that all the corona I saw 
was of the same character throughout and belonged to 
the sun. The less complication of the corona may, how¬ 
ever, have been connected with the purity of the atmo¬ 
sphere and the absence of clouds. I used a four-inch 
telescope lent me by Mr. H. Solomon. My spectroscope 
was one of two dense flint glass of 60°. The slit was 
opened as wide as could allow of a clear sight of Fraun¬ 
hofer’s lines. This was done to insure my being able to 
see the spectrum of the corona, which was expected to 
have been very faint. During the partial eclipse I exa¬ 
mined most carefully the spectrum near the moon’s limb, 
and away from the limb, to see if any fresh lines could be 
seen near the moon’s limb. None appeared, and conse¬ 
quently there cannot beany medium capable of producing 
sensible absorption of light around the moon. As the 
totality drew near, the portion of the sun’s disc uncovered 
was kept half way across the slit. At the instant of the 
totality the whole field appeared full of bright lines. I 
believe that all the principal Fraunhofer lines were re¬ 
versed, and seen as bright lines. One of these lines I am 
certain was the red line B, but no sooner had I begun to 
count the lines than the spectrum changed into that of 
hydrogen gas. This spectrum being well known as that o? 
the rose-coloured flames, I did not care to spend the few 
moments available upon it; but just glancing at the 
eclipse to see the brightness of the corona, I turned the 
telescope upon a bright portion of this beyond the rose- 
coloured light. The spectrum was much fainter than 
that of the rose-coloured flames, but there was an ordinary 
spectrum of some brightness, and across this I feel cer¬ 
tain Fraunhofer’s lines were still visible, although seen 
with some difficulty on account of the faintness of the 
general spectrum. There was also a discontinuous spec¬ 
trum near the green of one very bright line, and two very 
faint lines of less refrangibility. I then turned the tele¬ 
scope of the spectroscope over the whole spectrum, from 
the red to the extreme violet, but I could see no other 
bright lines than those near the green. My time was 
now nearly run out, and I turned the telescope again upon 
the brightest of the lines, and brought the wire of the 
micrometers to fix its position. The telescope remained un¬ 
touched until after the totality, when the micrometer was 
read and the position of the line referred to the Fraun¬ 
hofer’s line near it. This bright line appears to agree 
in position with the one observed by Young. I am satis¬ 
fied with the results obtained, considering the instru¬ 
mental means at my disposal. I have made magnetical 
observations at three stations, and hope yet to reach the 
Orange River for the same object. Mr. Carson and Mr. 
Hall have been kind to an extent that I could never have 
expected, and have thrown all manner of facilities in our 
way.” 

It will be seen that the results obtained by Mr. Stone 
confirm in an importair-t manner several observations 
made on the eclipses of 1869, 1870, and 1871. The posi¬ 
tion of the coronal line 1474 scarcely required confirma¬ 
tion, hut the two less refrangible coronal lines obseirv^d 
by Pogson in 1868 have been again seen. Tiie 
atmosphere was apparently, as might have been expected 
at this period of minimum sun-spots, smaller than in 
1871, while the dryness of the air reduced the atmospheric 
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corona to a minimum. Tlic spectrum of the reversing 
layer was again seen, thus confirming Young’s and Pye^s 
observation of 1870, and the hydrogen lines were seen 
high up, as in 1870 and 187T. The most important obser¬ 
vation, perhaps, made by Mr. Stone is that referring to 
visibility of the Fraunhofer lines in the spectrum of the 
coronal atmosphere, showing thereby that that rellects 
the light of the photosphere. 

In a letter to Mr. Solomon, written the day after the 
eclipse, Mr. Stone 'states on this point:—“The corona 
presented a spectrum of a mixed character. I have a 
strong opinion, amounting almost to certainty, that traces 
of Fraunhofer's lines were visible, but very difficult to 
observe, on account of the faintness of the spectrum. 
The other part of the spectrum of the corona wns dis¬ 
continuous, consisting of three bright lines.” 

The fact that Mr. Stone has been fortunate both in his 
weather and in his observations, makes us regret all the 
more that, the observatory station being so accessible, 
more efforts were not made in other directions, especially 
in the direction of photography. A series of photographs 
taken during the totality, which lasted over 3I" minutes, 
would have been a precious boon to Science, as the 
coronal condition of the sun at the periods of maximum 
and minimum sun-spots could then have been compared. In 
solar physics, however, we must at present be thankful 
for small mercies. We willingly agree that a Transit of 
Venus is a phenomenon to be observed at all cost, but we 
also affirm that a total eclipse of the sun is, in the present 
state of knowledge, a phenomenon not second in impor¬ 
tance, and we trust that our scientific leaders will not 
forget that there is a very favourable recurrence of the 
phmoma:ion next year. 

'' "We afesptry to'seethat thefa i$ a;chance of Mr, Stone 
being left to defray, oul of his own pocket, the ex¬ 
penses of an important series of observations, un¬ 
dertaken on his Eclipse journey, on terrestrial mag¬ 
netism, The Cape Argtis properly points out that 
they should be defrayed out of Colonial funds. They arc 
a contribution to Colonial knowledge, and we cannot doubt 
that the Colonial Government will readily place on the 
estimates the amount required to meet the cost of trans¬ 
port, which is all that is asked, Mr. Stone gives his own 
invaluable services and scientific skill without charge ; 
the cost of his journey, so far as the eclipse is concerned, 
goes to Imperial account; and all that is asked from the 
Colony is his expenditure on additional journeys, viz. as 
far as the Orange River, for the magnetic observations 
referred to. We were very much surprised to hear that 
any hesitation should have been, shown by Government 
in giving their sanction to the application when first made, 
and are almost still more surprised to find that it has not 
been formally acceded to since then. We admire economy, 
but do not admire parsimony ; and we are perfectly cer¬ 
tain that no sort of vote would be passed more heartily 
and unanimously by Parliament than that for the paltry 
amount of some sixty or seventy pounds sterling required 
to defray the expenses of these magnetic observations. 

The same number of the Cape Argus gives us some 
information also as to the effect of the eclipse upon the 
natives. A digger at the diamond-fields told his natives 
that if they did not find a big stone that day they would 
see something in the firmament that would frighten 


them. Just as the darkness was commencing a Kafir : 
brought a 45-carat diamond that had been found a few 
hours previously. In Natal the Zulus stopped work 
when the eclipse began, and resumed when it was over 
demanding two days’ wages, the eclipse, in their opinion, 
having been a short night, 'the general effect on the natives 
at the diamond-fields is thus described in a local paper 
“The natives rushed out of their claims horror-stricken, 
and said that the sun was dying. The grandest living 
tableau ever seen was the great gathering of horror-stricken 
nudes on the Colesbcrg Kopje, watching, with fearfully 
rounded and glaring eyes, mouth open and fingers pointed 
at what they believed to be the dying moments of tlia 
Almighty luminary whose majesty is the only God they^ 
know. The effect of the eclipse on the imagination of the 
natives, as depicted in their countenances, is described as 
terrible. They grouped together upon the heights of the 
Kopje and on. the top of Mount Ararat, silent and awe¬ 
stricken. The natives knew nothing of the meaning of 
the ghastly light that preceded the darkness ; gloom cahe 
upon their labours silently as a thief in the night, audit 
was not until the whole of the mines presented a sulphu¬ 
reous appearance that they left their work. When they 
did leave it they left it with a rush, crying one to the 
other,' The sun is dying.' ” 

FOOD AND DIFIFTICS 
A Treatise on Food aiid Dietetics. By F. W. Pavy, M.tt,; 

F.R.S. (J. and A. ClmrdiilL) 

''IlF. want of a scientific work on Food and 

has been muc]i felt for some time. Fx])eriments j 
in various directions, l")oth physiological and pathologictil, | 
have been long accumulating, and|Itavc much needej 1 
arrangement and satisfactory cotulcnsatioii. Dr, 
has supplied the deficiency, and in the work before uS; 
gives an excellent account of all the most important oh i 
servations which have any licaring on the subjects ' 
discusses, tempered by the results of his own extended , 
and judicious experience. 

Our knowledge of foods in the chemical, zoological, 
and botanical point of view, that is as fa.r as composition 
and derivation are concerned, is considerably in advance 
of our acquaintance with the true physiological bearing 
of the facts ; and in this section of the subject Dr. Pavy 
does not attempt to do more than give the well-known 
analyses and descriptions of previous workers, ffis 
object, in the portion of the book devoted to the alimen¬ 
tary principles and the principles of dietetics, is to show 
how the tendency of modern experiment is to modify and ' 
almost subvert the ingenious theories of Liebig as to the 
functions of the different constituents of our customary 
diets. 

I After some introductory remarks on the dynamical: 

! relations of food, in which a simple explanation is given , 
j of the results obtained by Grove, Mayer, and Joule, as j 
I far as they affect the physiology of alimentary principle^j I 
j the constituent elements of food are discussed both theo¬ 
retically and practically. Physiologically the separation | 
of the ingesta into “food” and drink" is shown to hc| 
unsuitable. “ The two material factors of life are fool 
and air ; and food may be considered as comprising that 
which contributes to the growth and nutrition of the bO# 
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aad, by oxidation, to force-production.” The great ques¬ 
tion of the relation of nitrogcnised and non-nitrogenised 
matter to external body-work performed is entered into 
in considerable detail, and the important experiments of 
Fick and Wislicinus, Parkes, and Austin Flint, are de¬ 
scribed in full; to them being added others, performed 
by Mr. Mahomed in the author’s laboratory, on the length 
of time required for the elimination of the products of 
metamorphosis of an increased amount of nitrogenised 
food, from which it may be inferred that urea is produced 
and eliminated within the three hours following the inges¬ 
tion of the nitrogenised matter. 

It is shown that the original theory of Liebig, in which 
it is assumed that muscular action involves the destruc¬ 
tion of muscular tissue, which till lately has been so 
generally accepted, although, in reality, constituting a 
speculative proposition, unsupported by anything of the 
nature of proof,” is opposed to all the results of recent 
investigation, and that if it were true we should have to 
look upon nitrogenous alimentary matter as forming, 
through the medium of muscular tissue, the source, and 
the only source, of muscular power. The renewal of 
muscular tissue for subsequent oxidation in its turn, and 
evolution of muscular force, would thus constitute one of 
the functions of nitrogenous alimentary matter ; and on 
its supply would accordingly depend our capacity for the 
performance of muscular work.” Great stress is laid on 
the necessity for the combination of nitrogenised with non- 
nitrogenised food for the sustenance of the body in a 
vigorous condition; amd Mr. Savory^s experiments pn this 
point are showii to be quite insufficient to prove the in¬ 
ference which has been frequently drawn from them, 
namely, that nitrogenous matter, combined only with the 
appropriate saline principles, suffices for the maintenance 
of life. 

The author reduces the unnecessarily extensive lite¬ 
rature on the action of alcohol, which is so very negative 
in character, into a very moderate space, remarking that 

from a review of the evidence as it at present stands, it ' 
may reasonably be inferred that thei'e is sufficient before j 
us to justify the conclusion that the main portion of the j 
alcohol ingested becomes destroyed within the system ; 
and if this be the case, it may be fairly assumed that the 
destruction is attended with oxidation and a corresponding 
liberation of force, unless, indeed, it should undergo meta¬ 
morphosis into a principle to be temporarily retained, but 
nevertheless ultimately applied to force-production. The 
subject appears to me to be open to physiological as well 
as chemical investigation, and probably some additional 
light may be hereafter thrown upon it by an approach 
through tlic former channel.” 

The discussion of the sources of each of the different 
most important articles of diet is followed by a concise 
account of its practical value. In the present time of 
excessive tea-drinking, the following description of the 
action of tea is of particular interest. “To express in a 
few words the advantageis derivable from the use of tea, 
it may be said that it forms an agreeable, refreshing, and 
wholesome beverage, and thereby constitutes a useful me¬ 
dium for the introduction of a portion of the fluid we 
require into the system. It secures that the water con¬ 
sumed is safe for drinking by the boiling which is neces¬ 
sitated as a preliminary operation in maldng tea. I t cools 


the bo :ly when 'hot, probably by promoting the action of 
the skin; and warms it when cold, by virtue, it would 
seem, of the warm liquid consumed. In a negative 
way it may prove beneficial to health by taking the 
place of a less wholesome liquid. Through the milk 
and sugar usually consumed with it in England, it affords 
the means of applying a certain amount, and not by any 
means an insignificant amount, viewed in its entirety, of 
alimentary matter to the system. Experience shows that 
it often affords comfort and relief to persons suffering from 
nervous headache. It also tends to allay the excitement 
from, and counteract the state induced by, the use of 
alcoholic stimulants ; and further, on account of its anti¬ 
soporific properties, like coffee, it is useful as an antidote 
in poisoning by opium.” 

Besides the important purely physiological problems 
that are'" entered into in the work before us, tliere 
are so many which have a strictly practical bearing, and 
they are treated in so clear and impressive a manner, that 
the ordinary reader cannot but feel that he has derived 
great benefit from a careful study of its contents. Much 
stress is laid in the chapter on Practical Dietetics on the 
importance of a midday meal:—“A fairly substantial 
meal should be taken at this time, and it does not signify 
whether it goes under tlie name of luncheon or dinner.” 
Carnivorous animals apparently thrive best when fed at 
long intervals ; herbivorous, when they are constantly 
eating. Man being omnivorous, his food should be taken 
at intervals of much less duration than the carnivora, and 
therefore in diminished quantities at each, three fairly 
substantial meals during the day, at iittervals of fire or 
six hours being found the best • in the long run. There 
are many business or professional men who, after leaving 
home for their office or chambers in the morning, do not 
taste food, or, if they do, take only a minute quantity, until 
they return in the evening. Actively engaged all day, 
their system becomes exhausted, and they arrive home in 
a thoroughly jaded or worn-out condition. They expect 
that their dinner is to revive them. It may do so for a 
while, but it is only a question of time how long this 
system can be carried on before evil consequences arise.” 
It is therefore stated as a s/hc qud 710u that the interval 
between breakfast and late dinner should be broken by a 
repast about half-way between them. 


LETTERS TO THE EDITOR • 

\The Editor does not hold hhmelf respoftsihle for opinions exfi'essed 
by his mnTspofidents, No notice is taken of anoitymous 
communications .] 

Physical Axioms 

Mr. Collier’s letter demands from me a reply, which I mil 
endeavour to make as brief as possible. 

Mr. Spencer, instead of answering the difficulties which I had 
shown his h priori view of the Second Law of Motion to involve, 
only noticed my remarks to dismiss them summarily with the 
lofty sentence that I “proposed to exemplify unconscioasly- 
formed preconceptions,” and had committed an absurd blunder 
in so doing. And now, because it did not appear to me worth 
while, at the expense of your space and your readers’ patience, 
explicitly to repudiate any such lofiy purpose, and so, adopting 
Mr. Spencer’s words, I merely called attention to the fact that 
the example (of whatever it might he considered to be an exem^ 
plification) was of Mr. Spencer’s own choosing, I am charged 
by Mr, Spencer’s follower, Mr. Colliery with having “ confused 
issues,” which I neither raised hor If Mr. Collier will 
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do me tlie favour of reading my original note again, he will find 
that the object of my remarks was simply to test the truth of a 
definite assertion by Mr. Spencer that '‘the Second Law of 
Motion is an immediate corollary of the preconception of the 
exact quantitative relation between cause and {effect.” It was 
entirely beside my purpose to discuss the general psychological 
question of the formation of conceptions or preconceptions 
farther than as it is involved in the truth or otherwise of this 
particular assertion. Mr. Collier’s note is therefore, as far as 
regards my remarks, entirely irrelevant and needs no other reply 
than to invite him, as Mr. Spencer declines to do so, to answer 
the simple and definite questions proposed by me as difficulties 
which Mr. Spencer is bound to answer, unless he is prepared to 
admit that he was wrong in the assertion on which I com¬ 
mented. 

I have assumed throughout that Mr. Spencer means to assert 
that the Second Law of Motion is involved in, not merely that it 
involves, a particular preconception. And yet this latter is all 
that Mr. Collier asserts in the summing up of Mr. Spencer’s 
argument, with which he concludes his note. If Mr. Collier 
truly represents Mr. Spencer, I can only say that, while the 
assertion may be admitted to be true, it certainly appears to me 
to be so trite as to be hardly worth formulating. The whole 
question turns on the distinction between "involving” and 
"being involved in,” which I suppose Mr. Spencer and Mr. 
Collier would regard as an important one, though it is difficult 
in some cases to make out distinctly from their language and 
their line of argument which they mean to imply. 

Passing in conclusion beyond the particular issue to which I 
have hitherto confined myself, I would remark that to my mind 
all that Mr. Spencer’s and Mr. Collier’s Illustrations prove is 
that, while unconscious experiences (whether individual or inhe¬ 
rited) may give rise to certain general, but (except in the very 
simplest cases) vague, preconceptions, it is only when these pre¬ 
conceptions are wedded to consciously-made observation or ex¬ 
periment that they cease to be barren generalities and give birth 
to the fruitful laws of Physical Science. To a mathematician, at 
any rate, it is almost ridiculous to observe how little either Mr. 
Spencer or Mr. Collier seem to realise the great gap between the 
indefinite observation that two things always increase and 
decrease simultaneously, and the definite conclusion that they are 
propoxtiqnal to one another. For example, it is hardly a parody 
of Mr. Collier’s remarks to say :—"A child discovers tlkt the 
greater the angle between his le^ the greater the distance 
between his feet, an experience which implicates the notion of 
proportionality between the angle of a triangle and its opposite 
side ; ” a preconception, as it appears to me, with just as good a 
basis as that whose formation Mr. Collier illustrates, but one 
which, as I need hardly add, is soon corrected by a conscious 
study of geometry or by actual measurement. 

Harrow, May 25 RoBT. B. Hayward 

Mr. Codlier’s letter, Nature, vol. x. p, 43, is even more 
astonishing than anything that Mr. Spencer has written. A 
mathematician who reads it feels something like Alice behind 
the looking-glass; and perhaps behind the looking-glass it may 
be " a question pertaining to the psychological basis of inductive 
logic,” with which mathematicians, as such, have nothing to do. 
But in this world, this side the looking-glass, in which forces are 
measured and effects are measured, Mr. Collier’s letter is very 
perplexing. 

For example, after giving several instances in which a greater 
force produces a greater effect, Mr. Collier pruceeds: "The 
experiences these propositions record all implicate the same 
consciousness—the notion of propoitionaUty between force applied 
and result produced : and it is out of this latent consciousness 
that the axiom of the perfect quantitative equivalence of the 
relations between cause and effect is evolved.” 

Does Mr. Collier know what proportionality means? Does 
any one of the experiments indicated prove that where effort is 
doubled the result is doubled? The child pulls bis boat by a 
string through the water; if he pulls twice as hard does he pull 
it twice as fast? 

It seems to me that the people on the other side of the looking- 
glass think perfect quantitative equivalence (however measured) 
means the same as proportionality; and are willing to raise first 
the general result of experience, that greater forces produce 
greater effects, into an axiom of exact quantitative equivalence 
(wthout troubling themselves to consider how quantity is to be 
estimated), and ttien to accept Newton’s Second Law as an in¬ 
stance of this quantitative equivalence, without showing any 


connection between quantitative equivalence and direct propor¬ 
tionality in that instance or in any other. 

A Senior Wrangler. 


Ocean Circulation 

Mr. Croll will doubtless be of opinion that as my “theories” 
show such an utter ignorance of “ even the elements of physics 
and mechanics,” I can employ my time much better in acquiring 
some knowledge of those sciences, than in continuing to discuss 
the subject with him. 

I shall be glad to be allowed to state to the readers of Nature, 
as I have to those of the Fhilosoj>hical Magadne (May), other 
grounds on which I must decline to prolong this discussion. 

1. Mr. Croll has charged me (Phil. Mag. for March, p. 177, 
note) with a serious misstatement in regard to the mean annual 
rate of the Gulf Stream, which he affirms to be nearly double 
what I have represented it. Now my statement was avowedly 
based on the average of the whole yeads observed rates; whilst 
Mr. Croll has taken as the basis of his the arithmetical mean 
between the maximum and the minimum. It has been said 
in disparagement of statistics that "anything can be proved 
by figures f and Mr. Croll, who is nothing if not a statistician, 
seems to me to justify the imputation, for the adoption of his 
method would make the average number of children of a mar¬ 
riage to be at least ten ! 

2. Mr. Croll, in asserting that I have left out of consideration 

“ the fact that the sea is salter in intertropical than in polar re¬ 
gions, and that this circumstance, so far as it goes, must tend to 
neutralise the difference of temperature,” has only exhibited his 
own ignorance of a very important fact of Ocean Physics—the 
low salinity of equatorial surface-water ; which was ascertained 
in Kotzebue’s voyage fifty years ago, has been confirmed by 
many later series of observations, has been repeatedly cited in 
text-books, and has been adduced by myself as an indication 
that polar water is continually ascending from the bottom to the 
surface under the equator. But further, not only has this fact 
been confirmed by the Challenger observations, but so remark¬ 
able an accordance has been shown by them to exist between 
the low specific gravity of equatorial surface-'^zS&x and that of 
equatorial water, as strongly to indicate that, as the latter 

is certainly polar, the former is so also. It suited Mr. Croll’s 
purpose, however, with these observations before him, com¬ 
pletely to ignore them, and to state as fact what is the precise 
contrary of facts. 

3. According to Mr. Croll and his anonymous authority, the 
Astronomer Royal must be unfamiliar with even " the t lements of 
physics and mechanics;” for, speaking from the chair of the Royal 
Society in 1872, he explicitly expressed liis acceptance of the 
doctrine I advocate, as "certain in theory and supported by 
observation.” The eminent meteorologist. Prof. Mohn, of 
Christiania, also, who expressed to me in writing last year his ac¬ 
ceptance of it, must be equally ill-informed ; as, too, must be Dr. 
Meyer of Kiel, who has been engaged for four or five years past 
in the investigation of the physics of the Baltic, the North Seaj 
and their connecting channels, and who has satisfied himself so 
completely of the power of small differences of specific gravity 
to put large bodies of water in motion. I have nowhere said that 
no eminent physicist shares Mr. Croll’s objections; though I 
have not myself met with such a one. 

I regret to have been forced, by the personal attacks in which 
Mr. Croll has latterly thought fit to indulge, thus to retort upon 
him. Henceforth I shall not consider myself called upon to 
take any notice of assertions and arguments which I do not find 
to exert the least influence on the opinions of the eminent 
scientific men with whom it is my privilege to associate. 

William B. Carpenter 


Glacial Period 

In answering Mr. Bonney’s letter in Nature, voL x. p. 44, 
I shall confine myself to the consideration of his second objec¬ 
tion to my theory, as the precise southern limit of the glacial 
action is not of present importance, and the height of the Scan¬ 
dinavian _ sea-beaches is irrelevant to the inquiry. 

Mr. Tiddemann, in an admirable paper On the glaciation of 
North Lancashire (Quart. Journ. Geol. Soc., vol. xxviii. p. 471), 
has mapped out the course of the ice as shown by scratched 
rocks, lines of transported boulders, carriage southwards of local 
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drift, and direction of overturned edges of slialy strata, and 
proved that it did not flow down the valleys to the -westward, 
but passed across them and the I'anges separating them, from the 
north to the south. On the other side of the Irish Sea the Rev. 
Mr. Close and others have shown that there also the ice did not 
move down the valleys, but flowed along the coast southwards. 
The ice-scratches still preserved on the rocks prove that the 
configuration of the land was nearly the same then as now, and 
no explanation has ever been offered of this southerly movement 
of the ice, excepting that it was prevented from flowing down 
the natural slope of the land by the whole of the Irish Sea 
having been at the time filled with ice up to a height of about 
2,000 ft. above the present sea-level. The Isle of Man, that lay 
in the path of this great ice-stream, is glaciated from top to 
bottom, and it must have been completely buried in ice. It is to 
the action of this great agent that 1 ascribe the pushing up of 
sand and shells over south Lancashire, Cheshire, and North 
Wales on one side, and Wexford and around Dublin on the 
other, of the Irish Sea, where the course of the ice southward 
was obstructed by the narrowing of the channel. 

So far from tlie movement of this great mass of ice being 
deflected or warded off by local glaciers, we have seen that in 
north Lancashire it was not affected by them; and long ago 
Prof. Ramsay proved that the glaciation of Anglesea and the 
west of Caernarvonshire had not radiated from the high land, 
but that the ice had come from the north and brought with it 
numerous boulders from the mountains of Cumberland. 

As, to the possibility of ice, pushed forward by higher accumu¬ 
lations behind it, thrusting before it loose sand and shells up to 
higher levels, I may remark that there are many proofs that it 
possesses this power. In the Isle of Man blocks of granite have 
been pushed up 600 feet above the level of their source. Mr. 
Tiddemann has also shown that as the ice moved across the val¬ 
leys down one side and up the other, it thrust over the edges of 
the strata. On the other side of the great English watershed, 
Mr. Dakyns has shown that the ice when ascending the slope of 
a valley opposed to its course swept before it all the drift lying 
on the surface, pushing it o-^er to the other side of the range. 

Mr. Bouncy would be more likely to damage my theory if, 
instead of protesting against it, he could explain some of the 
many difficulties that beset that of submergeuce. Where was 
the shore of that mythical sea under which England nearly to 
the Thames is supposed to have been submerged? How is it 
that not a single undisturbed bed of glacial shells has been 
found, that nearly all are broken to pieces, that many fragments 
of Cyprina exhibit glacial scratchings, and that not a single in¬ 
stance has been recorded of the two valves of a lamellibi'anch 
having been found together? Was there no friendly cliff or 
cavern able to preserve a single shell fi-om the ruthless second 
advance of the ice ? Mr. James Geikie finds the fragile bones of 
water-rats and frogs in his “ inter-glacial beds,” and uninjured 
land and fresh-water shells occur in abundance ; but not one 
marine shell has been found in the uplands that does not show 
proof of having been transported, by being broken, worn, or 
scratched. 

Since my first letter was sent to Nature, Prof. Ramsay has- 
drawn my attention to Mr. Croll’s theory, that the glacial shells 
of Holderness had been pushed up by ice over the land out of 
the German Ocean. From other papers of the same geologist, 
I gather that he does not dispute the submergence of much of 
England and Scotland during part of the glacial period, and has 
indeed proposed a theory to account for it. So far as I know I 
stand alone at present in the opinion that neither during nor 
since the glacial epoch has there been any submergence of a 
great part of the British Isles beneath the waters of the ocean, 
nor can I expect that a theory so contrary to what has been 
taught for many years by English geologists will obtain a ready 
acceptance. Thomas Belt 

Ealing, May 22 


Uncompensated Chronometers 

With reference to the employment of an uncompensated 
chronometer to indicate the mean temperature of an accompany¬ 
ing compensated chronometer during a long journey, with a view 
to the application of the proper correction for temperature, Prof. 
G. Forbes remarks (Nature, vol. x. p. 50) :— 

“This method is quite new, and has not been tested by any 
nations except the Russians.” 

Permit me to direct attention to the following passage In the 
Report on the Coast Survey,” which I extract from p. 56 of 


the Proceedings of the American Association for the Advance¬ 
ment of Science, Springfield meeting, August 1859. The 

Cambridge” referred to is Cambridge, Massachusetts. 

“ The difference of longitude between Cambridge and Liver¬ 
pool has also been determined by means of large numbers of 
chronometers carried repeatedly between the two stations on the 
Cunard steamships. These chronometric expeditions, in the 
words of Mr. W. C. Bond, director of the Harvard Observatory, 

‘ for the magnitude and completeness of their equipments, have 
not been equalled by any of the similar undertakings of European 
Governments. Even the Expedition chro 7 tometyique of Struve 
was on a scale much less extensive.’ The voyages were con¬ 
tinued through a number of successive years. The first great 
special expedition took place in t 849, and the most recent in 
1855. In the latter the effect of temperature on the rate of the 
chronometers formed a subject of special investigation. For 
each instrument the effect of temperature on its rate was ascer¬ 
tained by experiment, and the average temperature during each 
trip was kept account of by means of a thermometric chrono¬ 
meter, constructed like the others, but with individual balance, 
so that its daily rate was affected by six seconds for a change in 
temperature of 1° Fahr. Fifty-two chronometers were employed 
in this expedition, and were transported six times between Cam¬ 
bridge and Liverpool.” 

The Greenwich Observations ” for many years past (fifteen at 
least) contain a record of the indications of a “ chronometrical 
thermometer ” accompanying the chronometers on trial for pur¬ 
chase by the Admiralty; and on p. 2 of “ Rates of Chrono¬ 
meters” in the volume of Observations for 1871 are these 
words:— 

“The chronometrical thermometer differs from an ordinary 
chronometer only in the construction of the balance, the posi¬ 
tions of the metals forming the compensating rims being reversed. 
By this arrangement the effect of temperature is much mag¬ 
nified.” J. D. Everett 

Malone Road, Belfast, May 22 


Photographic Irradiation 

In Nature, vol. x. p. 29, the article on the coming Transit of 
Venus makes mention of photographic irradiation as having “ been 
found by Lord Lindsay and Mr. A. C. Ranyard to be mainly 
due to the reflection of light from the back of the glass plate. 
It can be almost entirely avoided,” Mr. Forbes goes on to say, 

by wetting the back of the plate and placing black paper 
against it.” This subject has been investigated, explained, and 
the above remedy suggested years ago by practical photo- 
gi-aphers. In 1867 I used the plates of the Liverpool 13 ry 
Plate Company, then sent out with the backs painted red to pre¬ 
vent irradiation. 

But even this is not a complete preventive. Colouring the 
film, as suggested by Mr. Carey Lea of Philadelphia and Henry 
Cooper, a well-known English amateur, is a much more effectual 
means, though at a loss of sensitiveness ; but the most complete 
(where the dry emulsion process is available) is to allow the col¬ 
lodion to be acted on by a large excess of nitrate of silver for a 
considerable time and then to convert this into bromide of silver 
by addition of ammonium bromide. The result is that the film 
has a dull opaque character like unglazed porcelain, and not only 
stops the light more completely than an ordinary collodion film, 
but remedies another cause of irradiation—the molecular re¬ 
flection in the film itself. 

Two years ago I tested plates prepared in this way on the 
most difficult subjects (not astronomical) and found the halation 
much less than by any other means except a deep red tint in the 
film. W. J. Stillman 


Hay Fever 

Rkeerring to the recent article in (Nature, vol. x.p. 26) upon 
hay fever, I can give my own experience as having suffered from 
the complaint for some years past, mainly in the months of May 
and June. My most severe attacks have been in the housei|i early 
morning. I am, however, near hay-fields, and a tramp, by .my 
of experiment, through one of these has more than once 
fied me of the efficacy of the hay pollen in vastly increasing the 
troublesome symptoms. 

The treatment I have used to myself has consisfed of raffier 
strong doses of quinine ,taken internally, and externally a piece 
of linen rag dipped in strong camphorated spirit and placed upon 
the nose and alsp partly over the nostrils. 
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Inhaling; the vapour of a piece ol camphor inclosed in a small 
silver tube, and carried in the mouth like a cigar, has also, I 
know, been used with effect. I have judged that the attacks 
are, to a certain extent, connected with a depressed or relaxed 
state of the system, partly from the time (early morning) \vhen 
I have found them at their worst, and partly from the fact that in 
a pure bracing air like Switzerland I do not get them, even in 
the haying season. A h'rench lady with whom I once travelled 
by train tried to satisfy me I had only influenza (/« pi/>J>e)y but 
our passage through a hay-held soon brought on such a suc¬ 
cession of sneezings, &c., that I was quickly accorded the honour 
of a distinct disease. 

I tried the homoeopathic remedy of extract of hay grasses in 
spirit, upon the advice of a friend, but I very soon came back 
again to my allopatliic doses of quinine and camphorated spirit, 
and from these alone have I found any real beneht. I have not 
yet tried the solution of quinine applied to the nostrils. 

Guildford, May iS J. Rand Capron 


THE STEAMSHIP FARAD AY AND HER 

APPLIANCES FOR CARLE-LAYING* 

T he lecturer in his introductory remarks observed 
that an electric telegraph consisted essentially of 
three parts, viz., the electro-motor or battery, the con¬ 
ductor, and the receiving instrument. He demonstrated 
experimentally that the conductor need not necessarily be 
metallic,but that water or rarefied air might be used as such 
within moderate limits ; at the same time, for long sub¬ 
marine lines, insulated conductors strengthened by an 
outer sheathing were necessary to insure perfect trans¬ 
mission and immunity from accident. The first attempts 
at insulation, which consisted in the use of pitch and 
resinous matters, failed completely, and in the years 1846 
and 1847 the two gums india-rubber and gutta-percha 
were introduced, the former by Prof. Jacobi of St. Peters¬ 
burg, and the latter by Dr. Werner Siemens of Berlin; 
this last gum soon became almost indispensable to the 
cabte of its great plasticity and 

ductility.^ 

The first outer sbeathing used vyas \ tribe of lead drawn 
tightly over the itisulated wire, and this again was covered 
with pieces of wrought-iron tubing connected by ball and 
socket joints ; in this way the Messrs. Siemens success¬ 
fully crossed various rivers. This method was superseded 
later on by the spiral-wire sheathing, first proposed by Mr. 
Bret in 1851 for the Dover and Calais cable; since then, 
with few modifications and exceptions, this form has been 
universally adopted. 

The lecturer next enumerated the casualties to which 
submarine cables are liable, and the precautions employed 
to obviate them. He showed specimens destroyed by rust 
and the ravages of a species of Teredo. On the Indo- 
European line a curious case of fracture occurred; a 
whale, becoming entangled in a portion of cable over¬ 
hanging a ledge of rock, broke it, and in striving to get 
free had so wound one end round its flukes that escape 
became hopdess, and so had fallen an easy prey to 
sharks, which had half devoured it when the grappling iron 
brought his remains to the surface. Other enemies to be 
dreaded are landslips, ships’ anchors, and abrading cur¬ 
rents. 

The new Atlantic cable consists, for the deep-sea por¬ 
tion, of copper conductors, gutta-percha insulators, and a 
sheathing of steel wires covered with hemp; the shallow- 
water part consists of similar conductors and insulators 
sheathed with hemp, which in turn is covered with iron 
wire. 

In paying out, the great point to be observed is that no 
catenary should be formed, but that the cable should be 
a straight line from the ship to the sea-hottom ; the re- 


* Afetraqt of a lecture deliTCred at the Royd Institution on Mav Bv 
C. William Siemens, D.C;L., F.R. S. 


taining force should be equal to the weight of a piece of 
cable hanging vertically downwards to the bottom of the 
sea. In picking up, a catenary is formed, but a vertical 
position is the best 

From the peculiar nature of the service for which a 
telegraph-ship is required, it is evident that she must pos¬ 
sess properties somewhat different from those of ordinary 
ocean-going steamers ; thus speed is not ro important as 
great inanceuvring powers, which will enable her to turn 
easily in a small space, or by which she may be main¬ 
tained in a given position for a considerable time. In 
the ship about to be described an attempt has been made 
to meet these requirements. 

The Faraday^ of 5,000 tons register, was built at New¬ 
castle by the eminent firm of Messrs. Mitchell & Co. ; 
she is 360 ft. long, 52 ft. beam, and 36 ft. depth of hold ; 
there are three large water-tight cable tanks having a 
capacity of 110,000 cubic ft, these are each 27 ft deep, 
two are 45 ft. in diameter, and one is 37 ft., they can take 
in 1,700 miles of cable i j; in. in diameter. After the 
cable is coiled in, the tanks are filled up with water to keep 
it cool,, for the lecturer had found, when conducting ex¬ 
periments on the Malta and Alexandria cable with his 
electrical resistance thermometer, that heat was sponta¬ 
neously generated in the cable itself, whereby its insulation 
was seriously endangered. 

The F'amday has stem and stern, alike, and is fitted 
with a rudder at each end; both arc worked by steam¬ 
steering apparatus placed amidships, and are capal:)le of 
being rigidly fixed when required. She is propelled by a 
pair of cast steel screws 12 ft. in diameter, driven by a 
pair of compound engines constructed with a view to great 
economy of fuel. The two screws converge somewhat, 
and the effect of this arrangement is to enable the vessel 
to turn in her own length when the engines are worked 
in opposite directions. On the voyage from Newcastle to 
London a cask was thrown overboard, and from this as a 
centre the ship turned in her own length in 8 minutes 20 
seconds, touching the cask three times dtuiug the opera¬ 
tion. This manoeuvring power is of great importance in 
such a case as repairing a faxilt in the cable, as il enables 
the engineer to keep her head in position, and, in short, to 
place her just where necessary in defiance of side-winds or 
currents. 

The testing-room of the electrician in charge is amid¬ 
ships, and so placed as to command the two larger tanks, 
while the ship’s speed can be at all times noted on the 
index of a Berthou hydrostatic log. 

The deck is fitted with machinery to be used in laying 
operations, which will be best descril^ed by tracing the 
path of the cable from the tanks to the sea. Lotus begin 
with the bow compartment: the cable, which lies coiled 
round one of Newall’s cones, begins to be unwound, 
passes up through an eye carried on a beam placed across 
the hatch, next over a large pulley fitted with guides, and 
I by a second pulley is gently made to follow a straight 
wooden trough fitted with friction rollers, which carries it 
aft to near the funnels; here it passes through the 
“jockey,” which is a device for regulating the strain, con¬ 
sisting of a wheel riding on the cable, which can be 
adjusted by a lever, and a drum fitted with a brake, thence 
it passes on to_ a “ compound paying-out and picking-up 
machine this consists of a lax'ge drum provided with a 
friction brake, and round it the cable passes three 
times ; it is also furnished with a steam-engine, which 
by means of a^ clutch can be geared on to the 
drum when required. Now in paying out, the cable 
causes the drum to revolve as it runs over it, and 
the brakes regulate the speed as the vessel moves on¬ 
ward ; but should a fault or other accident render it 
necessary to recover a portion, the drum is stopped and 
geared on to the engine, the ship^s engines, are reversed, 
the stern-rudder fixed; and so what was formerly the 
bow is now the stem, while the little engine hauls in the 
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fracture or strain, A special rope made of steel wire and 
hemp, and of great strength, is provided for this kind of 
work. Some specimens shown could bear strains up to 
16 tons. 

In conclusion, the lecturer paid a high compliment to 
the late Prof. Faraday, noticing the great services he had 
rendered to electrical science, his singleness of purpose, 
and the invariable kindness with which he had encouraged 
younger labourers in the same field. The friendly en¬ 
couragement which he himself had experienced from him 
would ever remain a most pleasing remembrance. He 
had seized with delight on the present opportunity to pay 
a tribute to the honoured name of Faraday, and was 
happy to be able to do this with the full coirsent of the 
revered lady who had stood by the philosophers side for 
forty years, while labouring under this very roof for the 
advancement of knowledge. The name of the vessel 
and her mission in the service of Science would combine, 
he thought, to create an interest in her favour in the 
minds of the members of the Royal Institution, and he 
hoped that on the morrow she would put to sea accom¬ 
panied by the earnest wish, God speed the Fa 7 'adayJ^ 


ATMOSPHERIC CURRENTS AS OBSERVED 
IN THE WEST INDIES, AND PARTICU¬ 
LARLY IN SP THOMAS 

TOURING- an average period of nine months in the year 
^ the regularity of the air-currents over the Virgin 
group resembles clockwork. The surface, or lowest cur¬ 
rent, is formed by the trade-wind, which blows briskly 
from the north-north-east, with a slight variation nortfr-r 


ward during the night and early morning, and a corre¬ 
sponding deflection southward from noon till near sunset. 
Varying in strength from a light breeze to a brisk gale, it 
is hardly ever absent; its greatest strength is usually at 
or near 3-4 A.M., and about the same hours P.M. It gene¬ 
rally bears with it light masses of cumulus, from which 
there _ fall occasionally showers, heavy, but very short in 
duration. This air-current, known as the trade-wind of 
these regions, does not appear to exceed 2,000 feet in 
vertical height. 

Next above this current comes the south-west wind, 
rarely absent; it brings with it light ciiTus clouds, but 
seldom cumulus or other indications of rain ; its excess 
of moisture having been probably discharged while cross¬ 
ing the mountains of the South American continent. 
Very rarely, indeed, does this wind descend low enough 
to have effect on or even near the surface ; when it does 
so, which generally occurs during the summer and autumn 
months, it is deflected to the south, and then becomes 
loaded with moisture, and accompanied by heavy nimbus 
clouds and electric phenomena. 

Highest of all the west wind reigns, manifested by very 
light cirrus clouds, rapidly formed and as rapidly disap¬ 
pearing ; it has at times a slight deflection to the north. 

These three winds blow with scarcely any interniption 
from November to June inclusive ; almost the only varia¬ 
tion being then afforded by the north or north-north-east 
wind which sometimes prevails, but near the surface only, 
for a few days together during thi'ce winter months. When 
—a rare but much-desired event—a southerly current oc¬ 
curs about this time, it brings heavy clouds and abundant 
rain. While the wind is from the north and north-east, 
great dryness is indicated by the hygrometer. 

But in the months of August, September, and October, 
and often in the latter half of July, the polar or north¬ 
east cunrent loses its strength, and is often neutralised or 
even conquered by the southerly winds. These during 
the summer are usually light, and accompanied by a 
clear and serene sky, only clouded when the north-east, 
regaining for a time its supremacy, drives the south back, 
and precipitates heavy showers, amid thunder and light¬ 
ning, sometimes lasting for three or even four hours ; 
after which the wind veers round again to the south-east 
and south. The same phenomena, when intensified, con¬ 
centrate themselves into a hurricane or cyclone—a rare 
occurrence in this island, not more than four of any great 
severity having taken place at St. Thomas in the course 
of the present century, Two indeed, but only of medium 
violence, occurred within these regions last year ; neither 
of them however visited St. Thomas, the one keeping out 
to sea eastward, and not touching the coast till it reached 
lat. 44° in its northerly course ; the other, which seems to 
have originated within the Caribbean Sea, did consider¬ 
able damage on the coasts of St. Domingo and Cuba, 
passing ultimately north-east by the Florida Channel. Of 
both I have given details elsewhere (vol. ix, p. 468). 
Heavy gales, occasionally amounting to storms, sometimes 
blow here, particularly during the winter months, from 
between north and north-east, but from no other quarter 
of the compass. They are accompanied by cold, the ther¬ 
mometer sinking to 74° F., or even lower, with a dull, 
cloudy sky, and little rain. 

Another phenomenon, peculiar to the winter and spring 
months, are white squalls j they take place on calm days, 
generally at noon, and most often at no great distance 
from shore ; their area is very limited, and their duration 
does not exceed a few minutes; in some respects they 
resemble a miniature hurricane, and appear to be due to 
similar causes ; but neither have I witnessed in them nor. 
heard recorded any instance of circular motion. They 
are much dreaded by the small craft of these seas; a 
slight fall of the barometer is their only premonitory 
indication. 

St Thomas W. G. PAlgravk 


cable over the same drum which before was used to pay 
it out; thus it is coiled back into the same tank whence 
it* started. By this means the necessity of passing the 
cable astern before proceeding to haul it in is avoided. It 
was during this operation that an accident befell the 
Atlantic cable in 1865, causing its loss for the time. 

The next apparatus is a dynamometer, consisting of 
three pulleys, one fixed, and the centre one, which rests 
on the cable, movable in a vertical plane ; by this the 
strain is registered and adjusted. After passing this the 
cable runs into the sea over a pulley carried on girders 
and constructed so as to swing freely on an axis parallel 
to the length of the ship, so that, should the vessel make 
lee-way, the pulley will follow the direction of the cable, 
and thus friction and sharp bends are avoided. The 
bows are also fitted with a similar pulley, compound 
machine, and dynamometer. We see that by these 
devices the cable is kept perfectly under control, and 
should a fault be discovered a simple process of reversal 
of ship and machinery brings home the faulty portion. 

Another great point is to keep the vessel trimmed and 
steady. For the former requirement nine separate water¬ 
tight compartments, including the cone in each tank, which 
also is hollow, are provided, so that water may be ad¬ 
mitted as the tanks are emptied of cable, and thus the 
ship is kept trimmed. To ensure steadiness and avoid 
the rolling to which telegraph ships are subject, two bilge 
keels are set on at an angle of 45° ; this was done at the 
suggestion of Mr. Wm. Froude, whom, said the lecturer, 
“ I have to thank for valuable advice and assistance on 
several new points connected with the’ Faraday I 

A steam-launch is carried on deck, whence she can be 
lowered into the water with steam 5ip, ready to land shore 
ends and perform other useful details. 

Another class of work for which the vessel is fitted is 

grappling^ fpr lost or faulty cable. In shallow seas 
this is a ve^ simple operation, but in deep water it is 
rather a delicate matter, and requires the co-operation of 
two or even three vessels, so as to lift the cable without 

forminp" nn ancrlf*. anrl tn thft rhanne of 
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H aving now discussed all the methods to be em¬ 
ployed, and the chief difficulties to be encountered, 
it is time to examine what has actually been clone. What 
method or methods ought to be chosen ? What stations 
are most suitable, taking into account the chances of 
good or bad weather and good or bad anchorage ? What 
preparations have been made by the various Governments 
and by private individuals ? And are the arrangements 
satisfactory ? 

As to the choice of method, the obsei'vation of contacts 
was the only kind originally contemplated. The employ¬ 
ment of photography and heliometers is a compai'atively 
new idea, and will be spoken of later. The observation 
of contacts is applicable to three methods, for each one 
of which different stations must be chosen ; these axe 
Halley’s method, the method of durations, and De I’lsle’s 
method. We will consider these in order. 

I. Halley’s method fails totally in the transit of 1874, 
hvXmay perhaps be applied in 1882, though not under 
good conditions. On referring to Fig. 13 in Article III., 
it will be noticed that Sabrina Land is a station where in 
1882 the transit will commence just before sunset, and 
end just before sunrise. Hence during the transit this 
station and another placed in America will be moving 
in opposite directions, thus fulfilling the conditions re¬ 
quired by Halley in his communications to the Royal 
Society. By referring to Fig, 12 it will be seen that no 
such stations exist in 1874. 

2. The method of durations may be successfully 
applied, so far as mere geometrical position is con¬ 
cerned, in either of the two transits. This method is 
really combined of two parts, and includes Halley’s as 
a particular case. The lessening of the duration of the 
transit depends partly upon the diminished motion of one 
of the stations, or upon the fact that it moves in the 
opposite direction to the other; and partly on the fact 
that in one case the planet seems to trace a path on the 
sun farther from his centre (and therefore shorter) than in 
the other. The difference in this last case is greatest 
when the path of Venus is far from the sun’s centre. But 
in transits like the coming ones, where this is the case, 
the motion of Venus towards the sun’s centre at the time 
of contact is very much slower than when she describes a 
large chord upon the sun. This has been well pointed 
out by Mr, Stone, f and from his paper we learn that the 
method of durations depending upon tw^o such observations 
at each of the two stations will not be so satisfactory as we 
might otherwise have expected. But other very serious 
objections present themselves to a method like this re¬ 
quiring four observations of contact, when we carefully 
consider the circumstances. In applying this method, 
one station must be chosen in high southern latitudes. 
Now diligent inquiries have been made upon this subject, 
and it appears very improbable that the weather at any 
suitable station will be such as to give much hope of 
observing both the ingress and egress in a satisfactory 
manner. Hence if we depended upon this method there 
would be a great probability of the expedition proving a 
failure. The method of De I’lsle requires the observation 
of only one contact at each of the two stations. For 
these reasons hardly any expedition will use this method 
except as secondary to De I’lsle’s, the photographic, or 
the heliometric method. 

3. De risk’s method. The accuracy with which this 
method can be applied depends upon the certainty of 
longitude operations. From what was said in the last 
article, it will be seen that this is no easy matter j but it is 

Continued from p. 52- 
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absolutely necessary that it must be done if this method 
is to be employed. Sir George Airy says that longitudes 
can be determined with an error of not more than one 
second by lunar observations ; and observers will receive 
orders to remain at their stations until they have a suffi 
cient number of observations to accomplish this. The 
lunar observations will be supported, where practicable, 
by telegraphic determinations of longitude, and also by 
the transport of chronometers. The Russians, whose 
stations lie mainly along the whole length of Siberia, will 
employ a telegraphic line oyer that region, with branch 
lines to the subsidiary stations. The English will pro¬ 
bably fix the longitude of Alexandria by submarine cable. 
They will employ chronometers to group together all 
stations neighbouring each other. The station at Rodri- 
guez will be thus connected with Lord Lindsay’s station i 
at Mauritius, and with the French station at Reunion. 
Lieut Corbet, R.N., will connect by chronometers the 
various islands occupied by the Germans, Americans, and 
French in the neighbourhood of the two English stations 
on Kerguelen’s Island. The three English stations on the 
Sandwich Islands will likewise be connected by chrono¬ 
meters ; and it would be very desirable to connect these 
islands with San Francisco on the one hand, and Yoko¬ 
hama on the other. The longitudes of both these places 
will have been compared with Greenwich by telegraph. 
It would be a matter of the utmost interest to complete 
the chain round the world by the transport of chrono¬ 
meters across the Pacific. M. Struve says that with the 
aid of an uncompensated chronometer this might be done 
with great accuracy. The Germans have also made 
valuable suggestions for comparing the longitudes of 
the observing stations of all nations ; and the French will 
also probably help in this matter. Thus it is likely that 
the longitudes of all the stations of different countries 
suitable for the application of Dc risk’s method will be 
very accurately known. 

It will be noticed that the accuiracy of Dc risks, 
method depends upon two longitudes and two obserr^ 
tions of contact; while that of durations depends tiboii 
four observations of contact. Neglecting all considera¬ 
tions of climate the two methods arc, so nearly as the 
somewhat vague data at our command can tell us, very 
I nearly equal But the uncertain climate of southern seas 
renders the chance of many contact observations doubtful 
and throws the balance in favour of De risk’s method. 
Add to this that before long all the stations except the 
Kerguelen group will soon have their longitudes deter¬ 
mined absolutely by telegraph,, and recollecting that the 
coming observations are to serve astronomers until the 
next transit of Venus in 2004, by which time even the 
Kerguelen group may perhaps be chronometrically deter¬ 
mined : recollecting all this, there is little doubt that 
astronomers have been wise in settling upon De risk’s 
method for the main observations of contacts. ■ 

It will be well, before going further, to mention the 
stations which have been chosen by different nations for 
the observation of the coming transit. 

L—The British, having selected for the reasons above 
mentioned the method of De risk, originally fixed upon 
the following stations :— 

Alexandria, Sandwich Islands, Rodriguez, Kerguekn^s 
Island, and_New Zealand. No alteration has been made 
in the choice of these stations. Supplementary ones 
have, however, been added. Thus at Kerguelen’s Island 
there will be two expeditions : one at Christmas Harbour 
in the north, and the other in the south of the island. In 
the Sandwich Islands there will be three stations : one at 
Honolulu, a second on the island of Hawaii, and a third 
on^ the island of Kauai, sometimes called by English 
writers Atooi. The station at Alexandria will be supple¬ 
mented by a second one at Cairo, and a private one by 
Col Campbell, of Blythswood, under the Astronomer 
Royal’s direction at Thebes. The New Zealand station 
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will be placed at Christchurch. Since the idea of photo¬ 
graphy has been introduced, two additional stations have 
been added by the Indian Government under the super¬ 
intendence of Col. Tennant, R.E. These are very com¬ 
pletely equipped, and will probably be situated the one 
near Peshawur, the other at Roorkce. 

Besides these the observatories at Madras, Cape of 
Good Hope, Melbourne, and Sydney will be utilised so 
far as possible. The New South Wales Government have 
voted 1,000/. for other observations in Australia. The 
English Government have voted 15,000/. for all the expe¬ 
ditions, but a much larger sum than this will be actually 
required. It will be understood that the principal method 
of observation is De I’lsle’s, aided everywhere when pos¬ 
sible by all the other methods except the heliometric. 

From the account that has been given of the difficulty 
of determining the longitudes of the different stations it 
will be seen that no little power of organisation is required 
for the execution of the foregoing programme. All pre¬ 
parations must be made for the observation of th 5 moon 
culminators. Alt-azimuths must be made, and also actually 
invented for the express purpose. Nearlv fifty chrono¬ 
meters must be provided, and negotiations must be com¬ 
pleted with telegraph companies. The photographic 
operations have required the invention of a new photo¬ 
heliograph, and the Janssen method of a new application 
to it. The observations of contact have required the 
purchase of a large number of equatoreals ; for each sta* 
tion, besides having a 6-inch telescope, has also one of 
more smaller instruments. One of the larger onfeS, made 
by Simms, is shown in Fig. 18. The transit instruments 
have also been made expressly for this expedition. Be¬ 
sides this all the accessories of these instruments had to 
be provided. Huts for receiving them hjut to M made. 
Forms for entering and reducing the oba^tf#|#tiS had to 
be prepared and printed. For some of thi^ Statfon^ sleeping 
arrangements, cooking apparatus, washing utensils, and 
provisions had to be provided. Workmen, masons, and 
assistant photographers, besides twenty-two observers, 
had to be collected and trained to the work. When this 
is considered it will be seen that no ordinary man could 
fulfil all the duties. Fortunately we have in our 
Astronomer Royal a man who combines to an exceptional 
degree theoretical, mechanical, and organising powers ; 
and we may safely say that the present expedition has 
been completed under a generalship ciuite unparalleled in 
the annals of Science. Sir George Aiiy has accomplished 
all that was required m a manner that lias called forth 
the applause of those who have been connected with the 
preparations for this perhaps the most important astrono¬ 
mical event of the century. We must congratulate ourselves 
upon the fact that he has been most liberally supported 
on all points by the British Admiralty. If we cannot 
enter into the same details with regard to other nations, 
it is only because we have not had the opportunity of 
learning all their actions. But we cannot conclude this 
account of the British Government expedition without 
alluding to the valuable services which have been ren¬ 
dered to it by Capt. G. L. Tupman, R.M.A., who has 
spent the last three years in training himself and nearly 
all the other observers in the use of the instruments, 
seeing the instructions of the Astronomer Royal carried 
out, ordering the stores, and in the most disinterested 
manner looking after the expedition ; so that (as the 
Astronomer Royal has lately pointed out) if the observa¬ 
tions be successful their success will in a great measure 
be due to his exertions. 

II. Besides the expeditions under the direction of the 
British Government, another has been prepared which is 
perhaps the most completely equipped one which has 
ever been undertaken by a private individual in the inte¬ 
rests of astronomy. Lord Lindsay has made prepara¬ 
tions to take up his position at Mauritius, provided with 
means for utilising all the different modes of observation. 


He will combine his own results mainly with those of the 
Russians ; and it is probable that no station could have 
been found more suitable for a single obseivcr to occupy 
when so many different methods are employed. All the 
instruments are of the most perfect description and made 
by the best makers. The photographic method which he 
will employ has been already describ‘d d. The siderostat 
has been made expressly for this purpose, and its surface 
has been tested and found to be truly plane. Lord Lind¬ 
say and his assistant Mr. Gill lay considerable stress on 
the employment of the heliometer, and have discussed its 
capabilities with great lucidity. They propose to make 
observations of the external contact by the aid of the 
spectroscopic method. The expedition will be provided 
with about 50 chronometers, including one uncompen¬ 
sated. These will be transmitted four times between 
Aden and Mauritius. It is probable that they will also 
connect the longitudes of the different stations on that 
group of islands by chronometers. The German expedi¬ 
tion at Mauiitius will probably be connected with Lord 
Lindsay^s by a trigonometrical survey. Of these islands 
two can be connected by direct signals with a heliotrope 
reflecting the suffs light. From experiments made m 
Russia, it appears that a signal may thus be seen in a 
mountainous country with a clear atmosphere at a dis¬ 
tance of 200 miles. There is little doubt then that the 
longitude of each station on this group of islands will be 
accurately known. 

III.—The Germans are sending out five or six expedi¬ 
tions. At Cheefoo the accelerated ingress and retarded 
egress will be observed; at the Macdonald Islands the 
retarded ingress and the accelerated egress. The Auck¬ 
land Islands will be favourable for accelerated egress ; 
Mauritius for retarded ingress, and Ispahan for retarded 
egress. 

They will probably employ all the four methods at 
most stations, viz. eye-observations of contact, heliometers, 
photo-heliographs for the distance of centres, and also for 
position-angles. There will be no photography at Mauri¬ 
tius. Here will be employed four heliometcrs by Fraun¬ 
hofer, 3 in. aperture, 3Mt. focus ; four cquatoriaUy-mounted 
telescopes by Fraunhofer 4| in. aperture, 6 ft. focus ; two 
photo-heliographs by Steinheil, sUn. aperture, and two 
with (quadruple object-glasses of 4 in. aperture. Besides 
these, instruments are required for determining the local 
time and the longitude ; for the Germans lay great stress 
on I)e FIsle’s method. For this purpose transit instru¬ 
ments with diagonal telescopes on the Russian method of 
2| in. aperture will be supplied, and all-azimuihs with 
divided circles 12 in. to 14 in. diameter. The necessity of 
determining the longitudes accurately has led the German 
astronomers to consideir c^trfully the best means by which 
this can be done. Pf. Auwers, to whom the direction 
of the arrangements has been entrusted, has discussed the 
matter in a very able manner. It appears from his in¬ 
quiries that each group of stations will have their longi¬ 
tudes very accurately determined. Thus the stations m 
east Asia can be connected telegraphically. So also can 
those about Alexandria ; also those about the Caspian 
Sea and New Zealand. The group of islands near ^Ker- 
guelen’s, the Sandwich Islands group, and the Mauritius 
group will be determined by chronometers. The only 
difficulty is to connect these different groups. Many of 
them will he compared with Greenwich indirectly by 
telegraph. It is probable that Honolulu will be compared 
by chronometers with San Francisco and Yokohama, thus 
completing, as already mentioned, the telegraph and chro¬ 
nometer connection round the world. In any case there is 
little doubt that before the transit of Venus in 2004 the lon¬ 
gitude of Honolulu will be determined by telegraph. Siiice 
Lord Lindsay intends to compare the longitude ,cff Mau¬ 
ritius with that of Aden by four chronomew ‘^^i®dttion& 
aided by an uncompensated chronotoe»to; 
doubt thut the longitude of thut grttif fslanas will 
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accurately known. The group of islands about Ker¬ 
guelen’s will depend very much upon the British observa¬ 
tions of the moon; but it will be well if chronometers 
could be employed to connect it with the Cape. The 
Germans rely very much upon the heliometric method. 
It will be a matter of great interest to learn how these 
observations agree with other methods as a guide to the 
arrangements for 1882. The expense of this expedition 
is about 130,000 thalers, besides the expenses connected 
with chronometric determinations. 

The organisation of the German expedition has been 
entrusted almost wholly to Dr. Auwers, as secretary of 
the commission. His contributions to the subject are of 
great value, and the zeal with which he has superintended 
the expeditions, even in the minutest details, cannot be 
overvalued. 

IV. The Russians are mainly employed in utilising the 
Siberian stations. The actual places which have been 
chosen from which to observe the transit are given in the 
following list, in order from east to west. The numeral i 
appended to a station means that there arc good ob¬ 


servers, practised with the model, good equatoreals, and a 
heliometer or photo-heliograph. The numeral 2 signifies 
the same without hcliometers or photo-heliographs. When 
the numeral 3 is appended, the observer has not practised 
with the model, and employs a small telescope. The 
stations arc:— 


Yeddo 2 
Port St. Alga 3 
Nakhodka 2 
Wladivostock ,t 
Port Possiet i 
Lake Hanka i 
Chabarovka 2 
Peking 2 

Blagowvschtchenska 2 
Nertschinsk i 
Xhita 1 
Kiachta i 
Tomsk 3 


Tachkent i 
Port Peroffsld i 
Fort Uralsk i 
Orenburg 3 
Aschura-deh i 
Teheran 2 
Nachitzevan 2 
Erivan i 
Tiflis 3 
Taganrok 3 
Kertch 2 
lalta 2 
Thebes 2 


Besides these stations the following will be utilised, but 
the sun will be very low : at Kazan the sun’s altitude will 



Fig. 18.—6“in. Equatoreal of the Bntish Expedition. 


be 8° or 10^, at Nicolaif it will be 6°, and at Charkof and 
Odessa 5“ ; at Moscow it will be exactly on the horizon. 
As,to instruments, the Russians are employing 6-inch 
and 4-inch equatoreals. Their heliometers are larger 
than those of the Germans, having 4 in. apertures. 
Their photo-heliographs are constructed on the English 
model by Mr. Dallmeyer. The telegraphic connections 
between the stations have been already discussed. The 
expense incurred will be defrayed by the Government, 
Besides this, the State contributes 45,000 roubles. This 
will be spent mainly on the transport and'maintenance of 
observers and instruments. The different observatories 
in Russia have shared the expense of providing the dif¬ 
ferent instruments. The whole expedition has been 
conducted under the superintendence of M. Otto Struve. 


Some of the expeditions have already started provided 
with every means tor resisting the cold of a Siberian 
winter. Great attention has been paid to the chances of 
good weather. The accelerated ingress and retarded 
egress will^ thus be admirably observed; and the com¬ 
parison which M. Struve has made with observers of other 
countries in practising with the model will render com¬ 
parisons possible. Moreover, many of the Russian 
stations are admirably situated for the employment of 
me in^ethod of durations; and if the two internal con¬ 
tacts be observed at any of the stations in the neighbour¬ 
hood of Kerguelen’s Island excellent results may be 
obtained. 

George Forbes 
{T0 he conimue 4 *) 
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ATOMS AND MOLECULES SPECTRO¬ 
SCOPICALLY CONSIDERED* 

ET me commence by congratulating you on the circumstance 
" that tWs School and the Literary Society connected with it 
are known over a much more extensive area than Whitechapel, 

It is some time ago since I first heard of the work which you 
are attempting to do, and which indeed to a large extent you are 
doing, in this part of London. All friends of Science must 
deeply sympathise with your efforts, and I looked upon it as 
my bounden duty to come here and lecture when asked to do 
so. I have one more remark to offer: as I knew that my 
audience would consist if not altogether of old students of Science 
in this school, still of those largely interested in mental culture 
and in the acquisition of useful knowledge, I thought it right to 
ask you to follow me into a region which a few inen in lands far 
apart are now investigating—a region which lies outside the 
known, and which is being explored by means of the spectro¬ 
scope. I hope to be able to suggest a few thoughts to some of 
you, in case you have worked with that instrument, and I hope l 
also to be able to place before those who have not, many facts 
with which they are already acquainted, in a new point of view. 

Now, in the first place, what are Atoms and what are Mole¬ 
cules ? A chemist will tell you about the atomic weight of certain 
elements, and you will hear him talk about molecular volumes, 
and the like. Here is a definition given by Dr. Frankland in 
his book on Chemistry Lecture Notes,” p. 2): ‘'An atom is the 
smallest proportion by weight in which the element (that is to 
say the element to which the atom under discussion belongs) 
enters into or is expelled from a chemical compound.” He 
then points out that when atoms are isolated—that is, when 
they are separated from other kinds of matter—they do not 
necessarily exist as atoms in the old sense; they go about in 
company, generally being associated in pairs. He then defines 
such a combination of atoms as an elementary molecule. Here, 
then, is put before us authoritatively a chemist’s view of the 
difference between an atom and a molecule. 

Let us now go to the physicist and see if we can gather from 
him his idea of atoms or molecules. It is remarkable that, in 
a most admirable book. Prof. Clerk-Maxwell’s “ Theory of 
Heat,” in which you find nearly all that is known by physicists 
about molecular theories, the word “atom” is not used at all. 
We are at once introduced to the word “ molecule,” which is de¬ 
fined to be “ a small mass of matter the parts of which do not 
part company during the excursions which the molecule makes 
when the body to which it belongs is hot.” 

Prof. Clerk-Maxwell goes on to give us ideas about these 
“molecules,” which have resulted from the investigations of him¬ 
self and others; and if you will allow me, I will read a few extracts 
from his book (p. 286) : “All bodies consist of a number of 
small parts called molecules. Every molecule consists of a 
definite quantity of matter, which is exactly the same for all 
the molecules of the same substance. The mode in which the 
molecule is bound together is the same for all molecules of the 
same substance. A molecule may consist of several distinct 
portions of matter held together by chemical bonds, and may be 
set in vibration, rotation, or any other kind of relative motion, 
but so long as the different portions do not part company but 
travel together in the excursions made by the molecule, our 
theory calls the whole connected mass a single molecule.” Here, 
then, we have our definition of a molecule enlarged. The 
next point insisted upon by our author is that the molecules of all 
bodies are in a state of continual agitation. 

That this agitation or motion exists in the smallest parts of 
bodies is partly made clear by the fact that we cannot see the 
bodies themselves move. 

Now in a solid body the molecule never gels beyond a certain 
distance from its initial position. The path it describes is often 
within a very small region of space. Prof, Clifford, in a lecture 
upon atoms, has illustrated this very clearly. _ Pie supposes a 
body in the middle of the room held by ekstic bands to the 
ceiling and the floor, and in the same manner to each side of 
the room. Now pull the body from its place ; it will vibrate, 
but always about a mean position ; it will not travel bodily out 
of its place. It will always go back again. 

We next come to fluids : concerning these we read— 
“ In fluids, on the other hand, there is no such restriction to the 

* Revised from short-hand notes of a Lecture delivered^ to the White¬ 
chapel Foundation School Literary and Scientific Society, March lo, 
1874. 


excursions of a molecule. It is true that the molecule generally 
can travel but a very small distance before its path is disturbed 
by an encounter with some other molecule ; but after this encoun¬ 
ter there is nothing which determines the molecule rather to 
return towards the place from whence it came than to push its 
way into new regions. Plence in fluids the path of a molecule is 
not confined within a limited region, as in the case of solids, but 
may penetrate to any part of the space occupied by the fluid.” 

Now we have the motion of the molecule in the solid and the 
fluid. How about the movement in a gas ? “A gaseous body is 
supposed to consist of a large number of molecules moving very 
rapidly.” For instance, in this room the molecules of the air 
arc travelling about twenty miles in a minute. “During the 
greater part of their course these molecules are not actad upon 
by any sensible force, and therefore move in straight lines with 
uniform velocity. When two molecules come within a certain 
distance of each other, a mutual action talps place between 
them which may be compared to the collision of two billiard 
balls. Each molecule has its course changed and starts in a 
new path.” . r ^ 

The collision between two molecules is defined as an ‘ En¬ 
counter ; ” the course of a molecule between encounters a “ Free 
path.” It is then pointed out that “in ordinary gases the free 
motion of a molecule takes up much more time than is occupied 
by an encounter. As the density of the gas increases the free 
path diminishes, and in liquids no part of the course of a molecule 
can be spoken of as its free path.” 

Now the kinetic theory of gases, on which theory these state¬ 
ments are made, has this great advantage about it, that it explains 
certain facts which had been got at experimentally, facts which 
had been established over and over again, hut which lacked ex¬ 
planation altogether, till this molecular theory, which takes for 
granted the existence of certain small things which are moving 
rapidly in gases, less rapidly in fluids, and still less in solids, was 
launched. The theory in fact explains in a most ample manner, 
many phenomena so well known, that are termed “laws.” It 
explains Boyle’s law, and others, well known to students of this 
school. This theory, which takes for its basis the existence of 
molecules and their motions, explains pressure by likening it , to 
the bombardment of the sides of the containing vessel by the 
molecules in motion ; or it tells us that the temperature of a gas 
depends upon the velocity of the agitation of the molecules, and 
that this velocity of the molecules in the same gas is the same for 
the same temperature, whatever be the density. When the 
density varies, the pressure varies in, the same proportion. This 
is Boyle’s law. Further, the densities of two gases at the same 
temperature and pressure are proportional to tlic masses of their 
individual molecules, or, when two gases are at the same pressure 
and temperature, the number of molecules in unit of volume is 
the same. This is the law of Gay lAissac. 

I have now fairly introduced you to the atom of the chemist 
and the molecule of the physicist; you will see at once that the 
methods of study employed by chemical and physical inves¬ 
tigators are widely different. The chemist never thinks about 
encounters, and the physicist is careless as to atomic weight; in 
his mind’s eye he sees a perpetual clashing and rushing of par¬ 
ticles of matter, and he deals rather witlx the quality of the 
various motions than of the material. 

Next let me say a litle more about these “encounters;” and 
here I must again refer you to Trof. Clerk-MaxweU’s book 
(p. 306). It is assumed that while the molecule is traversing 
its Iree path after an encounter, it vibrates according to its own 
law, the law being determined by the construction of the 
molecule, or let us say its chemical nature, so that the vibration 
of one particle of sodium would be like that of another par¬ 
ticle of sodium, but unlike that of a particle of another chemical 
substance, let us say iron. If the interval between encounters 
is long, the molecule may have used up its vibrations before the 
second encounter, and may not vibrate at all for a certain time 
previous to it. The amplitude of the vibration will depend 
upon the kind of encounter, and will be independent of the 
number of encounters. 

We can imagine a small number of feeble encounters, a large 
number of feeble encounters, a small number of strong enGbun-,, 
ters, and a large number of strong encounters. , , 

In the case of feeble encounters, we p^s from a small num-i. 
ber to a large one by increasing the density. ,; , ,, 

In the case of strong encounters we pass from low temperature 
with small density to high temperature with ^eat density. 

Increase of density will reduce f free path. ^ 
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Increase of temperature will increase amplitude. 

The shorter the free path the more complex the vibrations. 

The greater the amplitude the more will the vibration of_ the 
molecule be brought out, not merely tire ftmdamental vibrations^ 
as we may term them, which we get in the free path, when it is 
longest, but the overtones. 

Now why have I risked wearying you with these detailed 
statements concerning the vibrations of “molecules?” Because 
we believe that each molecular vibration disturbs the Ether; that | 
spectra are thus begotten; each wave-length of light being set 
in vibration by a molecular vibration of corresponding wave¬ 
length. The vibration is, in fact, the sender; the spectrum is 
the receiving instrument, in this new telegraphy. 

Now there are two questions which I propose to discuss, and 
they are these :—What light does the spectroscope throw upon 
molecular questions ? and is there any hope that the spectro¬ 
scope, as researches with it are extended, may aid the study of 
a subject which lies at the root of chemical and physical investi¬ 
gation ? 

I have written down several statements, v/hich I propose to 
discuss one by one, I shall state the experimental basis, when 
it exists, on which the statements rest and the methods by which 
the results have been obtained 

I shall for a time use the word “particle” to represent a 
small mass of matter, because it does not tie me to the “ atom,” 
or the “ molecule ” of the chemist, or to the “molecule ” of the 
physicist. “ Particle ” is a neutral term, which I hope none of 
you will quarrel with. 

I. My first proposition is this :— When particles are aggregated 
together, so as to form a solid or liquid, they gzve out rays of light 
of certain refra 7 igibUities ; and ihespectmin is continuous as far as 
it goes. This was Kirchotfs first generalisation. 

It surely is an important fact from the point of view of the 
molecular theory that all solids and liquids, with their particles 
moving as already stated , do give you a perfectly distinct spec¬ 
trum from that which you get when you deal with any rare 
gas or vapour whatever. A poker put into the fire becomes of a 
dull red heat, after a time a white heat is arrived at. As far as 
the vibrations exist they are continuous, there are no breaks in 
the series of wave-lengths. You may also get a platinum wire, 
and drive it to incandescence in the same way by means of 
Analyse the light by means of the spectroscope, 
the speefrum is the same ^ that of the poker ^ Further, 
we capi go to the sun, and divest it in imagination of the 
atmosphere wHch absorbs much of its light, and we know 
that, with a small exception, we shall get a perfectly continuous 
spectrum similar to that in the case of the poker or platinum wire. 
Connected with spectroscopic investigation there is this wonder¬ 
ful fact, that as it deals with matter in the most general way, it 
is perfectly easy to carry on a line of argument, not by referring 
to different chemical elements, but to matter, now on the earth, 
now in the sun, or again in some of the stars. It is a great 
leveller. In this continuous spectrum we have a spectroscopic 
fact connected with that kind of molecular motion which physicists 
attribute to particles so long as they are closely packed together 
in the solid state, and so long as they have but a smaU free 
path as in the fluid slate. 

2 . I now come to my second proposition :— When particles a?'e 
in a state of gas or vapour, and are retidered incandescent by high 
tension el ectfidty, Une-speetja are produced in the case of all the 
chemical elements. 

I have several photographs which I will throw on the screen, 
showing such spectra as these now in question. “We have thus 
the spectra of dre light given off by the vapour of cobalt and of 
nickel rendered incandescent by means of high-tension electri¬ 
city. I wdll next show you the spectra of other chemical ele¬ 
ments, such as aluminium and iron compared with nickel and 
cobalt, pure and impure iron compared with a meteorite. These 
line-spectra are only to be obtained from gases and vapours, and 
as a rule only when we employ high-tension electricity. 

We get a perfectly distinct spectroscopic result from the one we 
had before, precisely in the case where according to the physicists 
we have an enormous motion and agitation of molecules. 

^ 3. I now proceed to the next proposition :— In some cases par¬ 
ticles in a state of gas or vapour can be set swinging by heat waves. 
1 have here some salts of sodium and strontium, these I place in 
the heat of a Bunsen burner, they are at once dissociated and the 
particles of the metals are set swinging by the heat waves and 
we get their longest lines- Now that is not only true for stron¬ 
tium and sodium, but for many other elements. But if I put 
salts of iron, or of the other heavy metals in the flame, I shall not 
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get bright lines. Or again, in some other vapours, such as sul¬ 
phur, we only get a spectrum, not of lines, but continuous over 
a limited part of the spectrum. In fact I may say that with the 
exception of those elements which easily reverse themselves, this 
heat is absolutely incompetent to give me anything like a bright 
line. 

4. JParticles, the amplitudes of vibrations of which may either be 
so slight that no visible light proceeds from tlwu, or so great that 
they give out light of their own, absorb light of Ihi same wave¬ 
length and of greater amplitude passing through tlmn 

Consider how beautiful this statement is when you look at it 
in the light of its teaching with regard to particles. We throw 
sodium into a flame and get a yellow light; we place it on 
the poles of our electric lamp and render it incandescent, and its 
light is rich yellow. 

We have similarly incandescent sodium outside the sun, through 
wdiich the rays of sunlight pass outwards towards the earth, and 
we may have similar non-luminous sodium vapour in a test- 
tube ; and the vibration which gives the yellow light, in the case 
of the sun, and which is invisible in the vapour of the tube, 
instead of giving a bright line gives a dark one. Let me show 
you some photographs of the solar spectrum, so that as you have 
seen the bright lines due to radiation, you may see the dark lines 
in the solar spectrum which are due to absorption. 

Our knowledge of the elements existing in the sun and stars 
depends entirely upon the principle first suggested by Stokes, 
that particles are set swinging when light waves pass through 
them with the particular rate of vibration which they effect. 

The elements to which a large number of the Fraunhofer lines 
are due have been determined by means of the vibrations of 
particles on the earth. Whether a particle vibrates on the earth 
or on the sun it does not matter to the spectroscope, the vibra¬ 
tion is the same, but as the particle is set vibrating at the sun by 
a greater amplitude of the light passing through it we get a dark 
line instead of a bright one. To show that in the stars, re¬ 
presenting to us other suns, the spectra are very various I will 
exhibit spectra of the three classes of stars into which most 
may be grouped. In the middle we have a simple line spectrum, 
in the centre a more complex one, and at the bottom a chan¬ 
nelled spectrum. 

5. Next I have to point out to you iXvoXUnespectra become more 
complicated as the particles are brought nearer together, provided 
the state of gas or vapour he retaineiL See the iihporiancc of liiis 
observed fact in connection with the molecular theory. If in the 
solid the particles can only oscillate round their mean position, 
if in the gas they can go through with enormous rapidity a 
tremendous number of various movements of rotation and vibra¬ 
tion, and along their free path ; ^ and if spectroscopically we can 
follow these movements by differences in the phenomenon 
observed, is it too much to hope that in the coming time we 
shall have an enormous help in our inquiries? We get a solid or 
liquid condition, and a continuous spectrum; we get the most 
tenuous gaseous condition and then the phenomenon is changed, 
and the spectrum consists of a single line. So far indeed as the 
visible spectrum goes, it is possible by working with the gas at 
low pressure, and not too high temperature, to get a spectrum 
from any gas or vapour of only a single line, and as you increase 
the density, and thus force the particles closer together, and 
make the conditions of the gas approximate in the way of aggre- 

I gation more to those of a solid, so does the spectrum get more 
I and more like that of a solid, till we see at last a blight continuous 
j spectmm. Take, for instance, hydrogen, and use, not an ordinary 
air-pump, but a sprengel mercury pump; use this for three or 
four hours, and observe the spectrum of the gas. It is a single 
line. Fill the tube again with gas, at ordinary atmospheric pres¬ 
sure, double the pressure, or multiply it ten or more times, and 
what becomes of the line ? Not only does tliat green line which 
first appeared get more and more obvious and thick, but more 
lines appear, and they get thicker, till at last there is such a back¬ 
ground of continuous spectrum that these are all invisible as lines. 
At twenty atmospheres the spectrum is as continuous as that of a 
solid. 

6. Here is my sixth proposition:—In the case of metals 
there are two different ways ztt which the continuous spectrum 
is approached. Mind I do not say reached, for there may be much 
more to learn on this point. To render this clear I must show you 
some more photographs and explain the method by which they 
have been obtained. Here I have a coil and a jar, and here the 
poles. We drive the metal of which these poles are composed 
into vapour, the vapour is rendered incandescent; the spectrum 
we should get would therefore be one of bright lines. Now, 
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instead of bringing the spectroscope close to the poles, in which 
case, in every part of the spectrum, we should get light 
from every part of the spark, I prefer to use a lens, by means 
of which I throw an image of the spark on the slit; then in each 
strip of the total visible spectrum is the spectram of some particu- 
iar part of the vapour. Think the matter over a little for your¬ 
selves. These poles are perpetually giving off vapour, which is 
constantly going away ; some of it is being oxidised, some of it 
is travelling away along the currents of air set up. “What follows ? 
There must be more vapour close to the pole than in the interval 
between the poles; that will be still more true if I make the 
interval between the two pcles longer. In the part between the 
two poles, if they consist of two different elements, we have 
three distinct spectra. In the upper part, a region rich in the upper 
vapour; in the lower, one rich in the lower vapour; between 
them one which is rich in neither. We have then at least three 
distinct layers, so to speak, in the spectrum, the spectrum of the 
vapour of the upper pole the spectrum of the vapour of the lower 
one, and also of the central region. The number of particles of each 
vapour will decrease from each pole. You will see in a moment 
that much the same condition of afhiirs will be brought about, if, 
instead of using a spark, I use an electric arc, in which the pure 
vapour of the substance which is being rendered incandescent 



Fig. I — C, spark ; D, lens ; A, collimator; B, observing telescope. 

fills the whole interval between the poles, the number of particles 
being smaller at the szWes of the arc. Now I can throw an 
image of such a JLorkoiital arc on a vertical slit; the slit will 
give then the spectrum of a section of the arc at right angles to 
its length. You have a photograph of such a spectrum of 
iron now before you. I wish to draw your attention to the 
long and the short lines. The vapour which exists furthest 
from the core of the arc has a much more simple^ spectrum 
than that of the core of the arc itself. The spectrum of the 
centre consists of a large number of lines ; that furthest from the 
centre consists of one line. If you picture to yourselves the 
particles getting nearer to each other, as you get nearer the 
source of supply, you see that the nearer the particles are together 
the more they bang about and the more lines we get in the 
spectrum. It is important to notice that vibration once begun 
always goes on; it never gives place to others, although it may 
give rise to others; so that you get the largest number of lines 
in the centre, where the particles are closest together. Now I have 
specially to refer to the fact that the way in which the continuous 


spectrum is built up varies in different substances. Here I 
have a photograph giving the spectrum of aluminium and calcium 
compared with that of the Lenarto meteorite. The spectra of 
calcium and aluminium differ generically from that of the 
meteorite. I want to draw attention to the thick or winged 
lines you get in the case of aluminium and calcium. These spectra 
are good specimens of those which give a continuous spectrum by 
thickening the lines, while the elements in the meteorite are as 
good specimens as I could put before you of those wdrich produce 
a continuous spectrum by increasing the number of their lines. 

There is another remarkable fact connected wdth this. 



Fig. 2.—Long raid short lines of zinc and cadmium. 


You sec a thin dark line in the centre of the thick bright 
lines; this is due to the absorption by the rarer cooler 
vapour lying outside this vapour. This is almost invariably 
observed in the substances giving us the lines thickening 
as the continuous spectrum is approached, while iron does not 
give us any such reversal. It is well to see if one can group 
facts together. That is the first business of a man of wScience. 
It is extraordinary that in all tlic substances I have yet examined 
the question of specific gravity decides whether the substance 
should have its spectrum complicated by thickening or increasing 



its lines. You know the specific gravity of iron is high. In the 
case of aluminium, magnesium, sodium, and others where this is 
low you have the widening of the lines and the easy reveisak 
So much for the continuity of the spectroscopic record of the 
continually increasing distance of particles from partiedes. ^ We 
began with a solid and a continuous spectrum, we end 
tenuous gas and a spectrum of a single line, and #e paf^^ lpage 
over the gap between these states in two ‘ 

J. NORMAlf'XoeKYE^' 

[{To be contimted,) 
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IL. GORBOWS JOURNEY TO GONDOKORO 

\J'E have been favoured with the following remarks 
^ concerning Colonel Gordon^s journey to Gondokoro. 
Colonel Gordon, His Excellency, the Governor-general 
the equator ! ” arrived at Khartoun on March 13, and 
■d with him a Pall Mall Gazette of Feb. 13 ; he writes 
. the 17th from Khartoum as follows 
“ At this season of the year the air is so dry that animal 
alter does not decay or smell, it simply dries up hard ; 
r instance a dead camel becomes in a short time a 1 
aim. 

“ The Kile, flowing froin the Albert'Nyanza below Gon- 
okoro, spreads out mtp two lakes ; on the edge of these 
^kes aquatic plants, with roots extending S ft. into 

water, flourish j the natives burn the tops when dry, 
ad thus form soil for grass to grow on \ ithis is again 
urnt, and it become^ a compact mass. The Nile rises 
nd floats out portions, which, being checked in a curve 
f the channel, are joined by other masses, and eventually 
he river is completely bridged over for several miles, and 
11 navigation is stopped. 

Last year the governor of Khartoum went up with three 
nmpanies and two steamers, and cut away large blocks 
)f the vegetation ; at last one night the water burst the 
emaining part, and swept down on the vessels, dragging 
hem down some four miles, amidst (according to the 
Governor’s account) hippopotami, crocodiles, and large 
ish, some alive and confounded, others dead or dying, the 
ish being crushed by the floating masses. One hippo 
vas carried against the bows of the steamer and killed, 
md crocodiles 35 ft. long were killed : the Governor, who 
vas on the marsh, had to go five miles on a raft to get to 
he steamer. 

“ The effect of these efforts of the Governor of Khartoum 
s that a steamer can now go to Gondokoro in twenty-one 
lays, whereas it took months formerly to perform the 
lame journey.” 

Colonel Gordon Jeft Khartoum on March 21, and in 
bis last letter from Fashoda, 10® K., he touches on some 
of the scenes on the hanks of the river—the storks, 
which he was in th^ habit of seeing arrive on the 
Danube in April, laying back their heads between their 
wings and clapping their backs in joy at their return to 
their old nests on the houses, now wild and amongst the 
crocodiles 2,000 miles away from Turkey ; the monkeys 
coming down to drink at the edge of the river, with their 
long tails, like swords, standing stiff up over their backs ; 
the hippos and the crocodiles. Such scenes to a lover of 
nature^ as Col. Gordon is, doubtless would serve to make 
up in some measure for the loss of civilised society and 
comforts. 


TMP: EXTINCT FAUNA OF THE MASCA- 
RENE ISLANDS^ 


HE members of the scientific expedition about to start 
for Rodriguez should make themselves acquainted 
with what has already been done towards the working out 
of its wonderful extinct fauna. We therefore beg leave to 
call their attention, and that of naturalists in general, to a 
recent contribution of'M. Alphonse Milne-Edwards to 
our knowledge of this subject, published in the Annales 
des Sciences naturelles.” 

In this excellent memoir M. Milne-Edwards describes 
the objects disinterred during some researches made in the 
caverns of Rodriguez under the direction of Mr. Edward 
Newton, the Colonial Secretary of Mauritius, as also the 
contents of a small collection from Mauritius itself, made 
in the same recent formation whence the complete skele¬ 
tons of the Dodo were latley obtained. 


^ *‘R^erciies sur la Faane andeane des iles Mascareienes." 
Alpli. Mime-Edwards, Abu. Sc, Nat., ser. 5 Zool., t. xix. 


Par ; 


The remains described and figured are entirely those of 
Birds, to the extinct forms of which class the author of 
this memoir has lately devoted so much of his attention. 
The most remarkable form thus restored to us is certainly 
the rail-like bird, apparently allied to the Ocydromus of 
New Zealand, which is proposed to be called Erythro- 
machus legtiati. This bird is of greater interest, as there 
can be little question that it is the Gelinote of which the 
old voyager Leguat speaks, as abundant in the island 
200 years ago, and as being grasse pendant toute Taiindc 
et d’un gout d(!licat,” although we cannot quite understand 
how the pectoral muscle can have been sufficiently large 
to provide much sustenance to the hungry mariners of 
those days! Besides the Erytkromac/ms, M. Milne- 
Edwards resuscitates species of owls, pigeons, parrots, 
and herons, and concludes his useful memoir with some 
pregnant remarks upon the general character of the 
ancient fauna of the Mascarene Islands. 

We trust that the new expedition, soon about to start 
for Rodriguez, will not fail to succeed in obtaining a much 
more intimate acquaintance with both the ancient and 
modern fauna of this remote island. 


NOTES 

The annual meeting of the Linnean Society was held on 
Monday, in conformity with the terms of the charter, when Prof. 
Busk presided. The following officers were elected Presi¬ 
dent, G. J. Allman, M.D. ; Treasurer, Daniel Hanhury ; 
Secretaries, F'rederick Currey; and St. George J. Mivart. 
The fiA^e members of the present Council recommended to 
be removed were—Dr. Braithwaite ; J. D. Plooker, C.B.,M,D.; 
J. G. Jeffreys, LL.D. ; Daniel Oliver; W. W. Saunders. 
The five Fellows recommended to be elected into the 
Council in the room of the above were—Major-Gen. Strachey j 
W, T. T. Dyer ; J. E. Harting ; W. P. Hiem; J. J. Weir. 

The Annual Report, dated Jan. 31, 1874, of Mr. Gould, Go¬ 
vernment Astronomer to the Argentine Republic, has come to 
hand, containing an account of the work done at Cordoba Obser¬ 
vatory during the past year. Judging from this and the previous 
report; and from the amount of encouragement given to Mr. 
Gould by the Argentine Government, it seems likely that Cordoba 
Observatory will produce as valuable results as any other obser® 
vatory in the southern hemisphere. The observations of the 
stars between 23“ and 80° of S.D. have been diligently con¬ 
tinued, the heavens for this purpose being divided into a number 
of zones of convenient size. More than 70,000 observations of 
stars have in this way been made, and Mr. Gould confidently 
hopes that by the middle of this year the zone-observations will 
be completed, by which time he calculates that about 65,000 dif¬ 
ferent stars will have been observed. Besides this a large number 
of observations for instrumental corrections have been made, 
besides repeated and careful observations of five or six stars in 
each zone for the purpose of detecting any errors of observation 
in the other stars of the zone. A considerable amount of photo¬ 
graphic work has also been done, though Mr. Gould has been 
sadly hampered in this department. A variety of other useful 
astronomical work has been done at the observatory, which, 
under Mr. Gould’s superintendence and by the liberality of the 
Argentine Government, is being gradually brought to a condi- 
i tion of great efficiency. 

! Mr. Gould is also provisional director of the Argentine Me- 
I teorological Office, which has been established for only about 
two years ; here also he has set to work in a thorough manner 
with results that promise well for the future, notwithstanding the 
difficulties that have met him in the getting together of good 
instruments. He has endeavoured to collect all the meteorological 
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observations on record, made at any time in any portion of the | 
national territory or its immediate vicinity; and very excel¬ 
lent progress has been made in this direction. He has also 
enlisted coadjutors to make systematic observations in various 
parts of the country, and soon he hopes to have the country | 
well dotted with such observers. A considerable amount , 
of work has been accomplished in tabulating and computing ; 
the results thus far collected. By the end of another year it is i 
expected that sufficient observations will be available to permit 
the publication of a volume devoted exclusively to the meteor- ' 
ological statistics of the Argentine Republic. j 

Dr. Burmeister, well-known for his thorough knowledge of ; 
the natural history of the region of La Plata, where he has | 
resided for many years, has been, we learn from the Academy^ 
nominated to the post of Director of the Natural Idistory and ■ 
Physical Faculty of the University of Cordova, where seven I 
chairs are already held by German professors. 

The delegates of the Oxford University Museum have ap¬ 
pointed Mr. H. J. Stephens Smith, M.A., Balliol College, 
Fellow of Corpus Christi College, to the keepership of the 
University Museum, vacant by the lamented death of Prof. 
Phillips. The stipend of the keeper is 80/. per annum, with an 
official residence adjacent to the museum. The appointment of I 
Mr. Smith will have to be ratified by convocation. The Pro¬ 
fessorship of Geology, vacant also by the demise of Prof. Phillips, 
and worth 300/. per annum, is still vacant, though no official 
announcement of the vacancy has been made. 

The first party of the English expedition for observing the j 
transit of Venus took its departure on Saturday afternoon in the * 
Government transport Elizabeth Martm, from Woolwich, The 1 
stores include cases of astronomical and photographic apparatus j 
to the extent of nearly 150 tons measurement, besides provisions j 
and other necessaries, as some of the party will be for several : 
weeks located in inhospitable regions. Of the gentlemen who ' 
left on Saturday, Lieut. Neate, R.N., will be chief astro- j 
nomer at Rodriguez, in the Indian Ocean, and Lieut. Hoggan, > 
R.N., one of his a.ssistants; Ideut. Goodridge, R.N,, 
one of the astronomers at Christmas Harbour, Kerguelen, 
which lies between the Cape and; Australia; Mr. J. B. 
Smith, astronomer and photographer at the same station; and 
Lieut. Cyril Corbett, C.B., is to be chief astronomer at a second 
station in the same island. There are to follow—Mr. Burton, 
astronomer and photographer at Rodriguez; the Rev. F. S. 
Perry, F.R.S., chief astronomer at Christmas Flarbour ; the Rev. 
W. Sidgreaves, astronomer at the same station ; and Lieut. Coke, 
R.N., who will act as astronomer with Lieut. Corbett at the 
second station, Kerguelen. 

We greatly regret to hear that the Rev. R. T. Lowe, the well- 
known author of a '‘Flora of Madeira,’^ was among the pas- i 
sengers who lost their lives in the I'ecent wreck of the Liberia. \ 

The French Academy has elected M. de Tchebycheff, the ' 
eminent geometer of St. Petersburg, foreign associate, in place ' 
of the late M. De la Rive, and M. Ollier of Lyon, a corre- | 
spending member in place of the late Dr. Guyon. j 

Science is beginning to make headway in the re-constituted 
University of Strasburg. A new observatory (under the direc- i 
tion of Prof. Winnecke) is to be commenced at once, and an | 
18-inch refractor has been ordered. The Physical Cabinet 
(under the direction of Prof. ICundt) already possesses a very ' 
fine collection of the newest apparatus, and the professor has a 
class of fifty men. j 

In a small pamphlet, reprinted from the Wiener Abendpost^ 
Karl von Littrow takes advantage of the foundation of the new 
observatory of the Vienna University to give a history of the old 


observatory, which has been in existence for moi'e than a century, 
and of some of the work which has been done in it. The new 
observatory has apparently been carefully planned, and will be 
well provided with the most approved instruments. 

We would draw attention to the valuable Notes con¬ 
cerning the work of the C/iailen^er between SimoiFs Bay and 
Melbourne, in the Times of Monday and Tuesday, Very im¬ 
portant observations have evidently been made on the currents, 
temperature, and life of the southern seas. Some interesting 
observations are made regarding icebergs, and the remarkable 
similarity of the fauna of the southern seas to that of the north¬ 
ern is noticed. “We scarcely expected,” the writer says, “to 
find the water so deep, but it agrees with our former obser¬ 
vations, which lead us now always to expect to find the deepest 
water near the land. To account for this we can only reason 
that no large p)art of the surface of the earth can be raised 
higher than another by means of a volcano or otherwise, unless 
at the same time a corresponding hollow or depression is ex¬ 
cavated in the neighbourhood. To form a hill, the earth must 
be removed fromjsomewhere else.” 

Profs. Donders and Th. W. Engelmann have published, in 
Dutch, the results of their inquiries made during 1873 on the 
passage of blood-cells through the vessel. Woiking with a uni¬ 
locular microscope, they have not been able to find any aperture 
by which the white corpuscle can pass through the vessel. 

The last number of the Jotirnal of Botany contains a sketch 
by Mr. B. D. Jackson of the life of William Sherrard (165S- 
1728). Mr. Jackson’s object is thus stated :—The whole life 
of William Sherrard was so intimately connected with that of 
the leading men of Science in his day, that a comprehensive 
account of his career would be an epitome of his times. The 
exigencies of space, however, forbid more than a sketch of his life, 
designed to correct certain errors which appear in all the accounts 
that have come under K:y notice, copied apparently from 
one book into another.” Mr. Jackson says of him:—“Whilst 
we cannot admit him as the equal of his contemporaries, 
Ray and Tournefort, who originated systems, yet the services 
he rendered to botany at a period termed by Linnaeus 
1 ‘the golden age,’ must make his name as lasting as 
i the science. His intercourse with the leading men in the science 
i both at home and abroad was intimate and frequent; he was 
generous even to excess in distributing seeds and dried plants, 
an unfailing patron of deserving naturalists, and crowned his use¬ 
ful life by the bequest of his library and herbarium (the most 
authentic and one of the largest at the time) to the University of 
Oxford, with the endowment of 3,000/. for the professor of 
botany.” 

We are glad to learn that the anticipations expressed in one 
of our recent numbers as to the management of the future office 
for Maritime Meteorology in Germany, have been fulfilled by 
the appointment of Herr W. von Freeden to the post of directoi*. 
Herr von Freeden was for many years at the head of the Navi¬ 
gation School at Elsfleth, near Bremen, and since 1867 has 
superintended the Seewarte at Hamburg. The best results may 
be hoped for from his long experience and his known zeal for 
Science. 

It is-requested that those members of tlie University of Cam¬ 
bridge who desire to avail themselves of the facilities for study 
at the zoological station at Naples, for which a grant has been 
made from the Worts Travelling Bachelors’ Fund, will send their 
names to Mr. Foster, Fellow of Trinity College, on o" before 
October l. The nominations will be made by the Board ©f 
Natural Science Studies early in October. 

An expedition is being fitted out for an exploration of the 
Arctic Seas^ Capt Wigans, Suuderlmd, has engaged Mr. 
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Lamond’s splendid steam yacht Diana, and will proceed vUl 
Nova Zembla, sailing from Dundee on June r. Capt. Brown, 
Peterhead, will command the Diana. 

On the 20th inst. a large representative meeting of various 
corporate towns was held at the Society of Arts, Adel phi, 
under the presidency of Lord Hampton, in reference to 
the national museums. The following resolutions were passed 
unanimously i- ‘^That all museums and galleries sup¬ 
ported or subsidised by Parliament should he made con¬ 
ducive to the advancement of education and technical 
instruction to the fullest possible extent, and that special 
Paidiamentary funds should he granted to assist local and 
provincial museums in the acquisition and loan of objects, and 
with building grants, and thus extend their usefulness.” 2. 

That in the opinion of this meeting all national museums and 
galleries should be placed under the authority of a Minister of 
the Crown, with direct responsibility to Parliament, thereby ren¬ 
dering unnecessary for the purposes of executive administration 
unpaid and irresponsible trustees except those who are trustees 
under bequests or deeds, who might continue to have the full 
powers of their trust, but should not be charged with the ex¬ 
penditure of money voted by Parliament.” The chairman was 
requested to submit to the Prime Minister the foregoing resolu¬ 
tions, and press their importance on his attention. 

We cannot regret that Lord Hampton’s motion for the 
appointment of a Minister of Education in the House of Lords 
last Friday was lost. Lord Hampton does not seem to under¬ 
stand what is really required, and the Duke of Richmond’s reply 
under the circumstances was perfectly approj^riate and conclusive. 

It is known that several years ago the German Astronomical 
Society undertook the systematic revision of star catalogues for 
the boreal hemisphere up to the 9th magnitude. That heavy 
task has been undertaken by fourteen observatories—'Cambridge 
(England), Christiania (Norway), Palermo (Italy), Neufchdtel 
(Switsterland), Leyden (Netherlands), Harvard College and 
Chicago (U.S.), Pulkowa, Dorpat, Helsingfors, Kazan (Rus¬ 
sia), Berlin, Leipsig, Bonn (Germany). The boreal hemi¬ 
sphere has been divided into zones, each of which has been 
allotted to two different observatories. Pulkowa was entrusted 
with the care of observing fundamental stars numbering 539^ 
The work is just half done, and will be finished by the end of 
1875, 'when every star marked by I^alande in. his “Histoire 
celeste,” and Argelander in his star catalogue, will have been 
revised. 

A CHOLERA conference is to meet in Vienna in the course of 
the autumn, to discuss the best methods of preventing the pro¬ 
pagation of the disease. Prof. Pettenkofer, who has carefully 
watched the progress of cholera in Munich since its outbreak 
nearly a year ago, will be present, and will no doubt have valu¬ 
able information to contritae. The number of deaths, which 
last winter amounted to 55 a-day in Munich (as a maximum), 
had sunk last month to 2 per diem. 

The German Society of Anthropology is industriously col¬ 
lecting material for the Prehistoric map, which it was resolved, 
at the meeting of April 1S70, to prepare for publication. Among 
other points to be indicated on this map will be the position of 
the most notable Prehistoric settlements, fortifications, lake- 
dwellings, cave-dwellings, burial-mounds, and other places of 
sepulture. By a judicious use of colours, the various periods— 
Stone, Bronze, and Iron—will be indicated, and altogether the 
map will be one of great value to the student of archeology and 
ethnology. 

We have already referred to the treatment by the French Go" 
vemment of M. Alglave, Professor in the Law Faculty of Douai, 
and editor of La Dsvus sckniijiqiie, M. Alglave had been dele¬ 


gated temporarily to the faculty of Grenoble, but as he had 
undertaken to deliver a course of lectures at Lille, and had more¬ 
over been designated secretary to the approaching session of the 
French Association at that town, he petitioned the minister to 
permit him to remain at Douai; the reply was absolute dismissal 
from his post without delay. Such is a specimen of how French 
ministers use their ^Gittle brief authority,” 

I./AST Thursday a handsome new aquarium, well stocked with 
marine and fresh-water fish, was opened at Manchester. The 
sea-water is brought by train in barrels from Blackpool, a dis¬ 
tance of about 40 miles, and a constant supply is maintained. 

Mr. J. W. Douglas, the well-known entomologist, has 
become one of the editors of the EnfomologisDs Monthly 
Magazine. 

The first part of the third issue of Sowerby’s ** British Wild 
Flowers” (Van Voorst) is now out; the descriptions with an Intro¬ 
duction and a Key to the Natural Orders, being by C. Fierpoint 
Johnson, Botanical Lecturer at Guy’s Hospital. 

The additions to the Zoological Society’s Gardens during the 
last week include a Wild Boar {Sus scrofa) from Algeria, pre¬ 
sented by Mr. W. F. Tempest; an Ourang-oiitang [Simia 
satyrus) from Borneo, deposited ; a Racoon-like Dog {Nyctereuks 
viverrinus) from Amoorland, new to the collection; a Great 
Bustard (Otis tarda), European ; five Red-legged Falcons 
(Erythropusvespertmus), European, purchased; three Temminck’s 
Tragopans (Ceriornis temmineJd) and three Peacock .Pheasants 
(Polyplectron chinquis), hatched in the Gardens ; and two Hairy 
Armadillos (Dasypns villosus), born in the Gardens. 


THE FLORENCE INTERNATIONAL 
BOTANICAL CONGRESS 

IE International Botanical Congress commenced its sittings 
at Florence on May 15, under the presidency ot Dr. I looker, 
Prof. Parlatore being disabled liy illness from filling that post. 
The vice-presidents elected were Mr. Beniham and Dr. Moore 
for Great Britain, M. de Candolle for Switzerland, M. Fcnzl 
for Austria, MM. l^ianchon, Weddell, and Baillon for France, 
MM. Keichenbach, llofmeister, Wendland, and Karl Koch for 
Germany, and MM. Regel, Bunge, Gelernoff, and Wolkenstein 
for Russia. At the Congress England was represented by Pro¬ 
fessors Bentham, Allman, and|Masters, Drs. Hooker and Ball, 
Messrs. Smee, Hiern, and Maw; David Moore represented 
Ireland, and Charles Moore Australia. 

On the first day a paper was read by Dr. Plaiichon on 
Phylloxera vasiatrix and the vine disease ; on vegetable palaeon¬ 
tology by M. Camel; on the development of Cynoniorium coc- 
cineum, by Dr. Planchon ; M. Famintzin on the spores of 
Aeihalhim. 

At the second meeting, May 18, Prof, de Candolle, presided, 
and among the papers read was one by Mr. W. P. Hiern, of 
Cambridge, on the determinations of the fossils that have been 
referred to Diospyros or allied genera. At the third meeting, 
May 20, Dr. Bunge, a Russian botanist, presided, and the papers 
included one by De Candolle on Alpine plants. On the i6th 
took place the inauguration of the bust of Philip Barker Webb, 
an English botanist, who left his valuable herbarium to Florence, 
An oration was made by Dr. Bolt, of Berlin. 

The International Horticultural Exhibition, which took place 
concurrently with the Congres-, was opened by the King on the 
I5tb, and the following day 1,800 people were present. 

The show was held in a new iron building in the middle of the 
town, which is to he used as a market. The Ilalian pub¬ 
lished in Rome May 19, says: “ The Floral Exhibition has 
proved a decided success, in spite of the had weather which 
accompanied its inauguration. There has been a large daily 
attendance. The show was remarkably complete, and the 
prizes have been awarded with such justice that no jealousies 
have been allowed to mar the pleasure of the recipients.” 

It is proposed that the conference for next year shall be held 
in London. 
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SCIENTIFIC SERIALS 

The Geographical Magazine, May.—The principal article in 
his number is a translation by CoL Yule, C.B., of some of 
the notes appended to the Russian edition of his ‘‘ Essay on the 
Oxus,” by the late Alexis Fccichenko ; they are extremely in¬ 
teresting.—Mr. E. D. Morgan contributes a paper on the new 
Russian province of Amu Daria, which is accompanied by a 
map.—Mr. E. G. Ravenstein’s paper On the Viti or Fiji 
Islands, with the excellent map which accompanies it, will be 
very acceptable to many at the present time.—The number con¬ 
tains a very curious and interesting paper purporting to be the 
autobiography of a slave, under the title of My parentage and 
early career as a slave. 

The Geological Magazine for May, contains the following 
original articles :—The shell-bearing gravels near Dublin, by the 
Rev. Maxw^ell Close, F.G.S. ; On some new Devonian fossils, 
by Prof. H. Alleyne Nichohon, F.R.S.E.; On the substitution 
of zinc for magnesium, by IC T. Hardman, F.R. G.S.I. ; 'Hie 
volcanic history of Ireland—address to the Royal Geological 
Society of Ireland, by Prof. PIull, F.R.S., president j On a 
raised beach at Tramore, by E. T. Plardman. 

The American Jotmtal of Science and Aris, April 1874.—We 
have here the continuation of Prof. Leconte’s interesting paper 
On the great lava flood of the North West, and the structure 
and age of the Cascade mountains. There has been much 
speculation as to the origin of the ** prairie mounds,” 
which consist of a drift soil of earth, gravel, and small 
pebbles. Prof,- Leconte considers they are entirely the result of 
surface erosion acting under peculiar conditions, viz. a treeless 
country and a drift soil consisting of two layers, a finer and 
more movable one above, and a coarser and less movable one 
below.—- Mr. Chasegives an account of the auriferous gravel deposit 
of Gold Bluff.—Mr. Meek continues his notes on seme of the fos¬ 
sils figured in the recently issued fifth volume of the Illinois Slate 
geological report; and Mr. Verril gives results of recent dredg¬ 
ing expeditions on the coast of New England.—In a paper On 
the lignites and plant-beds of western America, Mr. New¬ 
berry calls in question some of Mr. Lesquereux’s conclusions, 
and seeks to show that several of the beds are Cretaceous and 
not Eocene.—Among the remaining matter we find notes on a 
mass of meteoric iron found at Plovard co. Ind. (with remarks 
on the molecular structure of meteoric iron) ; on the parallelism 
of coal seams ; and on recent earthquakes. We may also notice, 
in the Scientific Intelligence, a lengthy abstract of a paper by 
Josiah Cooke, jun., On the vermiculites, their crystallographic 
and chemical relations to the micas, with a discussion of the 
cause of variation of the optical angle in these minerals. 

Poggendorff^s AnnaUn der Physik tind Chcmic, Jubelband, 
—The hearty co-operation with which the proposal was met, to 
commemorate the jubilee of the scientific veteran who has for 
years edited the is here represented in a collection of 

more than sixty papers of original research, many of them by 
well-known investigators. We can do little more than briefly 
glance at some of the subjects that are treated, of which there is 
great variety. Electricity and magnetism meet with a consider¬ 
able share of attention ; and we may first of all note some inte¬ 
resting studies, by M. Wiillner, on discharges of the induction 
current in spaces filled with rarefied gases. This research be¬ 
tokens considerable minute care. Variations were made, in the 
form of the tubes used, degrees of rarefaction, direction of spark, 
velocity of rotating mirror in which the light was reflected, &c. ; 
the influence of magnets was also observed, and some striking 
peculiarities of striation in the image of the discharge are brought 
to light, and shown in drawings.—M. Hittorff examines from a 
different point of view the conduction of electricity by gases.— 
Prof. Blasema, of Rome, studies extra currents; and he points 
out that at the moment of closure the current begins to flow, 
first slowly, then more quickly, till it reaches a maximum, from 
which it descends, by a series of oscillations, between maxima 
and minima, to zero.—M. Reiss, in reference to what he terms 
the electric induction of a non-conductor in itself, enunciates the 
proposition that at the under surface of a free non-conducting 
plate, whose upper surface is electrified, there is an electric layer 
of the same sign with the electricity of this surface, while imme¬ 
diately above there is an electric layer of the opposite sign.—^The 
heat-action of electric disjunction currents forms the subject of 
a communication from M. Edlund; and M. Kohlfausch de¬ 
scribes the action of polarisation on alternating currents j also a 


sinus-inductor. The electromotive force of liquid batteries, the 
thermo-electric properties of topaz, spar, and arragonite, the 
action of magnets on discharges in rarefied gas, the conductivity 
of glass for electricity and heat, and some peculiarities of gal¬ 
vanic polarisation, arc also treated ; and of the more theoretical 
papers, we may specify one by Prof. Feilitzsch, On the poles of 
equal normal intensity in the magnetic field of a galvanic battery 
current, and one On a general theorem for calculating the action 
of magnetising spirals, by Dr. von Waltenhofen.—Perhaps no 
scientific serial presents such a rich collection of material in the 
department of mineral chemistry as Poggendorffs Annatcn during 
these fifty years. The influence of I 5 erzelius has made itself 
powerfully felt; both his spirit and his method being evidently 
reflected in the researches by his students, among whom Prof. 
Heinrich Rose occupies the first rank. Those W'ho are interested 
in this branch will find in the Juhelhand a valuable risnmS, by 
Prof. Ramnielsberg, of the work of the Annalen in reference to 
it; and a list is given of forty young chemists who have laboured 
on various mineral forms, under Rose’s direction.—In a paper 
On the struggle for existence among molecules, byM. Pfaundler, 
an ingenious parallel is drawn between the phenomena of pro¬ 
duction of certain chemical compounds through partial dissocia¬ 
tion and reciprocal reaction, on the one hand, and production of 
species through natural selection (according to Darwin’s theory) 
on the other ; and this article is followed by one On the equiva¬ 
lent of vis viva, by M. Wilhelm Weber.—The phenomena of 
light and heat are studied in various aspects. In a note On the 
spectrum of aurora, Prof. Angstrom considers that the yellow 
light (characteristic of all auroras) arises from fluorescence or 
phosphorescence. An electric discharge is siipposable, which, 
though in itself faintly luminous, is rich in ultra-violet light, and 
is thus capable of producing strong fluorescence. It is also 
known that oxygen, and several compounds of it, are phospho¬ 
rescent. Prof. Angstrom thinks it unnecessary to have recourse to 
“ variability of gas-spectra under varying conditions of pressure 
and, temperature.”—M. Zollner has a paper of photometric re¬ 
searches on the physical character of the planet Mercury, in 
which he comes to the conclusion that Mercury has a surface 
cksely resembling that of our moon; it is without an atmo¬ 
sphere.—Mr. Bolzmann studies the connection between the turn¬ 
ing of the plane of polarisation and the wave-length of various 
colours; M. Ketteler, the specific law of so-called anomalous 
dispersion ; M. Knoblauch, the reflection of heat and light rays 
from inclined diathemanous and transparent plates; and M. 
Dufour the reflection of solar heat from the Lake of Geneva.— 
A curious phenomenon is discussed by Prof. Lommel, viz. the 
appearance of a luminous halo round the shadow of one’s head 
in wet grass, especially when the sun is low. He supposes it to 
arise from light being refracted through the drops, received by 
the surface below, and sent hack through the drops to the lumi¬ 
nous source; the light thus suffering a fourfold refraction, and 
also a diffuse reflection. It is a like cause to that w hich explains 
the shining of cats’ eyes in the dark.'—In experimenting on the 
specific heat of water at various temperatures, M. Bosscha 
arrives at results somewhat different from those of Regnault.— 
M. Hagenbach continues his experiments on fluorescence.-— 
There are several papers referring to new and improved instru¬ 
ments. The practical physiologist will be interested in some 
new arrangements, by Dr. du Bois Regmond, for studying the 
physics of nerve and muscle, including a mercury key, a double 
commutator, a “frog pistol,” and a spring myographion.—M. 
Barentin describes an improvement on Poggendorff’s machine 
for demonstrating acceleration; M. Gorst a spectroscope with 
fluorescent eye-piece ; M. Mclde a wave-apparatus for showing 
Chladni’s sound-figures ; M. Rudorff an improved Bunsen pho¬ 
tometer; while M. Jolly makes a new determination of the ex¬ 
pansion coefficients of some six gases, and investigates the action 
of air thermometers.—^The theoretical limits of capability of 
the microscope forms the topic of an able memoir by M. Helm¬ 
holtz.—Some hydraulic researches by M. Meyer prove that pres¬ 
sure is propagated in water with the velocity of sound; and that 
the Poisseuille law holds good for outflow of water not only 
through capillary tubes, but also through wider tubes, provided 
these are sufficiently long (thus it was found to hold for 250 
to 3,oco m. lengthen a tube 7 mm. diameter).—M. Karsteh cq»- 
municates an instructive account of recent scientific researches 
on the temperatures, saltness, &c., of the Baltic and North Seas, 
—^In mechanics we have a number of bending-experiments from 
M. Buff, in reference to elasticity of various substances— 
glass, wood, ; and among the few chamcal subjects treated 
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(not to prolong our enumeration) are the constitution of chlorhy- 
dric acid and its salts (Thomsen), new sulphur salts (Schneider), 
and the volume constitution of some oxides (Schroder).—The 
only paper from an English source appears to be that of Prof. 
Tyndall’s, On propagation of sound through the atmosphere.— 

A well-executed portrait of Prof. Poggendorff is prefixed to this 
interesting volume. 

Astronomische Aachrickten, Nos. 1 , 9 ^ 4 ? *j 98 S> — 

These numbers contain a long paper by Prof. E. Kayser on 
some new applications of the level to astronomical instruments, 
especially to the alt-azimuth.—A table of the eclipses of 
Jupiter’s satellites, observed at Toulouse from Jan. 4 to 
April I, appears in No. 1,985.—Observations of planets 135 
and 136, are given by H. G. von der Sande Bakhuyzen, 

J. Paliser, and E. Stephan.—No, 1,987 contains a paper 
by C. Hornstein, On the daily variation of the horizontal 
magnetic force of the earth. The author points out the correspon¬ 
dence between the sun-spot period and the variation above men¬ 
tioned, the maximum and minimum of each, according to the | 
table, appears to occur at the same time.—R. Luther gives a 
number of observations on the positions of the minor planets 
and variable stars. The elements of Winnecke’s comet are 
given by W, Schur as follows :— 

T = March 14*0356 Berlin mean time 

a = 274° 1 ' 5 '^ 

I = 302° 15' 41" 
i = 31" 32'26" 
log. q - 9*947502. 

Prof. Winnecke communicates the discovery of the above comet. 
—Prof. Weiss gives an ephemeris of Winnecke’s comet I, 
Position for May 18, R.A. I5h. 22m. 15s., D. -f 43® 8', de¬ 
creasing in R.A. about 15' a day, and increasing in ID. a few 
minutes.—C. Bruhns gives positions of Winnecke’s and Coggia’s 
comets.—Dr. J. Holetschek gives an ephemeris for Coggia’s 
comets as follows:— 

I2h. Berlin time. 

R.A. D. 

li» m. s. o , 

May 23, 6 13 38 + 6721*0 

June 4, 5 51 14 + 63 9*5 

n 16, 5 12 0 + 47 5*0 

„ 28, 4 49 ^ + II 6*1 

Prof. Peters, A. de Jasparis^ and. G. Biimher aiso give observa¬ 
tions on the two above-mentioned comds, 

Journctl de Physique, April.—This number begins with a note 
in which M. Desains describes an improved method of studying 
Newton’s coloured rings; the plane is made movable to and 
from the lens by means of a fine micrometric screw, so that the 
pressure can thus be varied; and ,the rings are observed with 
monochromatic light, either direct from a flame, or isolated from 
the spectrum.—In a paper On transformation of optical achro¬ 
matism of obfect-glass into chemical achromatism, M. Cornu 
finds that, given an achromatic astronomical telescope, the ob¬ 
ject-glass of which is formed of a convergent lens of crown glass 
and of a divergent lens of flint glass, this object-glass may be trans¬ 
formed into one capable of giving satisfactorily distinct photo¬ 
graphic images, by separating the two lenses to an extent 
dependent on the nature of the two glasses. With the glasses 
used in optics, a separation of per cent, of the focal distance 
of the object-glass is sufficient, and the chemical focus is very near 
the optic focus. The aberrations produced by this separation 
may, the author thinks, be entirely neglected. Using an excel¬ 
lent telescope 100 mm. aperture and i -40 m. focal distance, and 
separating the two glasses 15 mm. he succeeded in photographing 
a scale, divided into millimetres, placed at 40 metres distance j 
the lines were quite distinct; the relation of the empty spaces to 
those filled in was quite recognisable, and with a microscope and 
micrometer it was possible to measure the thirtieth part of the 
intervals.—This paper is followed by the first part of one in 
mathematical physics, in which M. Blavier studies the electric 
resistance of the space inclosed between two cyhnders.— h. new 
rheostat is d^cribed by M. Crova, in which two platinum wires 
pa?s down to the bottom of a long graduated tube containing 
mercury, the height of which can be varied throng elevation or 
depression of a spherical vessel communicating with the bottom 
of the glass tube, throx^h a tube of caoutchouc.—^There are, 
further,, notices of M. Seebeck’s recent researches on motion of 
sound in bend and bifurcating tttbe^ M. Bufouris on reflection of 
solar light at the surface of I^e Lman, 8 cc, ^ ” 


Bulleiin Mensuel de let SocUtiAcclimaMion de /hm.—The 
February number of Btdkiin commences with a paper by M. 
Decroix, on the consumption of horse-flesh in France, as meat, 
from which it appears that hippophagy is largely on the increase. 
—The question of silkworm culture again occupies a prominent 
position in the report, and a statement of the services rendered 
by acclimatisation in Egypt is very interesting. The Eucalyptus 
glohidus, the cocoa tree, the silkworm, the Cytisus cajan of 
'Madagascar, or Ambrevade, are among the recent acquisitions 
of that country.—The cultivation of tea in Java is the subject of 
a valuable paper by M. E. Prillieux ; in 1826 the first seeds of 
the tea-plant were sown in that island ; and in £867 the annual 
production was 1,600,000 lb. The very best qualities often 
thrive in that country.—The introduction of the African ostrich 
into France is proposed. The plumage of a male ostrich is 
valued at from 300f. to 500f. {12L to 20/,); that of a female at 
about half that, while the plumage of the American ostrich 
is sold at I5f. to 2of. the kilogramme (12.?’. to i6j. per 2 lb.) 
—The system of oyster-culture, till recently so successfully 
adopted in France, is threatening to collapse ; and some valuable 
hints thrown out by M. D. de Mayrena may be_ of service in 
assisting to arrest the decay.—In the Jardin d’AccHmatation 335 
mammalia and 2,647 birds were received during January and 
February, amongst which were a new monkey, Lemur catta, two 
St. Hubert bloodhounds, some Viellot’s pheasants of Java, two 
emus, a very fine ostrich, and an Indian duck [Anas pcecilo- 
rhynca), a curious-looking bird, with a beak orange at the root, 
black in the middle, and pure white at the tip ; the plumage is 
a grey colour. 

Bulletin de V Academic PoyaU de Belgique, No 3, 1874.—This 
number opens with a tribute to the memory of M. Adolphe 
Quetelet, in the form of six discourses delivered at the funeral of 
that eminent savant on Feb. 20 last, by MM. Keyser, Ed. Mailly, 
&c., representing various learned Societies.—In the department 
of Science we find an account of M. Louis Henry’s continued 
researches on diallylic derivatives. In a previous paper he had 
shown that allylic compounds combine directly with hypocMo- 
rous acid to produce glyceric compounds; and he here extends 
the observation to diallylic compounds, diallyl having been 
found to combine directly with hypochlorous acid and form a 
diallylic dichlorhydrine.—In a second note of researches on cam¬ 
phor, M. Dubois describes an advantageous mode of preparing 
brominated camphor. It rests on the previous formation of an 
additional brominated product, C;i0HiffC)Brjj; which is then 
decomposed into brominated camphor and bromhydric acid, 
CioHjgBrO + BrH. Among the numerous in-oducts obtained 
from action of iron, heated red, on camphor-vapour, M. Dubois 
finds a terpene which he regard.s as important with 

reference to the composition of camphor, 

Archives des Sciences Physiques et Naturdles, April 15.—This 
number commences with a chemical paper, by M. Eugene Demole, 
On distillable oxygenated bases derived from glycol and aromatic 
amines. It appears that when a primary amine is in presence of 
oxide of ethylene it is not a molecular combination that is pro¬ 
duced, but a true product of substitution of glycol. The secondary 
base which thus forms possesses still a hydrogen replaceable by 
alcoholic radicals, and the product of this substitution is a tertiary 
base; which, again, is susceptible of the addition of alcoholic 
iodides to form quaternary iodides indecomposable by alkalis.— 
In the next paper, M. Dufour studies the phenomenon which 
occurs when two masses of air, differing in hygromctric state, are 
separated by a partition of porous earth ; a diffusion takes place, 
in which the more abundant current passes from the drier to the 
more humid air. The activity of diffusion depends on tempera¬ 
ture only indirectly, in so far as this occasions difference of vapour- 
tension on the two sides of the partition. It depends little, if at 
all, on fraction of saturation. The difference between the quan¬ 
tities or tensions of water-vapour on the two sides is the important 
element; the diffusion is nearly proportional to this difference.— 
A spectroscope with fluorescent ocular is described by M. Soret. 
The method consists in placing a plate of a transparent and 
fluorescent substance (uranium glass, or a fluorescent liquid be¬ 
tween two thin plates of glass) in the eye-glass of a spectroscope, at 
the focus of the object glass, and observing the spectrum with an 
ocular inclined to the axis of the eye-glass. It is specially appli¬ 
cable to solar light, and renders distinctly visible the spectrum 
from H to N, without the necessity of working in a dark chamber. 
It K less (ielicate than the photographic method, but mueh 
quicker.—M. Achard investigates the action of differential mand- 
mefers with two liquids, ' • 
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SOCIETIES AND ACADEMIES 

London ! 

2?oological Society, May 19.—Dn L. Hamilton, vicc-pre- ! 
sident, m the chair.—Mr. Sclater exhibited a skin of the new 
Japanese vStork {Ciconia boydmia)^ and read an extract from a 
letter recived from M. Taezanowski, relating to its occnrrence in 
the Amoor territory.^—Letters were read from Dr. W. Peters 
relating to the locality of Poriodogaster grayi^ and from Dr. 
Hector containing a correction to his article on Cncmiornis, pub¬ 
lished in the Society’s Proceedings.”—Prof. Newton exhibited 
and naade remarks on two original letters, the property of Dr. 
J. B. Wilmot, written from Mauritius in 1628, and referring to 
the Dodo.—A communication was read from Mr. G. E. Dobson, 
containing an account of some experiments made on the respi¬ 
ration of certain species of Indian fresh-water fishes.—A com¬ 
munication was read from Mr. W. H. Hudson, containing an 
account of the habits of the Burrowing Owl {Pholcoptynx 
land) of the pampas of Buenos Ayres.—Two communications 
were read from Mr. W. C, McIntosh. The first of these was enti¬ 
tled “ Contributions to our Knowledge of the British Annelida; ” 
and the second contained the first portion of an account of the 
Annelida collected during Porcupine expeditions of 1869 and 
1870.—A communication was read from Dr. J. E. Gray, F.R,S., 
containing a list of the species of feline animals {Pelidce). —A 
second communication from Dr. Gray contained the description 
of a new species of Cat from Sarawak, proposed to be called 
Feiis hadia, —A communication was read from M, L. Taeza- 
nowski, entitled “ Description d’une nouvelle esp^ce de Mustela 
du Perou Central.” 

Geological Society, May 13.—John Evans, F.R.S., presi¬ 
dent, in the chair.—The following communications were read :— 
Note on some of the generic modifications of the Pteiosaurian 
pectoral girdle, by Harry G. Seeley, F.L.S. The restorations 
and interpretations of the Pleiosaurian pectoral girdle giv^n by 
Conybeare# Hawkins, O Wen, Cope, and Phillips, were 

discussed and reasons given for dissenting froM their views. The 
old genns was divided into two faimllles, the Pleio- 

sauridse, containing the genus Pleiosaurus^ and the Elasmo- 
sauridSe, with Frelmosaurus, ColyfubosauruSf and Munemsaurus, 

A new type was taken for the genus Pleiosaurus, which showed 
distinct clavicles. Eretmosaurus has neither clavicle nor inter¬ 
clavicle, and the scapulae, concave in front, are blended in the 
median line, and blended laterally with the coracoids. Its typo 
is Pleiosaurus ru^osus of the Idas. Colymbosaurus has for its 
type Pleiosaurus megadeirns of the Kimmeridge clay. It has no 
inter-clavicle, the scapula; are prolonged forward in a wedge 
and backwaicl, so as to meet the coracoids in the median line, 
and inclose two coraco-scapular foramina. Muresnosaurus is 
founded on a new type from the Oxford clay. It has no inter- 
clavicle, but the scapulm are prolonged forward to meet in the 
median line ; they are not prolonged backward to meet the cora¬ 
coids, hence but one coraco-scapular foramen is formed. A 
similar condition marks the pelvic girdle.— Muresuosauitis leedsii 
Seeley, a Pleiosaurian from the Oxford clay (Part I.), by Harry 
G. Seeley, F.L.S. All parts of the animal, except teeth, ribs, 
and hind limbs, were described. The pre-maxillary bones extend 
bird-like between the nares to the frontals. The foramen parie- 
tale is between the parietal and frontal, and directed backward. 
The cerebral lobes of the brain have a chelonian form, are pro¬ 
longed in olfactory nerves, like those of Teleosaurusy and have 
the optic lobes moderately developed. The exoccipital bones 
do not enter into the occipital condyle. The basisphenoid is 
perforated by the carotids, as in Ichthyosaurus. The hypoglossal 
nerve does not perforate the exoccipital bone. There are 44 
cervical, 3 pectoral, 20 dorsal, 4 sacral, and the first 8 caudal 
vertebrm preserved.—On the remain.s of Lahyrinthodonta from 
the Keuper Sandstone of Warwick, preserved in the Warwick 
Museum, by L. C. Miall. The author considered that Laby~ 
rinthodon ventrkosus Owen is not a distinct ^ecies, and that 
Z. scutulaius Owen has not been proved to he a Labyrinthodont. 
The species as identified by the author are as follows r— Masto- 
donsaurus jesgeri Von Meyer, M. packygnaihus Owen, Laby- 
rinthodon leptognathus Owen, Piadefo^^nathus (g.n.) vcinvicensis, 
sp.n. 

Chetnical Society, April 16.—Prof. Odling, F.R.S., presi¬ 
dent, in the chair.—Dr. Corfield delivered his lecture On the 
sewage question from a chemical point of view. The lecturer, 
after remarking that he was going to consider the question Of the 
value of chemical evidence on the sanitary fieW of the subjeot, 


compared the various systems for treating sewage, all of which 
might be reduced to two classes 5 the first, that of con.«crvancy, 
where more or less of the solid matter was rclained in the 
neighbourhood of habitations, and the other where the whole 
of the cxcretal matter was removed along with the foul water 
by means^ of sewers. He emphatically condemned the former 
as poisoning the wells in the neighbourhood and liable to give 
rise to disease, for it was a fact that the smallness of the death- 
rate at any large town was proportional to the efficiency of the 
means used for the removal of the sewage. He sulisequently 
discussed the various methods of rendering sewage innocuous, 
showing that the only one of any value for this purpose was that 
of intermittent surface irrigation. 

Royal Horticultural Society, May 13.—Scientific Com¬ 
mittee, A. Grote, F.L.S., in the chair.—The Rev. M. J. 
Berkeley exhibited Claviceps microcephala, produced by the 
ergot of Anthoxanthimi^ which generally gave rise to Clam ceps 
purpurea. The former species was rufous when fresh but purple 
when dry, and possibly the two species were not distinct.—Prof. 
Thiselton Dyer read the following extract from a letter from 
Dr. Thwaites to Dr. Plooker under date March 31 ;-~“The leaf 
disease in our coffee is just now in abeyance in the estate.s I passed 
by on my way to Newera Eliya, but it is such a treacherous 
disease in the way of its appearance, and disappearance, and re¬ 
appearance, that one cannot predict with any certainty what it is 
going or not going to do. There cannot be the least doubt that 
the disease at TellicheiTy is the same as what our coffee estates 
are suffering from (Ilcfuileia 7 uistairix)l^ —Col. Betldome^^ had 
heard in India that the leal disease existed in the Wynaad district 
(which included Tellicherry), and that it was the same as that of 
Ceylon.—The Rev. M. J. Berkeley reported that he had care¬ 
fully examined the leaves of the diseased plants of Daphneindica- 
exhibited by Mr. Smee, and that he failed to detect the presence 
of any organism, vegetable or animal, wliich could account for 
the diseased state of the tissues.—Prof. Thiselton Dyer read the 
following letter from Baron von Mueller:—-''From Melbourne 
will be sent to you by this month’s post a dried branch of Correa 
latorerieiaftp, wtlh flowers brilliantly red as any of the show¬ 
iest varieties of C. speciosa. . . . In my recent journey to Mount 
Kosciusco from the west, I saw only plants of C. laabreneiana 
with red flowers, whereas on the southern brooks I saw always 
only the variety with the greenish (lowers. Possibly the plant may 
prove hardy in Britain, as it ascends here to 4,000 feet” Prof. 
Thiselton Dyer also read the following communication from 
Mr. Jackson, Curator of the Kew Museum:—“The insects 
accompanying this were taken from a piece of a trunk of a 
copal tree {Trachylohium horncmaitnianwn Heyne), recently 
received at the Kew Museum from Zanzibar through the Foreign 
Office. The wood was for the most part riddled through 
and ‘ through with insect borings, evidently the work of white 
ants. Mr. Frederick Smith, of the British Museum, to 
whom I sent some of the living insects, replied :—“ The in¬ 
sect you have found in the copal wood is a species of 
white ant {Tenues). It appears to belong to the modern genus 
Euter?nes^ and to be E. lateralis Walker. It is extremely inter¬ 
esting to see a living Ternm, and it is the first time I have done 
so. There is a European species found in the warmer parts of 
France and Italy.” 

General Meeting.—J. A. Hardcastle in the chair.—The Rev. 
M. J. Berkeley commented on the effects of the late inclement 
weather. The crop of peas in the neighbourhood of London 
was practically destroyed. Messrs. Standish sent cuttings of 
various Japanese plants grown by them at Ascot which had es¬ 
caped hitherto without injury, while many of the more commonly 
cultivated shrubs had suffered scverel3^ 

Philadelphia 

Academy of Natural Sciences, Dec. r6, i873.--Dr. 
Carson, vice-president, in the chair.—Remarks on Fossil 
Elephant Teeth. Prof. Leidy observed that the fossil ele¬ 
phant teeth, presented this evening by Mr. Richard Peters, 
were obtained by him in Mexico. In appearance the (fossils re¬ 
semble some others, obtained in New Mexico and ChihuafiUa, 
referred to in his recent work,. “Contributions to tlio 
Vertebrate Fauna of the Western Territories.” All 
have pertained to the coarse-plated variety of 
a species by Dr. Falconer with the name of Elepkas columm. 
Some of the specimens had been found in assoexatioh vritifi jer, 
mains of* the mastodon, the extinct and near relative of the ele¬ 
phant. The two genera were contemporaneous, and were repre- 
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seiitcd by many species during tlie middle and later Tertia^ 
periods, but no remains of either have yet been discovered in 
the early Tertiary deposits. It is probable that both are succes¬ 
sors from a common stock which existed at a period intermediate 
to that in wliich were formed the known Eocene and Miocene 
deposits. The molar teeth in the two genera differ in a striking 
manner, and so widely, that early observers thought those of the 
mastodon were adapted to a carnivorous habit. That the course 
of evolution was from the more simple to the more complicated 
type would appear to be confirmed in the fact that the temporary 
molars have proportionately shorter crowns and longer roots than 
in those of the permanent series. 

Boston, U.S. 

Society of Natural History, Dec. 3, 1873.—Prof. John 
McCrady read a paper on the food and reproductive organs of the 
oyster, with an account of a new parasite. This parasite appa¬ 
rently destroys, for the time at least, the fertility of the oyster, and 
to its abundance may perhaps be due the seasons of short spawn, 
often noticed by those engaged in the oyster culture. The para¬ 
site seems to he a new species belonging to the genus Bucephalus 
end may be called Bucephahis cucuhis. —Prof. Alpheus Hyatt 
gave a description of his investigation for the past fourteen years 
upon the Ammonites of the Jurassic period, showing the connec¬ 
tion of the forms in the family Arietidse, and tracing them all to 
cne species, Ainm. psilonotu-s of Quenstedt.—Dr. H. A. Hagen 
read a paper on the origin of the so-called “Tailed Man,” often 
described and pictured by the older authors. In an attempt to 
copy from a number of old works the figures of this fabulous 
creature, it gradually became evident that these figures were 
copies one from another, with slight changes, by the accumula¬ 
tion of which a ‘‘tailed man” was gradually constructed. The 
origin of all these figures is a poor representation of the “ Wan- 
deroo ” {Sliuia sile^ms Linn.), given by the old knight, Bernhard 
von Breydenbacb, in his “ Voyage to Palestine ” in i486. 

Vienna 

Imperial Academy of Sciences, Feb. 5.—Prof. Linnemanii 
made some further contributions towards a knowledge of allyl 
compounds and acrylic acid. Pie finds that this acid is com¬ 
pletely changed, by sulphuric acid and zinc, at moderate tempe¬ 
rature, into propionic acid ; also (contrary to present views), that 
allyl-alcOhol, especially in add solution, takes up hydrogen, and 
passes into propyl-alcohol.—Prof. Puschl, in a note on specific 
lieat of carbon, offered an explanation of this being different (in 
the diamond) at different temperatures. He supposes, that for 
its internal radiation, at ordinary temperature (from the surfaces 
of the atoms), the diamond is much less opaque than a metal, 
and that it is more opaque the higher the temperature. Hence 
the diamond is radiated through by obscure heat, more abun¬ 
dantly the lower the temperature of the source of this ; in other 
words, its opacity for obscure heat increases with the temperature 
of the source. The same will hold for other kinds of carbon, 
with this difference, that the opacity of the transparent diamond 
for a particular kind of direct heat must have a maximum which 
is ifot to be looked for in untransparent carbon. He desires that 
physicists, who have the opportunity, would test the diamond in 
reference to this point—Puluj gave an account of experiments 
to determine the constant of friction of air as function of the 
temperature. According to the theory of gases (with the hypo¬ 
thesis of molecular shocks) the constant referred to must be pro¬ 
portional to the absolute temperature. The author finds it 
proportional to the | power of the absolute temperature, or 
7 j — 7 ]^{x + a0)i; which comes nearer to the law than the older 
determinations by Maxwell and Meyer, and argues the correct¬ 
ness of the hypothesis named. 

Feb. 12.—Prof. Dvorak communicated a memoir on the con¬ 
duction of sound in gases. He shows how the peculiar acoustical 
behaviour of hydrogen does not contradict theory, but may be 
simply explained through resonance. The ms viva which the 
same sounding body, with equal excursions in equal times, gives 
in different gases, is proportional to the root of the product of 
the density and expansive force of the gas.—Prof. Leitgeb pre¬ 
sented a paper on the growth of Fissidens ; it conforms to the 
laws of growth of other mosses.—M. Stefan communicated a 
memoir on the theory of magnetic forces. The first part treats 
on calculation of the magnetic force of electric currents * the 
second, the action of a magnet onr an internal point; and the 
third, the theory of magnetic induction. It is shown, Irom a 
series of experiments, that all kinds of iron and steel permit the 
same maximum of magnetisation, that the resistance of iron and 
nickel to magnetisation is at first very great, then decreases to a 


minimum, which is reached when the induced magnetic moment 
is a third of its maximum, and thereafter the resistance increases 
to an indefinite extent. From these data a formula is constructed 
for the magnetic molecular force. 

Pams 

Academy of Sciences, May 18,—M. Bertrand in the 
chair. M. Chasles read a paper entitled “ Questions relating to 
series of similar triangles subjected to three common conditions.” 
—M. Serret presented a note accompanying the presentation ot 
vol. vi. of Lagrange’s works. The volume contained eleven 
memoirs on various astronomical subjects. On the magnetic 
bundles formed by separate laminoe, by M. Jamin.—M. Faye 
communicated a letter with a reply by M. E. Gautier, who main¬ 
tains the old views of Galileo concerning the nature of sun-spots. 
—New apparatus for the transfusion of blood, proposed by M. 
Mathieu; a note by M. Botiley.—M. A. I.edieu presented the 
continuation of his thermodynamical researches entitled “General 
ideas on the mechanical interpretation of the physical and chemi¬ 
cal properties of bodies.”—Note on some thermometric observa¬ 
tions during winter in the Alps, by Dr. Frankland.—On the 
influence of ferments on surgical maladies (second note), by M. A. 
Guerin.—On the combinations of arsenic with molybdic acid, by 
M. H. Debray.—Note on the employment of iron shot for re¬ 
placing leaden shot in rinsing bottles, by M. Fordos.—On soluble 
starch, by M. Masculus. Starch is dissolved in acidulated 
boiling water, the acid neutralised, and the solution filtered and 
evaporated to a syruppy consistence. An abundant granular 
deposit is obtained, which is washed with cold water, and then 
with alcohol. This soluble starch gives all the reactions of 
natural starch, and is decomposed by diastase in the same 
manner, but with greater ease.—On the transmission of the 
irritation from one point to another in the leaves of Broseray and 
on the part which the tracheae appear to play in these plants, 
by M. M. Ziegler. The author concluded, that the tracheae, or 
the fibres surrounding them, transmit the irritation from one hair 
to another, and that the movements of the hairs of the circum¬ 
ference of the leaves are not reflex movements induced by an irri¬ 
tation proceeding from a centre situated elsewhere than iiitheleaf.— 
On the concussion of bodies, by M. G. Darboux.—On the tem¬ 
perature of the sun, a note by M. J. Violle.—Studies on electric 
chronographs, and researches on the induction spark and on 
electro magnets, by M. M. Deprez.—On the motion of the air 
in pipes, by M. C. Bontemps.—M. F* A. Abel communicated 
his fourth memoir on the properties of explosive bodies.—Note 
on the decomposition of tungstate and of molybdate of sodium by 
sal-ammoniac, by M. 1 ^. Jean j these substances when l)oiled with 
solution of sal-ammoniac disengage ammonia, the liquid remain¬ 
ing acid.—On the constitution of clays, by M. T. Schltx^sing.— 
On the identity of bromoxaform and of pentabrominated 
acetone, by M.; E. Grimaux. The author’s experiments .show 
that methylic alcohol and methylic acetate are not attacked in 
the cold by bromine, but at 150°—170° the latter body is trans¬ 
formed into methylic bromide and bromacetic acids. The 
substance formed by the action of bromine upon the alkaline 
citrates is pentabrominated acetone, and the chlorinated bodies 
obtained by the action of chlorine on citric acid and citrates are 
chlorinated derivatives of acetone and not of methyl-acetic 
ether.—Experimental study on the influence of the injection of 
bfle on the organism, by MM. V. Feltz and E. Ritter.—On the 
hind foot of the Hycenodon parisiensis, by M. G. Vasseur. 
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THURSDAY, JUNE 4, 1874 

SCIENTIFIC WORTHIES 

III.---CHAKLES Robert Darwin 

C HARLES ROBERT DARWIN was born at Shrews¬ 
bury on Feb. 12, 1809. He is the son of Dr. Robert 
Waring Darwin, F.R.S., and grandson of Dr. Erasmus 
Darwin, F.R.S., author of the Botanic Garden,'^ Zoo- 
nomia,” &c.; by the mother's side he is grandson of 
Josiah Wedgwood, F.R.S., the celebrated manufacturer 
of pottery. Mr. Darwin was educated at Shrewsbury 
School under Dr. Butler, afterwards Bishop of Lichfield, 
and in the winter of 1825 went to Edinburgh University 
for two years. He there attended to Marine Zoology, and 
read before the Plinian Society at the close of 1826 two 
short papers, one on the movement of the ova of Fluslra. 
From Edinburgh Mr. Darwin went to Christ's College, 
Cambridge, where he took his Bachelor of Arts degree 
in 1831. In the autumn of 1831, Capt. FitzRoy having 
offered to give up part of his own cabin to any naturalist 
who would accompany H.M.S. Beagle in her surveying 
voyage round the world, Mr. Darwin volunteered his ser¬ 
vices without salary, but on condition that he should have 
the entire disposal of his collections, all of which he de¬ 
posited in various public institutions. The Beagle sailed 
from England Dec. 27, 1831, and returned Oct. 22, 1836. 

Mr. Darwin married his cousin, Emma Wedgwood, in 
the beginning of 1839, and has lived since 1842 at Down, 
Beckenham, Kent, of which county he is a magistrate. 

The Royal Society awarded to Mr. Darwin, in 1853, 
the Royal Medal, and in 1864 the Copley Medal. In 
1859 the Geological Society awarded him the Wollaston 
Medal. He is an honorary member of various foreign 
scientific Societies, and is a Knight of the Prussian Order 
of Merit. 

Since his return from South America in the Beagle 
Mr. Darwin's life has been comparatively uneventful, 
even for a scientific man; indeed, so far as the public is 
concerned, the main events in Mr. Darwin's career have 
been the publication of his works and papers, which have 
been far more numerous than many arc aware of. We 
give below a list of them. 

Getw'al Worlds 

Journal of Researches into the Natural History and 
Geology of the countries visited by H.M.S. Beagle^ 1845. 

On the Origin of Species by means of Naturaf Selection, 
1859. 

This'was preceded by a sketch, entitled “On the va¬ 
riation of organic beings in a state of nature published 
in the Journal of the Linncean Society^ vol. iii. (Zool.), 
1859, P- 46. 

The Variation of Plants and Animals under Domesti¬ 
cation. 2 vols. 1868. 

The Descent of Man, and Selection in relation to Sex. 
2 vols. 1871. 

The Expression of the Emotions in Man and Animals. 
1872. 

Zoological Works 

The Zoology of the voyage of H.M.S, Beagle^ edited 
Von. X.-— No. 240 


and superintended by C. Darwin, 1840; consisting of five 
parts. 

A monograph of the Cirripedia, Part i, Lepadidae ; Ray 
Soc., 1851, pp. 400. 

A monograph of the Cirripedia, Part 2, the Balanidae ; 
Ray Soc., 1854, pp. 684. 

A monograph of the Fossil Lepadidse ; Pal. Soc., 1851, 

pp. 86 

A monograph of the Fossil BalanidcC and Verrucidte ; 
Pal. Soc., 1854, pp. 44. 

Obseiwations on the Structure of the genus Sagitta; 
Ann. Nat, Hist., vol. xiii, 1844. 

Brief descriptions of several terrestrial Phanariae, and 
of some marine species; Ann. Nat. Hist, vol xiv., 1844, 
p. 241. 

Botanical Works 

On the various contrivances by which British and 
Foreign Orchids are fertilised, 1862. 

On the Movements and liabits of Climbing Plants; 
Journ. Linn. Soc., vol ix., 1865 (Bot.), p. i.—This Paper 
has also been published as a separate work. 

On the action of Sea-water on the Germination of 
Seeds ; Journ. Linn. Soc., vol. i., 1857 (Bot), p. 130. 

On the Agency of Bees in the Fertilisation of Papi¬ 
lionaceous Flowers; Ann. Nat Plist., vol. ii., 1858, p. 
459* 

On the Two Forms or Dimorphic Condition of the 
species of Primula; Journ. Linn. Soc., vol. vi., 1862 
(Bot.), p. 77, 

On the Existence of Two Forms and their reciprocal 
Sexual Relations in the genus Linum; Journ. Linn, Soc., 
vol. vii., 1863 (Bot), p. 69. 

On the Sexual Relations of the Three Forms of 
Lythrum ; Journ/Linn. Soc., vol. viii., 1864, p. 169. 

On the Character and Hybrid-like nature of the ille¬ 
gitimate Offspring of Dimorphic and Trimorphic Plants ; 
Journ. Linn. Soc., vol. x., 1867 (Bot), p. 393. 

On the Specific Difference between Primula verts and 
P, vulga?iSy and on the Hybrid Nature of the common 
Oxslip ; Journ. Linn. Soc., vol. x., 1867 (Bot), p. 437. 

Notes on the Fertilisation of Orchids; Ann, Nat. Hist,, 
Sept 1869. 

Geological Works 

The Structure and Distribution of Coral-reefs, 1S42 ; 
pp. 214. 

Geological Observations on Volcanic Islands, 1844 ; 
pp. 175. 

Geological Observations on South America, 1846 ; pp. 
279. 

On the Connection of the Volcanic Phenomena in 
South America, &c.; Trans. Geol, Soc., vol. v.; read 
March,. 183 8. 

On the Distribution of the Erratic Boulders in South 
America; Trans. Geol. Soc., vol. vi.; read April, 1841. 

On the transportal of Erratic Boulders from a lower to 
a higher level; Journ. Geol. Soc., 1848, p. 315. 

N otes on the Ancient Glaciers of Caernarvonshire; 
Phil. Mag., vol. xxi., 1842, p. 180. 

On the Geology of the Falkland Islands ; Journ. Geol. 
Soc., 1846, pp, 267. 

On a Remai'kahle Bar of Sandstone off Pernambuco; 
Phil. Mag., Oct 1841, p. 257. 

On the Formation of Mould; Trans. Geol. SdC., vol. 
V., p. 505 ; read Nov. 1837. 

On the Parallel Roads of Glen Roy; Trans. Phil. 
Soc., 1839, p. 39. : 

On the Power of Icebergs to make Groove on a Sub¬ 
marine Surface; Phil. Mag., Aug. 1855. 

An account of the Fine Dust which often falls on 
vessels in the Atlantic Ocean; Proc, Geol Soc., 1845, 
p. 26. . „ , 

Origin of the Saliferous Depositsof Patagoma; Journ. 
Geol, Soc.^ vol. ii., 1838, p. 12^7. 
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Part Geology ; Admiralty Manual of Scientific Inquiry, 
3849, Third ed., 1859. 


Two British naturalists, Robert Bi'own and Charles 
Darwin, have, more than any others, impressed their in¬ 
fluence upon Science in this nineteenth century. Unlike 
as these men and their works were and are, we may most 
readily subserve the present purpose in what we are called 
upon to say of the latter by briefly comparing and con¬ 
trasting the two. 

Robert Brown died sixteen years ago, full of years 
and scientific honours, and he seems to have finished, 
several years earlier, all the scientific work that he had 
undertaken. To the other, Charles Darwin, a fair 
number of productive years may yet remain, and are 
earnestly hoped for. Both enjoyed the great advantage 
of being all their lives long free from any exacting pro¬ 
fessional duties or cares, and so were able in the main to 
apply themselves to research without distraction and 
according to their bent Both, at the beginning of their 
career, were attached to expeditions of exploration in the 
southern hemisphere, where they amassed rich stores of 
observation and materials, and probably struck out, while 
in the fjsld, some of the best ideas which they subse¬ 
quently developed. They worked in different fields and 
upon different methods ; only in a single instance, so far 
as we know, have they handled the same topic; and in 
this the more penetrating insight of the younger natu¬ 
ralist into an interesting general problem maybe appealed 
to in justification of a comparison which some will deem 
presumptuous. Be this as it may, there will probably be 
little dissfcpt from the opinion that the characteristic trait 
common; to the two is an unrivalled scientific sagacity. 
In this the^e two naturalists seem to us, each in his way, 
'pre-eminent There is a characteristic likeness, top- 
underlying much difference—in their admirable manner 
of dealing with facts closely, and at first hand, without 
the interposition of the formal Jaws, vague ideal concep¬ 
tions, or ^‘glittering generalities’^ which some philo¬ 
sophical naturalists make large use of. 

A likeness may also be discerned in the way in which 
the works or contributions of predecessors and contem¬ 
poraries are referred to. The brief historical summaries 
prefixed to many of Mr. Browm’s papers are models of 
judicial conscientiousness. And Mr. Darwin’s evident 
delight al discovering that someone else has "said his 
good things before Mm,” or has been on the verge of 
uttering them, seemingly equals that of making the dis¬ 
covery himself. It reminds one of Goethe’s insisting that 
his views In Morphology must have been held belore 
him and must be somewhere on record, so obviously 
just and natural did they appear to him. 

Considering the quiet and retired lives led by both 
these men, and the prominent place they are likely to 
occupy in the history of Science, the contrast between 
them as to contemporary and popular fame is very 
remarkable. While Mr. Brown was looked up to with 
the greatest reverence by all the learned botanists, 
he was scarcely heard of by anyone else; and out of 
botany he was unknown to Science except as the dis¬ 
coverer of the Brownian motion of minute particles, which 
discovery was promulgated in a privately printed pam¬ 
phlet that few have ever seen. Although Mr, Darwin 


had been for twenty years well and widely known for 
his " Naturalist’s Journal,” his works on " Coral Islands,” 
on "Volcanic Islands,” and especially for his researches 
on the Barnacles, it was not till about fifteen years 
ago that his name became popularly famous. Ever since 
no scientific name has been so widely spoken. Many 
others have had hypotheses or systems named after 
them, but no one else that we know of a department of 
bibliography. The nature of his latest researches ac¬ 
counts for most of the difference, but not for all. The 
Origin of Species is a fascinating topic, having interests 
and connections with every branch of Science, natural 
and moral. The investigation of recondite affinities is 
very dry and special; its questions, processes, and results 
alike—although in part generally presentable in the shape 
of Morphology—are mainly, like the higher mathematics, 
unintelligible except to those who make them a subject 
of serious study. They are especially so when pre¬ 
sented in Mr. Brown’s manner. Perhaps no naturalist 
ever recorded the results of his investigations in fewer 
words and with greater precision than Robert Brown : 
certainly no one ever took more pains to state nothing 
beyond the precise point in question. Indeed we have 
sometimes fancied that he preferred to enwrap rather 
than to explain his meaning; to put it into such 
a form that, unless you follow Solomon’s injunc¬ 
tion and dig for the wisdom as for hid treasure 
you may hardly apprehend it until you have found 
it all out for yourself, when you will have the satis¬ 
faction of perceiving that Mr. Brown not only knew all 
about it, but put it upon record lo ng before. Very different 
from this is the way in which Mr. Darwin takes his 
readers into his confidence, freely displays to them the 
sources of his information, and the working of his mind, 
and even shares with them all his doubts and misgivings, 
while in a clear and full exposition he sets forth the 
reasons which have guided him to his conclusions. These 
you may hesitate or decline to adopt, but you feel sure 
that they have been presented with perfect fairness ; and 
if you think of arguments against them you may be con¬ 
fident that they have all been duly considered before. 

The sagacity which characterises these two naturalists 
I is seen in their success iii finding decisive instances, and 
their sure insight into the meaning of things. As an in¬ 
stance of the latter on Mr. Darwin’s part, and a justifica¬ 
tion of our venture to compare him with the faeikprincep 
botanicoricm^-^e will, in conclusion, allude to the single in¬ 
stance in which they took the same subject in hand. In his 
papers on the organs and modes of fecundation in Orchideas 
and Asclepiadeas, Mr. Brown refers more than once to 
C. R. Sprengel’s almost forgotten work, shows how the 
structuz'e of the flowers in these order's largely requires 
the agency of insects for their fecundation, and is aware 
that in Asclepiadeae . . . the insect so readily passes 
from one corolla to another that it not unfrequenlly visits 
every flower of the umbel.” He must also have contetn- 
plated the transport of pollen from plant to plant by 
■wind and insects ; yet we know from another source that 
he looked upon Sprengel’s ideas as fantastic. Instead 
of taking the single forward step which now' seems so 
obvious, he even hazarded the conjecture that the insect- 
forms of some Orchideoiis flowers are intended to deter 
rather than to attract insects. And so the explanation of 
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all these and other extraordinary structures, as well as of 
the arrangement of blossoms in general, and even the very 
meaning and need of sexual propagation, were left to be 
supplied by Mr. Darwin. The aplioiism “ Nature abhors a 
vacuum’^ is a characteristic specimen of the Science of the 
Middle Ages. The aphorism Nature abhors close fertilisa¬ 
tion,’’ and the demonstration of the principle, belong to our 
age, and to Mr. Darwin. To have originated this, and also 
the principle of Natural Selection^the truthfulness and 
importance of which arc evident the moment it is appre¬ 
hended—and to have applied these principles to the 
system of nature in such a manner as to make, within a 
dozen years, a deeper impression upon natural history 
than has been made since Linmens, is ample title for one 
man’s fame. 

There is no need of our giving any account or of esti¬ 
mating the importance of such works as the Origin of 
Species by means of Natural Selection,” the “Variation 
of Animals and Plants under Domestication,” the 
“ Descent of Man, and Selection in relation to Sex,” and 
the “ Expression of the Emotions in Man and Animals,”— 
a series to which we may hope other volumes may in 
due time be added. We would rather, if space 
permitted, attempt an analysis of the less known but not 
less masterly, subsidiary essays, upon the various arrange¬ 
ments for ensuring cross-fertilisation in flowers, for the 
climbing of plants and the like. These, as we have 
heard, may before long be reprinted in a volume, and 
supplemented by s?ome long-pending but still unfinished 
investigations upon the action of Dionaea and Drosera-—a 
capital subject for Mr. Darwin^s handling. 

Apropos to these papers, which furnish excellent illus¬ 
trations of it, let us recognise Darwin’s great service to 
Natural Science in bringing back to it Teleology : so that, 
instead of Morphology versus Teleology, we shall have 
Morphology w^edded to Teleology. In many, no doubt, 
Evolutionary Teleology comes in such a questionable 
shape, as to seem shorn of all its goodness ; but they will 
think better of it in time, when their ideas become ad¬ 
justed, and they sec what an impetus the new doctrines 
have given to investigation. They are much mistaken 
who suppose that Darwinism is only of speculative impor¬ 
tance and perhaps transient interest. In its working 
applications it has proved to be a new power, eminently 
practical and fruitful. 

And here, again, we are bound to note a striking con¬ 
trast to Mr. Brown, greatly as we revere his memory. He 
did far less work than was justly to be expected from him. 
Mr. Darwin not only points out the road, but labours upon 
it indefatigably and unceasingly. A most commendable 
noblesse oblige assui'es us that he will go on while strength 
(vrould we could add health) remains. The vast amount 
of such work he has already accomplished might overtax 
the powers of the strongest. That it could have been 
done at all under constant infirm health is most wonderful 

ASA Gray 


THE AUSTRALIAN MUSEUM 

HE authorities of the British Museum may con¬ 
gratulate themselves on their not being the only 
governing body which is considered to be on an anti¬ 
quated and improvable foundation, which calls for a 


radical and speedy change. In Australia the same cry 
has been raised before the Parliament of the Colony, with 
respect to the Museum at'Sydney. There the biological 
collection seems to be much in need of improvement, of 
a greater spirit of enterprise in"its management, and of a 
more liberal view being taken by its authorities of the 
rapid advances which arc adding day by day to the im¬ 
portance of the subject which it so materially assists in 
teaching. 

Wc may reasonably ask, what is given as the’ eause of 
this want of energy and progressive spirit in the colonial 
institution? Curiously enough it is the same as that 
which is being urged by all scientific men in this country 
against our national collection, which has found its most 
powerful expression in the Report of the Royal Commis¬ 
sion on Scientific Instruction and Advancement of 
Science, noticed by us a short time ago (Nature, 
vol. ix. p. 397), namely, that it is in the hands of a body 
of irresponsible trustees with a distributed authority, 
instead of under the management of a paid superintend¬ 
ent, who alone is accountable for all that is done. 

It is the so-called “conservative spirit” of the autho¬ 
rities against wdiich so much evidence oi inefficiency is 
becoming so prominent. Scicnce--and Natural Science 
especially—has been making such rapid progress of late 
years, that the mechanism by which it has to be taught, the 
elaborate nature of which is only fully understood by those 
who are actual workers within its confines, has not a 
sufficient inherent “go” to do the work expected of it. 
Just as by means of manual labour it was possible to 
thrash the cereal products of this country with profit in 
former times, whilst in the present day foreign compe¬ 
tition makes the much more speedy steam apparatus 
absolutely essential; so when libraries of ancient manu¬ 
scripts and the beautiful artistic remains of bygone days 
were the subjects which formed the most important topics 
for the consideration of the museum government, the 
bodies of trustees worked very well The task they had 
on hand, being stamped with the name of fine art, was 
rather a pleasure than a labour; and the members of the 
board derived a plstige^ and other advantages, from 
being able to follow their wonted tastes without any feel¬ 
ing of incompetency, or any scruples as to the general 
acceptance of their decision. 

The biological element in our national collection has, 
however, introduced a different state of things. Those 
w'ho can afford, from their pecuniary advantages, to spend 
their time and energies in unremunerative. committees, 
are not the class who dirty their hands with the prelimi¬ 
nary training necessary for a zoological or a botanical 
education. Neither of these subjects were whipped into 
them at Eton or at Harrow ,* they were too old to begin 
them, except perhaps in a very amateur manner, at Ox¬ 
ford or at Cambridge ; and consequently when they find 
themselves appointed to any authoritative post in after 
life they set to the work with the antipathy they have 
always felt against “ stinks.” / 

How can a body so constituted be expected to forward 
the progress of Natural Science? The spbjectv 
modern one. It is in need, of hard organising;.^p^^^,hpng, 
done by experienced men who take a trueiftlere^ in the 
object to be attained. Such men must be paid, not by 
paltry salaries no better than that of a banker’s clerk; 
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how can men of ability and education be expected to pre- I A committee was finally appointed to consider the 


sent themselves as candidates for the posts, when there 
are so many much more remunerative ways in which they 
may get a larger competency ? 

If we look round at our public institutions we find that 
the machinery of those which prove themselves to be the 
most successful is that in which a single officer has the 
control,he being frequently re-elected, and responsible only 
to a body which criticise all his actions, and to which he 
refers all serious questions of finance and management. 
Inefficiency on the part of the officer under this arrange¬ 
ment allows of his replacement without difficulty, at the 
same time that he is continually kept up to his work by 
the superior governing body, who find it a much easier 
task to detect faults than they would to remedy them 
themselves. 

The case of the Australian Museum is somewhat pecu¬ 
liar. That institution seems to be in the hands of a few 
collectors of the old school, who treat it as a plaything of 
their own, rather than a public institution, supported by 
public funds. They have a curator, Mr. Gerrard Krefft, 
of whose very high scientific position in the mother country 
they cannot be fully aware, or they would be more liberal to 
him, and give him moi*e opportunities for the employment 
of his abilities. The naturalist who on seeing the curious 
new mud-fish from Queensland was enabled to say from 
a superficial examination, that it “ is allied to Lepidosiren, 
and is Ceratodus^'—a statement which Dr. Giinther^s 
superb monograph on that fish so strongly substantiates— 
and who has done such excellent work with regard 
to the Marsupialia, both recent and extinct, de¬ 
serves greater opportunities than he evidently possesses 
tmdef the tender mercies of amateur trustees, especially 
when they include among their numbers men such as a 
Mr. Macleay, who has thought it worth his while to refer 
to this journal in terms which clearly indicate either that 
he has never heard of it or of the Royal Commission 
whose recommendations we reproduced, or that he has 
not the least sympathy with the subjects of which it 
treats; the latter of which tendencies must make him 
quite unsuitable for the position which we regret to see 
he holds as one of the governing body. 

The complaint of Mr. Cooper, who applied for a select 
committee to inquire into and report upon the condition 
and system of management of the museum, was that— 

“As a rule a body of trustees was not the proper body 
to manage such institutions. Persons who were unpaid 
and irresponsible did not take that interest in the institu¬ 
tion they ought to do, and would not devote their time to 
it. The Government found the whole of the money to 
pay the cost of the institution, and surely they ought to 
have a voice in its management. In asking for the com¬ 
mittee, he had not the slightest desire to censure the 
trustees. He believed they did the best they could, hut 
many of them could not devote the time that was neces¬ 
sary.’' 

In the discussion which followed it was shown that 
on all occasions it is difficult to get a quorum, except 
on an occasion like that in which it was proposed to 
employ the museum-building as a ball-room during the 
visit of the Duke of Edinburgh to Sydney, when of the 
tw©aty members of the committee, the ten official were in 
favour of its employment as such, in opposition to those 
who sat by election. 


question of appointing a permanent officer, and if they 
then conclude their deliberations by placing Mr. Krefft in 
a position worthy of his scientific attainments, they will 
confer as great a benefit on zoology generally, as they will 
show a power of appreciating worth, independent of petty 
party-spirit. 


RIBOTS ENGLISH PSYCHOLOGY^^ 

English Psychology. Translated from the French of Th. 

Ribot. (Henry S. King and Co.) 

EEING that the doctrines of the English school of 
Experimental Psychology are “unknown, or very 
nearly unknown, in France," M. Ribot has certainly done 
a very useful work in giving to the French people an 
analysis of the conclusions in mental science arrived at 
by Flartley, James Mill, Herbert Spencer, A. Bain, G. H. 
Lewes, Samuel Bailey, John Stuart Mill. The most sub¬ 
stantial objection that could be urged against such an 
undertaking is the difficulty of doing satisfactorily the 
thing attempted. In no department of knowledge claim¬ 
ing the name of Science is there so little settled doctrine; 
indeed, Mr. Lewes has just told us in his “ Problems ot 
Life and Mind" that there is still wanting the materials 
for its construction as a science; nor is there in any 
science so little agreement among the authorities, or so 
great probability that honest application may be rewarded 
with an entire misapprehension of their meaning. The 
book before us is of .course M. Ribot’s answer to this 
objection; and we are bound to say that, considering the 
special difficulty of the task, and remembering the object 
he had in view, it is a very worthy and valuable perform¬ 
ance. While there is probably not one of the writers 
whom he has undertaken to expound who would not 
object to his rendering of one or other of their opinions, 
all must, we think, agree in regarding M. Ribot as a 
highly appreciative student, and must feel gi-ateful to him 
for this attempt to spread their opinions. Indeed to us 
M. Ribot seems rather to err in the direction of wishing 
to present in the most favourable light, and to make the 
most of, the views of each writer in turn. 

Partly, perhaps, to this same amiable disposition may 
be referred the impression of greater agreement among 
the authorities given by a perusal of M. Ribot's pages than 
by a study of the authors themselves. Mr. Plerbert 
Spencer is, and with all justice, placed at the head of our 
psychologists; and Prof. Bain is made to differ from 
him in no essential particular—an interpretation which 
we are inclined to believe would be accepted much 
more willingly by Prof. Bain himself, who now recognises 
the doctrine of inheritance, and would fain have it under¬ 
stood that his disagreements with Mr. Spencer on some 
other points “ are more apparent than real," than by his 
less clear-sighted disciples. The account of Prof. Bain's 
theory of the supposed acquisition of voluntary power 
opens with a statement that here we have “ the idea of 
progress, evolution, and development.” But the instructed 
student in these matters must know that the growth 
of voluntary power that Prof. Bain would explain is 
not the evolution of Mr. Spencer; it is, on the con¬ 
trary, a description of the manner in which, accord- 
^ ing to his imagination, each individual acquires those 
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powers which, according to the doctrine of evolution, 
they do not acquire, but inherit. For the benefit 
of those who would now save this theory by maintain¬ 
ing that it meant or means something that was never 
intended, we would quote the example given in illustration 
by M. Ribot:—“ Few of our necessities are so pressing 
as thirst; nevertheless an animal does not distinguish at 
first that the water in the pond can appease it; it is only 
later in his wanderings that he comes to apply his tongue 
to the surface of the water (happy accident) and to feel 
the relief which it affords, and thus to learn what he 
ought to will.” Few of the poor animals, we fear, would 
ever reach maturity if they had not more of instinct than 
Prof. Bain would here allow them. Yet what Prof. Bain 
has written about instinct he claims, and M. Ribot thinks 
“justly, as one of the most original portions of his work.” 
Unfortunately for the fame of this celebrated psycholo¬ 
gist, it appears from the progress of research that exactly 
in those departments where he has been most original 
have his conceptions been least in accordance with the 
order of Nature. 

M. Ribot^s most serious labour seems to have been in 
bringing together, in a more or less connected form, the 
psychology which has hitherto been scattered through 
the writings of Mr. George Plenry Lewes. This original 
thinker and highly suggestive writer is the only one of 
our psychologists whose work may not be regarded as 
finished. The volume recently published (“ Problems of 
Life and Mind ”) does riot supply material for an estimate 
of the work on which he has long been engaged. But 
while continuing to agree with Mr. Spencer much more 
than any other of the authorities, Mr. Lewes enequrages 
his readers to hope for important and permanent addi¬ 
tions to mental philosophy ; and to put the prospects of 
the work at the lowest, he will certainly compel the school 
to which he belongs to gi-avely reconsider some of their 
fundamental positions. 

When in his conclusion M. Ribot attempts to bring 
forward the points on which the writers are agreed, the 
“ fundamental propositions ” to which he reduces them 
are unsatisfactory in two ways. Many of them are so 
vague in expression as not to exclude rival theories ; 
while others have a sufficient amount of precision to 
make them flat contradictions of the clearly expressed 
and reiterated opinions of some of the authorities. We 
are, for example, not surprised to hear a disciple of 
Mr. Mill and Prof. Bain express his astonishment 
that his masters should have fathered on them the 
realism they have so vigorously opposed. M. Ribofs 
words are explicit;—“ Outside of us, and independently 
of our perceptions, there exists a material world which 
condemns idealism. It is conformable to the data of the 
sciences to believe that this material world, taken in itself, 
does not resemble the perceptions of it which we have ; 
this condemns vulgar realism.” It surely says little for 
idealism that M. Ribot, after studying and expounding 
the arguments in its favour, should thus end with making 
our idealists agree with that very realism which Prof. Bain 
has described as unwrorlhy the name of Philosophy. 

After recognising the shortcomings referred to, it re¬ 
mains to be repeated that the author deserves the thanks 
of everyone interested in the spread of mental science in 
France, But we are unable to find any reason for the 
book having been translated into English. No English 


student ought to go to M. Ribot for the opinions of Mr. 
Mill or Mr. Spencer. Should any not already familiar 
with the topics discussed attempt to read the work, they 
will frequently be much perplexed by the exceeding care¬ 
lessness of the translation. If they are amused to read 
that “ melodics are described in pathological treatises,” 
they may be a little puzzled to make out bow “all Science 
is contradicted by the double action of analysis and syn¬ 
thesis,” or in what sense “ so long as the living being has 
no consciousness he leads a purely psychological life.” 
iVnd we would hint to any innocent young persons dis¬ 
posed to pin their faith to Locke, that they may be in 
some danger of being misunderstood should they follow 
the uniform usage of the translator and describe them¬ 
selves as “ sensualists r DOUGLAS A. Spalding 


OUR BOOK SHELF 

Africa: Geographical Exploitation and Christian Enter* 
prise. By A. Gruar Forbes. (London : Sampson 
Low and Co. 1874.) 

We can recommend this moderate-sized volume as ah 
interesting popular resume of the progress of discovery 
in Africa from the earliest time to the present day. The 
author writes mainly from the point of view of missionary 
enterprise, but seems to have read with diligence and 
intelligence the greater part of the literature of modern 
African travel, with which his book is mostly concerned, 
and has made therefrom a creditable compilation showing 
the progress of discovery from Bruce downwards. The 
first chapter gives a brief account of the topography, 
climate, and productions of Africa; and the accompany¬ 
ing pretty clear map shows the route of the leading 
explorers. We notice one or two signs of carelessness or 
haste ; for example, on p. 4, Mr. Forbes states that “the 
most westerly point is Cabo Verde, in long. 51® 25' E,, 
lat. 10° 25' N., the distance between the two points being 
about the same as its length.” Again, at p. 115, “ Sahara 
Desert” ought surely to be “ Kalahari Desert.” 


LETTERS TO THE EDITOR 
[The Editor does not hold hi/nself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
com municafions .] 

Ocean Circulation—Dr. Carpenter and Mr, Croll 

In the interests of Science, of scientific discussions, and of 
scientific men let me be allowed to protest very earnestly against 
the manner in which Dr. Carpenter has thought fit to reply in 
your columns to the defence which Mr. Croll made against the 
representation of his views, given in Nature, voL ix. p. 423. 

I take much interest in the subject under discussion—the great 
fundamental cause of the distribution of heat over the globe, and 
am most anxious to arrive at the true solution of the problem— 
a result, however, which will be indefinitely postponed if such 
letters as that of Dr. Carpenter in Nature, vol. x. p. 62, are to 
become common. 

Mr. Croll, discarding unimportant.details, asked attention to 
one or two cardinal ‘‘misapprehensions” on which Dr. 
Carpenter had been proceeding. But the Doctor, instead of 
plainly grappling with these alleged “ misapprehensions,” runs 
off to call attention to a footnote ol another paper of Mr. Croll’s, 
brings forward some statement of Mr. Croli's views about the 
relative saltness of different portions of the ocean (about which, 
however, not a single word is said in the letter that has called 
forth Dr. Carpenter’s reply), and concludes by another 
mentum ad homimm, of which I am sure every reader of hi® 
papers must now be weary. , v j , -i : 

Now, I strongly object to have dust throwm, & 
eyes in this way. Dr. Carpenter does not p 

with any one of the cardinal and crucial aigumente In Mr* 
CroU’s letter. He raises a cloud about “ averages,” Repeats Ms 
joke aboht ten children to eyeiy marriage, and with 
levant matter, incladMg an ialarpductionof the Astronoin^ Royal 
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and Prof. Molin, suddenly disappears. Not, however, without 
adding a sentence which I am sure lie w'ill in the end regret, 
lie says he has “been forced by the petsonal attacks in which 
Mr. Croll has latterly thought fit thus to indulge to retort upon 
hiin.^’ Why, the discovery of anything “personal’' in Mr. 
Croll’s writings would he as great a find as the true theory of 
oceanic circulation. 1 do not know any papers in our contem¬ 
porary scientific literature more thoroughly undeserving of such 
a charge. Surely a man may call in question, nay, may even 
take a little quiet fun out of another man’s opinions or crotchets 
without laying himself open to the stigma of being guilty of 
“personal attacks.” Besides, _ it seems to me that Br. 
Carpenter’s charge is inappropriate. Mr. Croll, remarking 
“with some reluctance” that he was “compelled to refer” 
to Dr. Caipenrcr's continual quotation of eminent physicists 
who had adopted his views, while none had shared in the objec¬ 
tions to them, merely assured Dr. Carpenter that such wms not 
the case, and made reference to one person as an illustration, 
but without giving the person’s name. The Doctor, as every¬ 
body knows, has been profuse in his use of this kind of argu¬ 
ment. And now the moment it is used against himself, he 
denounces the introduction of “personal attacks !'’ 

I purposely avoid entering into the merits of the question. 
What, in common with evex'y sincere well-wisher of Science, I 
desire to see, is its thorough, honest and courteous discussion. 
Dr. Carpenter’s high position gives a weight to what he says 
and does, which adds much to the regret with which his letter 
wfill be perused. That this protest may be received on its own 
merits and without reference to the pen which, holds it, I with¬ 
hold my name. F. B. S. 

Proportionality of Cause and Effect 

Mr. Hayward now affects the air of an injured man, and 
complains of being charged wdth “ confusing issues ” which he 
neither “raised nor accepted.” He may be convicted out of 
his own mouth. The following passage occurs in his last letter 
but one (Nature, vol. x. p. 25):—“ It should be noted that 
my principal * exemplification of luuonsciously-foruicdpnroncep^ 
tions^ was of Mr. Spencer’.y own choosing, namely, Newton’s 
* Second Law of Motion.’ ” In his last he says :—“ The object 
of my repaarks was simply to test the truth of a definite asser¬ 
tion dtMir. Spencer that ‘ the Second Law of Motion is an im* 
tarellary of the precofitepiim of the exact quantitative 
elation between cause and effect.’ ” 

Now lec the words italicised be compared. In the first pas¬ 
sage Mr. Spencer is said to hold that the Second I.aw of Motion 
is a preconception. In the second he is represented as main- j 
taining that it is a corollary from a preconception. Is not this 
“ confusing issues ” ? 

Mr. Hayward has the choice of two alternatives. He may 
admit that one of these statements is a misrepresentation of Mr. 
Spencer’s doctrine, as was alleged. Does he refuse to do this ? 
Then he may transfix himself on the other horn of the dilemma, 
and boldly assert that in his view a. preconception and a 
corollary from a preconception are one and the [same tiling. 
But until Mr. Flayward can arrive at some agreement with 
himself as to the terms in which he shall state Mr. Spencer’s 
theory, the conclusion of impartial outsiders will probably be 
that he is not yet in a position to pronounce authoritatively on 
the merits of it. 

“A Senior Wrangler” is good enough to say that my 
letter makes him feel “something like Alice behind the looking- 
glass.” After this amenity, one may be pardoned for stating the 
position which his mental altitude leaves. A famous metaphy¬ 
sician once wrote an essay to prove that the narrow discipline 
of mathematics produces an incapacity for general reasoning. 
Sir W. Hamilton "would have found his d priori arguments con¬ 
firmed if he could have read the letter of “ A Senior Wrangler.” 

The “Senior Wrangler” quotes a sentence of mine to the 
effect that “the experiences these propositions record all 
implicate the same consciousness—the notion of proportionality 
between force applied and result produced ^ and it is out of this 
latent consciousness that the axiom of the perfect quantitative 
equivalence of the relations bet-ween cause and effect is evolved.” 

He does not quote a previous passage in which it is said :_ 

“ Here, as in the examples about to be given, the relation 
between cause and effect, though numerically indefinite, is definite 
in the respect that every additional increment of cause produces 
an additional mcrement of effect; and it is out of this and 
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similar experiences that the idea of the relation of proportioit- 
ality grow.s nnd becomes oiganic.” 

It might have been supposed that the doctrine so expressed 
wms effectually guarded against misapprehension. Arc not the 
preconceptions derived from the child’s muscular experiences 
described nuntmcally indpiniic (/ha not cxprcssilfie in proper^ 
ilonal numbers) ? Is it not said tliat out o(' them the idea ot 
the relation of proportionality .vvwm* ” In the very sentence 
quoted by the “ Senior Wrangler,” is it not said that the notion 
of proportionality is impUcalt'd in the child’s consciousness, and 
that the physical axiom comes from this latent consciousness? 
And yet the “ Senior Wrangler,” looking down from his mathe¬ 
matical heights, and catechising me as lie would a schoolboy, 
asks me whether I know “what proportionality means ” ? 

But for the letter of a “ Senior Wrangler,” one would have 
believed that it was made clear to everyone that the notion of 
proportionality generated by these early experiences was vague 
and general, not exact. How else should I have said that from 
it “ the axiom of the perfect quantitative equivalence of the rela¬ 
tions between cause and effect is c%<olved? ” After thrice reading 
“First ITinciples” does not the “Senior Wrangler” know that 
being evolved inclndeH passing from indefmitoness to definiteness? 
How then can he pretend that it is meant that the child gets 
from his experiences the knowledge that a double efforl produces 
in all cases just double the result? The argument obviously im¬ 
plied is that this is the finished conceptmi finally arrived at by the 
adult, as holding in those cases where causes and effects arc un¬ 
complicated. 

Having but limited space, and assuming that the rccpiisite 
qualifications would be made by unbiased readers, I ]mssed over 
all those details of the child’s experiences which would have 1)cen 
required in a full exposition. Of course I was aw^arc that in the 
bending of a stick the visible effect does not increase in the same 
ratio as the force applied; and hardly needed the “Senior 
Wrangler” to tell me that the resistance to a body moving 
through a fluid increases in a higher ratio than the velocity. It 
w'^as taken for granted that he, and those who think with him, 
would sec that out of all these experiences, in some of which the 
causes and effects are .simple, and in oihcis of which they are 
complex, there grows tlie consciousness that the |U'oporlionaUty 
is the more distinct the simpler the antecedents and consetpieuls, 
Thia is part of the preconception which the physicist brings with 
him and acts upon. Perhaps it is within the “^Senior Wrangler’s” 
knowledge of physical exploration, that when the physicist finds 
a result not bearing that ratio to its assigned cause which the two 
were ascertained in other cases to have, he imracdiatcly assumes 
the presence of some perturbing cause or causes, which, modify 
the ratio. There is, in fact, no physical determination made by 
any experimenter which does not assume, as an /).priori necessity, 
that there cannot be a deviation from proportion without the 
presence of such additional cause. 

Returning to the general issue, perhaps the “ Senior Wrangler ” 
will pay some respect to the judgment of one who was a .Senior 
Wrangler too, and a great deal more~wlio was distinguished 
not only as a mathematician but as an astronomer, a physicist, 
and also as an inquirer into the methods of Science ; I mean Sir 
John Herschel. In his “Discourse on the Study of Natural 
Philosophy,” he says :— 

“When we would lay down general rules for finding and faci¬ 
litating our search, among a great mass of assembled facts, for 
their common cause, we must have regard to the characters of 
that relation which we intend by cause and effect.” 

Of these “characters” he sets down the third and fourth in 
the following terms :— 

“ Increase or diminution of the effect, with the increased or 
diminished intensity of the cause, in cases which admit of in¬ 
crease and diminution.” 

“Proportionality of the effect to its cause in all cases of direct 
unimpeded action.” 

Observe that, in Sir J. Herschel’s view, these are “ characters ” 
of the relation of cause and effect to be accepted as “general 
rules for guiding and facilitating our search” among physical 
phenomena truths that must be taken for granted befiore the 
search, not truths derived firo 7 n the search. Clearly, the “pro¬ 
portionality of the effect to its cause in all cases of direct and 
unimpeded action” is here taken as /) priori. SirJ. Herschel 
•would, therefore, have asserted, with Mr. Spencer, that the 
f ^P'>^bo 7 'i; since this is one of tlxe cases 

of the proportionality of the effect to its cause.” 

And now let the “ Senior Wrangler” do what Sir J. Herschel 




NATURE 


85 


June 4, 1874 ] 


has not clone or thought of doing—the proportionality of 
cause and effect. Neither he, nor any other of Mr. Spencer’s 
opponents, has made the smallest attempt to deal with this main 
issue, Mr. Spencer alleges that this cognition of proportionality 
is d priori: not in the old sense, but in the sense that it grows 
out of experiences that precede reasoning. ITis opponents, 
following Prof. Tait in the assertion that Physics is a purely 
experimental science, containing, therefore, no d priori truths, 
affirm that this cognition is d posteriori —a product of conscious 
induction. Let us hear what are the experiments. It is refjuired 
to establish the truth that there is proportionaUty between causes 
and effects, by a process which nowhere assumes that if one unit of 
force produces a certain unit of effect, two units of such force 
\yUl produce two units of such effect. Until the ** Senior 
Wrangler ” has done this he has left Mr. Spencer’s position 
untouched. 

Bays water, May 20 JAMES CotLTER 

The Great Ice-Age 

Ijf reply to Mr. Belt’s letter (p. 62), X did little more than 
express an adverse opinion to his theory, because to discuss it 
would have required an essay. I expressed this because I 
notice that unless something like a demurrer is entered against a 
new theory it is apt to be taken for granted in subsequent text¬ 
books and papers written by those who have had no oppor¬ 
tunities of obtaining a practical knowledge of the subject. Lor 
the above reason I must answer his strictures very briefly. 

(i) I fail to see why the Scandinavian sea-beaches are irre¬ 
levant. (2) I have more than once read Mr, Tiddeinan’s paper, 
and without committing myself to all its conclusions, think I 
may quote it as assuming that the Lake district (as distinguished 
from North Lancashire) was the centre of a great ice-sheet; not 
that it was over-ridden by ice coming from somewhere further 
north. The same might be expected to be the case with the 
Welsh mountains; and Mr. W. Kingsley has brought forward 
good evidence of the existence of an ice-sheet there also. (3) 
Mr. Belt appears to forget that shells have been found not only 
at Moel Tryfaen, but also near Llyn Ffynnon-y-gwas, about two 
miles west of the peaks of Snowdon. Does Mr. Belt mean to 
say that Snowdon could not protect itself in the heart of its own 
domain better than this ? If the Lake mountains had an ice- 
sheet, surely .Snowdonia? Mr. Belt asks for evidence of the 
shore of the glacial sea, I reply that to me these and the Mod 
Tryfaen beds, not to mention others, appear to be far more prob¬ 
ably littoral deposits than transported. For example, I think 
it in the highest degree improbable that the Vale Royal shells 
(Lyell, Antiquity, of Man,” p. 317) could be brought to their 
present position (more than i,iOO feet above the sea) by any ice- 
sheet without the cold being eiunigh to cover all the higher 
ground in Britain with ice, and so protect it. I did not deny a 
glacier might push a stone before it up-hill ; my contention was 
that the enonnous force which would be exerted on beds scooped 
out as described, and shoved some 1,500 feet up-hill for miles 
over broken ground, would crush the shells to a far more com¬ 
minuted state than they are now in. With regard to Jdolderness, 
Mr.Croll’s view of the shells there appears to me to be at present 
only a theory of which Mr. Searles V. Wood, jun., has effectually 
disposed (Geol. Mag. 1872). I grant there are some difficulties in 
the submergence theory; my position is that those in Mr. Belt’s 
are very much greater, 

A recent perusal of Mr. J. Geikie’s suggestive book, the 
“Great Ice Age,” has brought before my mind more strongly 
than ever a dilemma, which, as it appears to me, the modern 
school of Glacialists cannot escape. 

He speaks of the till as a ^rund morlinc or moraine profondc 
formed between the glacier and the rock, while he attributes the 
majority of rock-basins to the action of the glaciers. Now it 
appears to me that if the glaciers could pass over considerable 
deposits of tins inoraineprofonde without sweeping it clean away, 
then their action as erosive agents must have been comparatively 
feeble j or, if they could scoop out great rock basins like the 
Alpine and (buried) Highland lakes, then they would have peeled 
off almost all the till from the land. As it appears to me, the 
analogy with a river, by means of which Mr. J. Geikie (p. 88) 
seeks to escape from a portion of this difficulty, does not hold. 
When a river begins to deposit sand and gravel largely, its work 
as an erosive agent at that place is almost over. Besides we 
cannot conceive a nearly solid mass, like a huge glacier, changing 
its motion so rapidly as a stream of water. Difficult as it un¬ 
doubtedly is to explain some of the lake-basins, it appears to 
me that the great bulk of his evidence, with regard to till and 


other deposits over which ice-streams have passed, shows how 
slightunder ordinary circumstances is their erosive power; and 
this has been confirmed by every journey that I have in tie among 
the Alps.^ r may add also that from study of the same regions 
my faith in^a 'moraine projonde is much shaken. I believe that, 
except possibly as a very local and exceptional phenomenon, it 
exists ^solely ill the imagination of the einmetit geologists of whom 
Mr. Geikie is a disciple. T. G. Bonmky 

St. John’s College, Cambridge, May 26 

Photo’graphic Irradiation 

In the paper referred to by Ih-of. Forbes (iST at fnirc, vol. x, 
p. 29) what is ordinarily called Bliotographic Irradiation was 
attemplcd to be explained by us, not as being caused by rc- 
fleciions from the back of the plate, but as being due to thi sum 
of all the optical imperfections of the instrument with which 
the photograph is taken. 

If Mr. Stillman (p. 63) will refer to our original paper, publislled 
in the Monthly Notices for June 1S72, he will find that only the 
cloudy indefinite ha/.e which surrounds the image of a luminous 
object, and which has frequently been called lialatioa, was re¬ 
ferred by us to reflection from tlic back of the plate. 

When an over-exposed photograph is taken upon an opaque 
plate a marked fringe of irradiation still remains, and experi¬ 
ments were instituted by us which appeared to show that this is 
not to be accounted fur by any circulation taking place wiliibi the 
thicknes.s of the collodion or by the cliroinatic di qicrslon of the 
lenses ; but when the oblique pencils from the edges of the 
lenses were stopped out the irradiation fringe was found to be 
greatly decreased. We wore led to conclude that irradiation 
is to be accounted for by the flrct that each luminous point in the 
object is not accurately represented by a luminous point in the 
image, but rather by a luminous patch of sensible area, the 
central and more intense portion of which prints itself first in the 
photograph, giving comparatively sharp picture prints when the 
exposure is short j but as the picture is still further expo.secl, the 
outer portions of the luminous patches imprint themselves, and 
by their overlapping cause the blurred appearance to which has 
been given the name of irradiation. I^INDSAY 

A. CowxiR Ran YARD 


Uncompensated Chronometer.s and Photographic 
Irradiation 

With regard to the employmmt of uncompensated chro¬ 
nometers (Nature, vol. x. p. 63), I have every reason to believe 
that the Russians alone have tested them. For some reason 
which is not easily discovered, the cmploymsnt of a negatively 
compensatcil chronometer has not given any very remarkable 
results. The Russians have employed simply an uncompensatCvl 
chronometer; and have obtained very remarkable results as men¬ 
tioned in my article on the Transit of Venn5 to wliich X’rof. 
Fverett has alluded. 

With regard to the prevention of photographic irradiation, of 
course various means have been employed for dry plates ; but I 
believe that Lord Lindsay and Mr. Ranyard were the first to 
experiment on the matter exhaustively. I believe Mr. Stillman 
would be interested in reading their paper in the Monthly 
Notices, At the same time all honour is due to the photo¬ 
graphers named by him for their experiments, 

Birkenhead, June i Gicorge Forbes 


The Seal Fishery 

Capt. David Gray, of the steamship Eclipse, 1 ms done good 
service to the cause of humanity in writing, and Mr. Buckland 
in publishing, the letter on the seal fishery which appears In 
Land and IVater for May 9. The fearful cruelties perpe¬ 
trated year after year, and the enormous waste of life entailed by 
the reckless manner in which the seal fishery is prosecuted, aro 
well known, but no steps have hitherto been taken to regulate a 
trade which, if carried on within proper bounds, would continue to 
yield great profits, but if still pursued with such utter disregard 
to consequences must soon end in the extermination of the vi'liole 
race. As an instance of the wastefulness of the mode of proceed¬ 
ing, Capt. Gray says that five ^hips attacking a pack of seals, 
in four days killed about 10,000 old seals ; “ add 20 perewh ibr 
seals mortally wounded and lost, gives an aggregate 
old ones; add 12,000 young which died■' 
24,000 ; but this is not alL The men spread.P**' 
the old ones that were left alive could not get to suckle their 
young. The cemequence Ite that the wWe of me |«;0Ung 
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brood was destroyed* and bad these seals been left alone for 
or ten days^ I am quite within the mark when I say 
that, instead of only taking 300 tons of oil out of 
them, 1,500 could as easily have been got, and that with¬ 
out touching an old one.” In one day by the men of the five 
ships upwards of 4,000 old seals were taken, “the young ones 
in thousands yelling for their mothers, following the skins as the 
men dragged them to the ships, and sucking the crangs, le, skins, 
in desperation.” The maternal love for its offspring was made 
use of to save the men trouble, as a seal killed when giving suck 
was more easily secured, and often seals desperately wounded 
were seen administering nourishment to their young ones. The 
plight of the young ones which had lost their mothers was pitiful 
in the extreme; they were seen huddling together for heat, “and 
trying to suck one another,” till they at length succumbed. 
Capt. Gray exclaims, “surely there is influence enough left in 
Great Britain to prevent a continuation of such barbarity. I 
overheard some of my men saying to one another, * It is a shame 
this sort of work ; * and so it is. It is a shame that any civilised 
Government shoifld allow its subjects to perpetrate such cruelty 
when it could so easily be prevented. The remedy is simply, /et 
the ships he kept from sailing before March 25 \ ships now sail 
from Feb. 25 to March i. This -would give a fortnight to make 
the passage, and find the seals in; by that time the young would 
be beginning to be worth taking, and a fearful waste of life put a 
stop to that now annually occurs.” The accounts of the cruelties 
practiced in sealing are sickening in the extreme, the only thing 
considered being how to deprive as great a number of their skin 
and blubber in as short a time as possible. Mr. Brown (Proc. 
Zool. Soc., 1868) remarks: “ Seals are very tenacious of life, and 
difficult to kill, unless by a bullet through the brain or heart. 
They are so quickly flensed (the operation of removing the blubber 
and skin) thatafterhavingbeen deprived of their skin they have been 
seen to strike out in the water; so that the sympathies of the rough 
hunters have been so excited that they will pierce the heart 
several times with their knives before throwing away the carcass.” 
These movements Mr. Brown attributes to reflex action, but 
considering the haste of the operation, and the seal’s known 
tenacity of life, it is quite as likely that it was merely a stunned 
and not a dead animal thus deprived of its skin and blubber. 
It is terrible to dwell thus upon the horrors of this cruel trade, 
which make even the hardened participators sicken and relent, 
but it is necessary that it should be done, in order, if possible, 
to reach the hearts of FrUgliShmen, and enlist their sympathies. 
Iftiiese beautiful and harmless creatures must be sacrificed for 
our requirements, it is a duty incumbent upon us to see that 
their destruction is carried out mercifully, and with the infliction 
of as little suffering and waste of life as possible. 

In a commercial point of view the reasons for exercising some 
supervision over the seal fishery are as strong as those dictated 
by mere humanity. The revenue produced by this branch of 
industry is considerable. Mr. Brown estimates the annual value 
of the Greenland fishery alone at 116,000/. (Proc. Zool. Soc., 
1868, p. 439), and ominously adds: “Supposing the sealing 
prosecuted with the same vigour as at present, I have little hesi¬ 
tation in stating my opinion that, before thirty years shall have 
passed away, the ‘ seal fishery ’ as a source of commercial 
revenue will have come to a close, and the progeny of the 
immense number of seals now swimming about in the Green¬ 
land waters, will number comparatively few.” We cannot plead 
-want of warning, for -we have numerous instances of marine 
animals which have been exterminated by untimely slaughter 
(See Prof. Newton’s “Extermination of Marine Mammalia,” 
Nature, vol. ix. p. 112). Stellei’s Mantee survived its dis¬ 
covery only about twenty-seven years j the Atlantic Right 
Whale, which formerly gave employment to a great number of 
hardy fishermen in the Bay of Biscay and English Channel, is 
probably exterminated ; the Northern Right Whales are gra¬ 
dually driven farther and farther nortfi, and the risk of 
following them is becoming proportionately greater; the same 
may he srid of the walrus. The northern fur-seal was rapidly 
passing away, and but for the timely intervention of the Russian 
and American Governments would probably have been lost; and 
from our antipodes comes an appeal repeating all the cruelties 
and waste of life to which our northern seals are subjected, and 
pleading for protection on behalf of the southern fur-seals (W. 
A. Scott, “ Mammalia, Recent and Extinct,” Sydney, 1873). 

The question arises, how is this wanton destruction to be 
stopped and the fishery to be placed on a sounder footing? In 
order that it may be done effectually, the regulations must. 


without doubt, he “international;” and no time should be lost 
in carrying them into effect. The British Association has ren¬ 
dered good service in obtaining an Act to protect sea-birds 
during their breeding-lime, and if, assisted by men of practical 
experience such as Capt. Gray, they were to urge upon the 
Government some course of action, they would be supported by 
all the scientific bodies and leading naturalists in the kingdom. 
Norwich, May 12. Trios, Southwell 


THE COMING TRANSIT OF VENUS ^ 

VII. 

N our last article the preparations of Britain, Germany 
and Russia “were enumerated ; those of the French, 
Americans, Dutch, and Italians must now be spoken of. 

V. The French will occupy the following stations 
Yokohama, Pekin, New Amsterdam or St. Paul’s, and 
Campbell Island; all equipped as first-class stations, 
besides Tientsin, Sagou, Numea, and probably Nukahiva 
in the Marquesas, as secondary stations. Yokohama and 
St. Paul’s will make an excellent combination for the 
method of durations ; at Campbell, Island also the dura¬ 
tions will be considerably lessened. But the longitude of 
these places will be determined, so that if only one contact 
be observed, De I’lsle’s method will be applied. MM. 
Wolf and Andrd have made a series of experiments on the 
formation of the “black drop;” numerous trials have 
also been made with a view of employing the photographic 
method as successfully as possible, and it is possible that 
spectroscopic observations of external contact will be made. 
The preparations are by no means so far advanced as 
might have been wished. This is partly due to the dis¬ 
turbed state in which the country has been since the late 
war. 

We are glad to be able to state that the French will 
employ the daguerreotype process of photogrnphy. This 
method has many advantages, and it is miicli to be re¬ 
gretted that no experiments have been made by other 
nations to test its applicability. Photographs taken by 
this process are well known to be much more delicate and 
give clever details than any others, while photographic 
irradiation is reduced to a minimum. It is even possible to 
correct for curvature of field by employing prepared plates 
whose surfaces are portions of spheres, a thing which 
would be impossible by any other process. There can 
be no shrinking of the film. The only objection is, that we 
cannot print copies from the plates conveniently. But it 
is not likely that we should trust to measurements of a 
printed copy even from a glass negative. The French are 
relying mainly upon the photographic method, and have 
chosen Their stations for determining thus directly the 
least distance between the centre of the sun and Venus. 
With the apparatus proposed by MM. Wolf and Martin, 
the size of the sun’s image will be 60 millimetres ; they 
hope to determine the instarris of internal contact with 
a probable error of one second of time. The commission 
into whose hands the business has been entrusted has drawn 
up a detailed report containing contributions not only from 
the astronomers of France, but also from the most 
celebrated physicists and experimentalists : 300,000 fr. 
has been voted for the enterprise. M. Tisserand of the 
Toulouse Observatory will aid in the actual observations ; 
and M. Jannsen will proceed to Yokohama. 

M. Dumas takes the lead in the preparations. In a 
letter dated May 12, he says tha the expeditions are on 
the point of starting, and that the Marquesas probably, 
and Numea certainly, will be occupied for De ITsle’s 
method. 

VI. —The Americans have a grant of 150,000 dols. They 

attention to the application of photo¬ 
graphy with the assistance of Mr. Rutherford, whose 
success in photographing the moon is so well known, 

* Continued from p. 69, 
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They employ a leiis of 40 ft. focus, as already described. 
They will measure both angles of position and distances 
from the centre, and the probable error of any measurement 
will be less than i-ioo per cent. They have encountered 
some trouble in the manufacture of their siderostats. 
Besides photography eye-observations of contact will also 
be made. A very able report has been drawn up from the 
computations of Mr. Hill, who deserves great credit for 
the manner in which he has completed it. This report 
has reference to the choice of stations ; and is accompanied 
by very valuable charts. Other reports have been made 
upon the application of photography. 

The expeditions are to be composed of five persons 
each. The stations of observation and the heads of 
parties are as follows :—Wladivostock, Siberia, Prof. A. 
Hall, U.S.N.; Nagasaki, Japan, Mr. G. Davidson, U.S. 
Coast Survey ; Peking, China, Prof. James C. Watson ; 
Crozet’s Island, South Indian Ocean, Capt. Raymond, 
U.S A.; Kerguelen^s Island, South Indian Ocean, Lieut.- 
Commander George P. Ryan, U.S.N. ; Plobart Town, 
Tasmania, Prof. W. N. Harkness, U.S.N. ; New Zealand, 
Prof. C. H. Peters ; and Chatham Island, South Pacific, 
Mr. Edwin Smith, U.S. Coast Survey. 

The whole organisation has been entrusted to a com¬ 
mission, the secretary of which is Prof. Newcomb, who 
has done so much valuable work for astronomy ; he has 
taken great pains to insure success for the expedition, and 
has visited Europe to discuss the preparations necessary 
and to examine the instruments to be employed. 

VII. —The Italians have arranged to send out three 
expeditions furnished with spectroscopes for the observa¬ 
tion of external contact. Little is laiown about these 
expeditions. 

VI II . —The Dutch are sending one expedition to the 
island of Bourbon or Reunion. It will be furnished tirith 
a photo-heliograph, which Dr, Kaiser Will manipulate 5 
Dr, Oudemans will also make obseiwationS with a helio- 
meter. 

Having now completed our description of the details, 
and having also given an account, so far as possible, 
of the preparations of the various nations for the observa¬ 
tions, wc shall cast a general view over the whole subject, 
and recapitulate some of the principal details. 

The coming transit of Venus will be observed from 
about 75 stations, at many of which there will be a large 
number of instruments. The expense of the whole of the 
expeditions will amount to between 150,000/. and 200,000/. 
It may seem to some that the results to be arrived at are 
not worth so great an outlay, but the general voice of the 
non-scientific as well as of the scientific world has contra¬ 
dicted this. Wherever knowledge can be gained it is worth 
being gained; and when individuals are unable to bear 
the cost, it is fitting that the expenses should be incurred 
by those governments that are really the gainers from 
many scientific researches for which the investigatoi: him¬ 
self frequently receives no reward. But apart from this, 
these expeditions will lead to most valuable results. The 
sun’s distance being known, the Lunar Theory maybe vastly 
improved, and it will be possible to determine longitudes 
with much greater accuracy 'than at pi'esent. Still more 
will the tables of Venus be capable of rc-adjustment. 
Even now we can calculate her place with great 
accuracy, and this is fortunate, since it enables us 
to predict the exact time at which Venus will 
first come in contact with the sun, viz. 1874, Dec. 
8d. I4h. 4m. The error to which this is liable, owing to 
the tables, is not likely to exceed five minutes. Mr. W, 
H. M. Christie, chief assistant of the Royal Observatory, 
has determined the probable error in the calculated time 
of contact arising from this cause.* He has employed 
observations of Venus taken at this node at the following 
dates:—1872, June 28; 1873, Jan. 18; 1873, Sept. 14; 
he has thence deduced the error in the tabular position 
* Monthly Notices of the R, A, S. xxxiv. 300. 


of Venus, and from this the error in the time of contact 
in the coming transit. It appears from each of these 
three comparisons that the tables of Venus give us the 
time of contact too early ,* according as we adopt the 
first, second, or third of the above observations, the error 
will be 7*4m., 5 •3m., or 4-2111. 

Besides the astronomical advantages to he gained from 
the coming transit, there are several collateral issues of 
no small importance. In the fii'st place, the longitudes of 
a host of stations all over the globe will be accurately de¬ 
termined, and it is a remark by no means unworthy of 
notice that the simple observation of the local time of 
contact will give the inhabitants of east Africa and of all 
Asia an accurate means of determining their absolute 
longitudes. If, moreover, as has been proposed, San 
Francisco and Japan are to be compared directly as to 
longitude, the whole circuit of the globe will be completed 
by telegraphic and accurate chronometric determinations. 

Again, with the host of vessels by which scientific men 
will proceed to their stations, meteorological, and some¬ 
times even magnctical, instruments will be provided. 
These vessels will be traversing the different oceans of 
the globe about the same time, and thus the meteorology 
of the world will be much better understood. Many ob¬ 
servers will be enabled to take note of interesting pheno¬ 
mena, such as hurricanes, volcanoes, and earthquakes. 
In addition, naturalists will be appointed to accompany 
some of the expeditions ; birds and marine animals will 
be probably very generally collected ; the Royal Society 
has given funds to aid in this matter. The Rev. A. E. 
Eaton, who has made valuable collections at Spitz- 
bergen, will examine the marine life of Kerguelen’s 
Island. Rodriguez is particularly interesting from a 
naturalist’s point of view; it is one of the few islands in 
mid-ocean which have not been raised by volcanic agency. 
The remains of soihe extinct birds have been found there. 
The Royal Society has appointed a geologist, a botanist, and 
a naturalist to go to this island. There is little doubt that 
Science in general will gain greatly by these expeditions. 

As to the main observation we can have no doubt from 
the large number of expeditions, and from the multiplicity 
of methods to be employed, that we shall obtain excellent 
results, although the actual reduction of the observations 
will be exceedingly laborious. Each nation, while it 
generally adopts some special method for its choice of 
stations, will also utilise other methods. Wc have seen that 
the English, while they rely chiefly on De I’Isle’s method, 
will employ all the others except the heliometric, while ^ 
the Germans depend mainly upon the heliometric method. 
The French and Americans have chosen their stations 
with reference to photography. The Russians are to 
compare observations of all kinds with different nations. 
These countries have all co-operated in the most har¬ 
monious manner, partly by correspondence, and partly by 
the personal visits of astronomers to different nations. 

Although the observations are to be made at the end of 
the present year, the actual reduction of the observations 
will take so long that we cannot hope for the complete 
and final results as to our distance from the sun before 
the year 1876. At each of the British stations the ob¬ 
servers will remain at least three months to determine 
their longitudes. 

Here we may leave the subject. The preparations arc 
for the most part completed; many of the observers of 
different nations are on their way to their various posts. 

It says a great deal for the civilisation of the world that 
on December 8 of the present year those quarters ©f 
the globe will he thickly studded with emissaries from so 
many nations to observe an important astronomical jphe- 


nomenon. 

It will be well to conclude this series of articles with a 
statement of tLe arrangements whi<^ have be^ made as 
to observers on the British expedl^'ons. It is extracted 
from instructions pul>lished under. ^ -— 




Fig. 19.—Photo-heliograph of the British Expeditions. 


Sub-divisions of tbe Sandwich Islands :—Honolulu : 
Chief, Capt. G. L. Tupman, astronomer; Observers, J. 
W. Nichol, astronomer and photographer; Lieut. F. E. 
Ramsden, R.N., astronomer and photographer. Hawaii: 
Chief, Prof. G. Forbes, astronomer; Observer, H. G. 
Barnacle, astronomer. Kauai : Chief, R. Johnson, astro¬ 
nomer ; Observer, Lieut. E. J. W. Noble, R.M.A., astro¬ 
nomer. 

5. District C. Rodriguez: Chief, Lieut C. B. Neate 
R.N., astronomer; Observers, C. E. Burton, astronomer 
and photographer; Lieut R. Hoggan, R.N., astronomer 
and photographer. 

6. District D. Christchurch (New Zealand): Chief 
Major H. Palmer, R.E.; Observers, Lieut. L. Darwin' 
R.E., astronomer and photographer; Lieut, H. Crawford, 

R,N., astronomer. 


7 - District E. Kerguelen Island; General Chief, Rev. 
S. J. Peny; Deputy, if necessary, Lieut. C. Corbet, 
R.N. ’ 

Sub-divisions of the Kerguelen Island:—Christmas 
Harbour : Chief, Rev. S. J. Perry, astronomer and pho- 
tograplmr; Observers, Revs. W. Sidgreavcs, astronomer: 
Lieut S. Goodndge, R.N., astronomer; J. B. Smith, 
astronomer and photographer. Port Palliser: Chief, 
Li^t C Corbet, R.N.; Observer, Lieut G. E. Coke, 

8. In addition to these gentlemen, three non-com¬ 
missioned. officers or privates of the corps of Royal 
Engineers will be attached to each of the five districts, 
and will be under the direction of the chief of each 
district 

George Forbes 
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ATOMS AND MOLECULES SPECTRO¬ 
SCOPICALLY CONSIDERED* 

II. 

I now pass on to another part of my subject. 

' 7. When low te^npenitures are employed it is generally achncnv^ 
ledged that there is an important difference m kind behveen the 
spectra of metals and those of metalloids^ taken as a whole. 

Spectroscopically it is more easy to define the difference be¬ 
tween these two great classes of metals than the chemists among 
you would imagine. I will ask you to take the spectrum of 
the third class of stars as being as good a representation of the 
spectrum of a metalloid as anything I can place before you. It 


is rhythmic, the other two are not. It is a “ channelled space ’’ 
spectrum. * That defines a metalloid spectrum ; and a similar 
spectrum in the case of hydrogen is referred by Angstrom, 
Stewart, Schuster, and others to an impurity. I have before 
referred to temperature and told you that the temperature of a 
Bunsen burner is enough to set an atom of sodium free from its 
combination with chlorine and make its vapour give us a bright 
line. I have told you we cannot do this in the case of iron and 
other substances. We may say then that we have there a first 
stage of temperature. Many monad metals give us their line spectra 
at a low degree of heat. Take some dyad metals such as zinc 
and cadmium; this first stage of temperature will only make them 
red or white hot, a much higher temperature is required to drive 
them into vapour. We get the line spectrum from sodium ; do 



Fig. 3,—Copy of a pliotograph of the long and short lines of iron'between wave-lengths 4,000 and 4,300. 


we get that from cadmium when we have melted cadmium? 
We do not. That is an excessively important point. The first 
stage of temperature, which gives you a line spectrum in the case 
of sodium, is powerless to give you such a spectrum in the case of 
cadmium. 

A second stage of ^heat at least is therefore required to get 
a line spectrum. If I take sulphur, dealing with it by me^s of 
absorption, and heat it, I get a continuous spectrum at the first 
stage. I increase the heat to the second stage, what do I get 
then? A line spectrum, as I do in the case of .sodium? 
No ! A spectrum like that of the star in the constellation 
Hercules, not a line spectrum at all. I apply still a higher, 
a third, stage of temperature and then I get a line spectrum. 
In the case of the metalloids we have thus three stages of heat with 
three spectra. If there is such a thing as a particle at all, are 
we not justified in asking whether there is not some difference 
between the ‘^particulararrangements of the metalloids, from 
those of the metals ? and some connection between temperature 
and the “ atomic weights” of the chemist? 

Before I go further I will throw these results into a tabular 
form, which will show you that through these various heat stages 
in the case of metals like sodium there is a great preponderance 
of line spectrum, and in the case of metalloids like sulphur there 
is a great preponderance of channelled space spectrum. X 



Na. 

Cd. 

S. 

Fifth stage—spark 
Fourth stage—arc 
Third stage—white 
heat 

Second stage—bright 
red heat 

line spectrum 

line 

line 

line 

line 

line 

(?) 

^continuous ab- 
.sorption in the 
blue 

continuous spec¬ 
trum 

line 

channelled space 
channelled space 

channelled space 

First stage of heat— 
dull red heat 

line 

continuous ab¬ 
sorption in the 
blue 


8. I next state that A compoundpattlcle—that is a particle con¬ 
sisting of two distinct dements—has a vibration which is as peculiar 
to itself as the vibration of a particle of an element is peculiar to 

* Continued from p. 7. 

t Since this lecture was delivered Prof- Roscoe has established the exist¬ 
ence of new spectra of sodium and potassium closely resembling the well- 
known ones of the metalloids. 

X Since this lecture was delivered I have carried this branch of the research 
much further, and it seems one well deserving of the attention of physicists 
and chemists, as when it comes to be acknowledged that different classes of 
spectra do truly represent different particular’^ aggregations, the contrast 
between the extremes of metals and metalloids will be beyond question- The 
result marked thus IT I have added from later work.— Ji N. b* 


itsef. Thus tlie salts of strontium have each a distinct spectrum. 
Take the particle of N2O4. The absorption spectrurn of this gas 
you now see on the screen. This particle has a vibration qtxite of 
its own. Now it is a gas which it is perfectly easy to dissociate. It 
is easy to turn it from NgO^ to NOg. We introduce a new spec¬ 
trum. These facts—and they might easily be multiplied—show 
then that a compound particle is a perfectly distinct physical 
thing, with vibrations, rotations, and free paths of its own. There 
is no apparent connection between the vibrations of a compound 
particle and those of any of the substances Which make up that 
compound particle. 

9. I now come to another important point; On the whole certain 
kinds of particles affect ceidam p arts of the spectrum. Take the 
bright lines of the metals; if you were to mix together all the known 
metals in the sun, make a compound which should consist of all of 
them, put it into the lower pole of an electric lamp and photograph 
the spectrum, then you would find the majority of the lines 
would be in the violet end of the spectrum, scarcely any in the 
red end. That is the reason why the spectrum of the sun, which 
contains so many of the metals, is so complicated in the violet. 
If you combine a metal and a metalloid, you will find, in many 
cases at all events, that the vibrations will lie in the red end of 
the spectrum; you will also find that there is a connection between 
the atomic weight of the metalloids and the region of the spec¬ 
trum in which their lines appear under similar conditions. 

You have, in fact, simple particles and short waves, compound 
particles and long waves. Nor is this all. In many cases we 
find both ends of the spectrum, and in many cases the more re¬ 
frangible end only, blocked by continuous absorption. This 
occurs so often in absorption spectra that one is led to suspect 
that it is due to some arrangement of particles. 

10. Here is another proposition : In the case of metalloids^ and 
compound gases containing them^ the spectrum to a large extent 
depends upon the thickness of the vapour through which ike light 
passesf and often, if not invariably, the absorption increases to- 
wards the 7 "ed aid as the thickness is increased. 

Here is one of the points of the most extreme theoretical im¬ 
portance, and one about which least is known. There is a state¬ 
ment in Prof. Maxwell's book, that if you take a metallic vapour 
and employ a great thickness of it, you will get from it the sanae 
spectrum as you would from a small thickness of great density. 
This is Prof. Maxwell statement; I venture to think that 
this is somewhat doubtful, for in questions of thickness the 
spectroscope can offer the physicist a million of mdes of a 
millimetre to work with, and one would think that such a 
difference should be enough. If I had a tube with a fipre 
of the size of the lead in this pencil, and liad some hydro- 

* By an oversight last week the illustraftion, here referred to vms inserted 
instead of the present "one. ■—/. Nv b. 

























































































gen gas rendered incandescent, you would see a line of a 
certain thickness, with a certain pressure. Looking through 
thesun’s coronal atmosphere in an eclipse, you pierce seven oreight 
hundred thousand miles of hydrogen gas. 'Flic thickness of the lines 
is the same. Various thicknesses of sodium vapour do not alter 
the thickness of the lines. But if we pass from metals to the 
itietalloids, then certainly one is prepared to go on with the imo- 
fessor to any extent. I can show you how true his statement is 
photographically. There is considerable interest attached to the 
question whether there is or is not any chlorine in the sun’s outer 
atmosphere. I have endeavoured to settle this question, con¬ 
trasting the absorption chlorine s pectrum with the solar spectrum; 
different thicknesses of chlorine have been employed. It seems 
that, if we take the metalloids, the absorption of a small thick¬ 
ness often takes place in the violet portion of the spectrum. 

Now can these results be harmonised ? Here 1 acknowledge 
we tread on very difficult ground, and with our present knowledge 
it would be perhaps best to say nothing; but I am not sure that 
this would not be scientific cowardice, so I will ask, under all 
reserve, whether the following explanation may not be a probable 
one? With metallic vapours the lines, though not widened as 
they are widened by great density, are certainly darkened, but all 
the lines are not visible—only the longest, genei'ally. Now if we 
assume that the channelled space spectrum of the metalloids is 
really-j fevfen where it appears continuous, built up of lines,then 
the darkening of these lines by greater thickness will not only 
make those darker that we see with a small thickness but bring 
others into visibility; and if this goes on till we have a very great 
thickness we may have an immense difference in the appearance 
of the spectrum. 

II. Some of the mhraiions are very closely eonneefed with othersy 
CIS evidenced by repetitions of similar groifs of lines in diffh*ent 
pdrts of the spectmm. 

Here we are brought face to face with a revelation of the 
vibrations of particles, which, if I am not mistaken, will be made 
mueh of by the mathematical physicist in the future. 

I Will content myself by giving two or three striking instances, 
fii'St noticed by Mascart. You will see that the longest line 
is at work in all of these. 

In sodium we may say that the longest line is double I refer 
to D' and I)". All the lines are double. 

In magnesium the longest line is a triple combination. This is 
'exactly In: the'violet. 

Ih wn mity almost say that the sam^ thing happens, 

but the phencmeiidn Is much more absolute in the case of those 
particles such as sodium and magnesium, which, on other 
grounds, I suspect to be of the simplest structure. 

12. Onr knowledge of the vihraMons of particles will he incom^ 
plefe until the vibration is known from the extreme violet {invisible) 
to the extreme red {vtvisibk). In the meantime great help may 
be got from inferences, and, in the case of metalloids at low tem¬ 
peratures, from the position of their continuous absorption; and 
it is a question whether light may not be thus thrown upon the 
opacity of some solid substances and the transparency of others. 

I think it not too much to say already, that in the case of some 
gases and vapours which are apparently transparent it is as cer¬ 
tain in some cases that their absorption is in the ultra red, as it 
is certain that in the case of others the absorption is in the ultra 
violet. And further it is probable that this absorption is of the 
cmatinuous or channelled space kind—in other words that no gas 
is “atomic” in the chemist’s sense. 

13. From the fact that we have lines in the spectra of cojnpound 
^sesy it mmld be hazardous to affirm that the aggregate, which, 
with ike highest dissociating penoer we can employ, gives us line 
spcidma, cmld wot be broken up if a still higher' dissociating power 
cmld be entpioyed. 

This proposition has a bearing on the celestial rather than on 
the terrestrial side of the inquiry, and as my time is drawing to a 
Close I will refrain from enlarging upon it. 

There is another branch of the research'I am anxious to 
btmg to your notice. I can do this better by experiment than 
by a simple statement. 

'Hie substance which you see here is a piece of gold leaf • it is 
yefiow, as you know, but gold is sometimes blue and sometimes 
iw. It must be perfectly clear to you, that if particles vibrate 
the colours of substances must have something to do with the 
yibrations. If the colours have anything to do with the particles 
It must be with their vibraticmS. Now as the spectrum in the 

beautiful researches on the spectrum of iodine quite hear out 


main consists of red, yellow, and blue, the red and the blue rays 
are doing something in a substance which only transmits or re¬ 
flects the yellow liglit; put the gold leaf in front of the lime light, 
you will see whether the yellow light does or does not suffer 
any change. The yellow has disappeared ; you have a green 
colour; the red and blue are absent. The gold, leaf is of exces¬ 
sive thickness. What would happen could make it thinner? 
Its colour would become more violet. 'This I have proved 
by using aqua regia. But here is a solution of fine gold, 
which lets the red light through. Its particles are doing 
something with the blue vibrations, or vice rjcrsd. Now 
what is the difference—the “particular” difference between 
the gold in this solutioir which is red, and that which is yellow 
by reflected, and green or violet by transmitted light? It is a 
question worthy of much study, especially in connection 
with my ninth proposition. Here are some^ more experi¬ 
ments. Here is some chloride of cobalt, which is blue, * I will 
put it in this test-tube, to which f will now add water. You see 
it turns red. I content myself by asking why it turns red ? We 
lake some chloride of nickel, which is yellow, and put it into 
another test-tube : we add water, and I tliink you will soon see 
it turns green. First question—Why this change ? Second ques¬ 
tion—Has the green colour of this solution anything to do with 
the red colour of the solution of gold ? 

X ask these questions because I believe the spectroscope will 
in time answer them. 

I hope you will acknowledge that llic spectroscope has to a 
great extent vindicated the theory stated by Brof, Maxwell 
The question is, Has it taken us further ? !l^erhapR not yet, but 
I think it will be found that what chemists picture to themselves 
as the atom, as contradistinguished from what they weigh, 
and physicists the molecule, is that particular atom, mole- 
I cule, particle, or whatever name you may choose to call it, 

1 which with high-tension electricity gives us a spectrum of lines. 
You recollect that I said that in many of the monad metals it was 
obtained in the firsst stage of temperature ; in the case of the 
dyads and metalloids with higher stages. 1 f the true atom be 
that which gives a line spectrum, many anomalies will fall to 
the ground. These are questions the spectroscope raises. If 
you allow that in the line spectrum an atom is at work, in chan¬ 
nelled spectra and continuous spectra molecular aggrcgalions, you 
will see at once that Brof. Maxw'ell and others will be able to get 
a much sharper definition of atom and molecule than they have 
now; and though atoms are little things, you kr owibey lie at the 
root of everything, and time spent in investigating them will not 
be lost. 

J. Norman Lockykr 


A BOTANICO'GEOLOGICAL EXCURSION INTO 
JHE GRAMPIAm 

Scottish Alpine Botanical Club is wont to hold a 
f ^ spring meeting for mingled plant-hunting and con¬ 
viviality in some Highland district where the Alpine flora 
can be reached at not too great a distance from oat¬ 
cakes and whiskey. The Geological class in the Univer¬ 
sity of Edinburgh is in the practice of terminating its 
labours for the winter by taking an excursion of a week’s 
duration to some part of the country where professor and 
students can find interesting rocks, with enough of food 
(such as it may be) to eat, and of beds, or shake-clowns, 
to sleep on. 'This year the two bodies, drawn together 
perhaps as much by animal spirits as by scientific enthu¬ 
siasm, coalesced and held a conjoint gathering at Clova 
a lonely hamlet on the Forfarshire Grampians, well 
known to botanists for the richness of its Alpine flora, 
and to geologists for its glacier relics and its ancient 
metamorphic rocks. The following notes by the respective 
leaders of the plant-seekers and the rock-hunters w’ere 
communicated to the Edinburgh Botanical Society on the 
14th ult.^ 

Botanical Notes^ by Prof Balfour. —On Friday, April 
24, the botanists visited the lower part of Glen Fee and 
the western side of Glen Dole. They specially examined 
the rocks in Glen Fee, where Oxytropis camfestris grows 
and dong with^ the plant took specimens of the rock for 
the determination of the geologists. They also visited 
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the rocks at the upper part of Glen Dole, where Astra¬ 
galus alpinus grows. These rocks are very rich in plants; 
they consist of remarkably twisted and contorted gneiss, 
specimens of which were collected. The vegetation of 
the glen was in an advanced state, and some plants were 
gathered in dower which rarely blossom so early. Among 
them may be mentioned —Aixtostapliylos uva-m'si^ Vac- 
cinium vitis-ideea^ Anemone nemorosa^ Saxlfraga opposi- 
tijolia^ forming large pink patches on the rocks ; Lumila 
cajJipestris^ Empetriim nigrum, Eriophorum %faginatuin, 
and Carda 7 Jiine Jm'suta. Among the other plants noticed 
in dower in the glen at Clova were: Ulex ej/ropeea, Sayvt/i- 
a^nnus scoparius, Ge^iista anglica, Prtinus avium, and 
Rammculus fica^da. Among the plants not in flower 
which attracted notice were: Silene acaulis, Saxifraga 
liypnoides and ai^oidcs, D?^aba i}ica?m, Pyrola media, 
roUtndifolia, secunda, Oxyjia renifo 7 ' 7 }iis, Gnaphalium 
supinu 77 i, I) 7 yas octopetala. The following ferns were also 
gathered : Las tree a 07 'eopte 7 'is, Athy 7 du 77 i filix-fce 7 ni 7 ia, 
Polysiichu 77 i lonchitis, P, aculeahun, Polypodiu 7 n alpcsire, 
P, vulgm'e, Asplc 7 iiu 7 n viridc, A, tricho 77 ia 7 ics, Bofry- 
clmim lunaria, and Allosomes cidspus. All the species of 
British Lycopods except inundaiinn were gathered. Mr. 
W. B. Boyd collected som^ good mosses, including T}d- 
clwsio 7 nm 7 i glaucescens, confined to the rock in Glen Fee 
on which bxyiropis ca 77 zp>estris grows. It occurred in 
considerable abundance and in fruit. 

On Saturday 25 the party again went to Acharne, and 
thence up Glen Esk to Bachnagairn, and by Loch Esk to 
the White Water and Little Gilrannoch. Again the day 
was all that could be desired. The snow near the sum¬ 
mits of the hills was very refreshing, and on one we had 
a sufficient extent of snow to give us the benefit of a glis¬ 
sade with our poles. This day the botanists and geolo¬ 
gists kept together. We specially examined Little 
Gilrannoch, one of the rocky summits which is interesting 
as yielding the Lychnis alpina, one of our rarest Alpine 
plants, and associated with it dwarf specimens of Ar 7 neria 
maritifua and Coclilcaria officinahs, the Alpine variety, 
and Luauia spicata. The rocks were specially examined 
by the geologists. 

On Monday 27 the botanists examined Loch Brandy 
and Loch Wharral, and the rocks around them. We 
noticed particularly the vast crevasse formed at the top 
of the Snubb by the separation of a great mass of rock, 
which is gradually giving way, and will ultimately be pre¬ 
cipitated into Loch Brandy. Saxiff^aga oppositifolia was 
seen as formerly in fine flower. Azalea procu 77 ibc 7 is was 
also gathered. In Loch Brandy Isoctes lacushis and 
Lobelia dortinaima were met with. In ascending the 
mountains this day we saw a fine effect produced by the 
thick white mist resting in the valley, while we w'ere on 
the mountain above it enjoying clear sunshine. Among 
the mosses collected by Mr. Boyd during the trip may be 
noticed— G 7 'i 77 i 7 nia 7 micolor, G. do 7 mia 7 ia, Lcucodo 7 i 7710- 
7 C 7 isis, And 7 'cea cajnpestris, and Hypnu 7 n cate 7 tulatu 77 h 

2. Geological Notes by P 7 vf Geikic ,—The main ob¬ 
ject of the geologists of the excursion was to observe 
some of the phenomena of the metamorphism of the 
district, to note the more prominent minerals, to 
trace the remains of old glaciers, and to connect 
the general structure of the rocks with the forms of 
hill, valley, crag, and I'avine into which they have been 
carved. Incidentally, however, they took part in some 
of the botanical work, their attention being specially 
directed to the Alpine flora and to the circumstances 
under which some of the rarer Alpine plants occur. There 
can be no doubt that, as pointed out by Edward Forbes, 
our Alpine flora is descended from that which was general 
over these islands during what is known as the last Ice 
age. It has been supplanted in the lower districts by the 
vegetation which has come in with a milder climate ; and 
it survives on the bleak and cold mountain ridges only so 
long as it can find its congenial temperature therey or so 


long as the chills and mists of these high regions forbid 
the further ascent of the plants which, swarming over the 
country, have driven these northern forms step by step 
up into these high grounds. It is well-known that the 
Alpine flora is richer in individuals and in species in 
the eastern Grampians than anywhere else in Britain. A 
number of plants are found in no other part of the country, 
and even in that district several are restricted to mere- 
isolated rocks in some glen or some bare mountain brow. 
The question proposed to the consideration of the geolo¬ 
gists was whether any geological reason could be given 
for this remarkable distribution, and particularly whether 
or not the nature of the rocks had had anything to do with 
j it. 

Some attention was accordingly paid to the habitat of 
three of the rarer and more local species. The Astra¬ 
galus alpi 7 i 7 [s was observed on hard quartzose schist, high 
up in Glen Dole ; the crag on which the Oxytropis ca 77 %- 
pest 7 ds flourishes is a mass of singularly twisted and 
gnarled quartzose gneiss, with hard siliceous ribs projecting 
fromits surface and showing the crumpled nature of the rock. 
But in neither of these cases does the rock apparently 
differfrom many other crags in the neighbourhood, where 
the peculiar plants nevertheless arc not found. In the case 
of the Lychiis alpina a special case seemed at first to be 
made out in favour of a relation, or at least a coincidence 
of a local plant with a local rock ; for the locality noted 
as tlie habitat of this rare plant was found to present 
shattered knobs of serpentine projecting through the turf, 
and on these knobs the Lycimis grows, together with the 
Cochlearia opficmalis and the Amneria 77 taritz 7 na. This 
rock was not observed by the party i 7 i sitzz in any other 
part of the district examined, llefore it was quitted, how¬ 
ever, one of the botanists, who strayed farther over the 
mountain, returned with a piece of mica-schist, as the 
rock on which the same plants were found growing only 
a short distance away. It appeared, therefore/ probable 
that, at the most, difference of rock can have had but a 
very slight influence in the survival and present distribu¬ 
tion of the Alpine flora. 

A much more effective influence may be traced to the 
general physical geography of the country, and especially 
of the eastern as contrasted with the westcim districts. 
The richness of the Aberdeenshire and Forfarshire moun¬ 
tains in Alpine plants, as contrasted with those of 
equal elevation in Invernesshire and Argyllshire, has 
long been a familiar fact to botanists. The cause 
of this contrast seems referable not to any difference 
in rock and soil, nor to mere differences in height ; 
it appears to be explicable by the much greater breadth 
of high ground in the east than in the west. Every¬ 
one who has ascended some of the Grampian ridges re¬ 
members the wide undulating moors which spread 
out before him at^ heights of 2,000 or 3,000 ft. The sum¬ 
mits are not peaks, so much as huge swells or mounds 
rising higher than the rest of the vast tableland. In 
the western counties, however, the craggy mountains 
tower often into sharp ridges. They are deeply trenched 
by glens and arms of the sea, so that relatively a smaller 
area of land rises out of the ordinary lowland vegetation 
into the chiller regions above. Add to this that the Tn- 
vernesshire and Argyllshire hills lie nearer to the 
warm winds and currents of the Atlantic, and that the 
Grampian uplands receive the prevalent south-westerly 
winds after they have been chilled by passing over many 
leagues of high cold mountain ground. It is in these 
eastern parts of the Highlands that snow lingers longest, 
widest, and deepest— a good index, indeed, of the greater 
severity of the climate. These facts are suggested as 
affording some explanation of the comparative abundance 
of the Alpine flora in that part of Scotland. 

Why in that limited district certain plants should be 
restricted to mere isolated rocks is a question to which 
no intelligible and satisfactory answer can at present be 
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given. But even more perplexing is the problem pre¬ 
sented by the survival of maritime plants upon some of 
the highest and bleakest mountain-tops. In such por¬ 
tions tbe Cochlearia or scurvy grass, the Armeria or 
sea pink, with Silene maritima and Planiago manhnia^ 
are found abundantly. They are poor^ dwarfed forms, it 
is true, when compared with their contemporaries 
on the coast, so that the latter habitat is evidently 
more congenial to them than the bleak uplands. De¬ 
scendants of the old arctic flora once indigenous in 
this country down to the sea-level, as it is in northern 
Scandinavia at the pi*escnt day, how have they come to 
be left on our mountain tops? Were they maiitime 
plants originally, and have they been carried up by the 
gradual elevation of the land? This would involve a 
former submergence of the country to a depth of at least 
4,000 ft.—a limit much beyond that suggested by other 
geological evidence. Or did they form part of the gene¬ 
rally distributed flora whereof some species keeping to 
the shores have been able amid bare rocks and salt spray 
to maintain themselves there ever since, while farther 
inland they have succumbed to the march of the invading 
Germanic flora, and have been allowed to struggle on in 
dwarfed and stunted forms only on the bare chill moun¬ 
tain tops, whither the invaders did not care to pursue 
them ? 

Some light might possibly be cast on these questions 
by an examination of the contents of our older peat¬ 
mosses. There is reason to suppose that some of these 
mosses may date back into Glacial times. It would be 
interesting to discover whether among the plants whose 
remains went to form the peat any northern species 
could be detected no longer living in this country, even 
in our Alpine zone. This line of inquiry is now being 
prosecuted in, Scandinavia, and it is suggested to the 
botanists of Scotland as a fit subject for their attention. 

The more purely geological work by the brethren of 
the hammer during this excursion, whether when with the 
botanists among the Grampians or afterwards by them- 
sMyes along the shore between Dunnottar and Aberdeen, 
is hardly apj^oj>riate in a communlcjatloh to the Botani¬ 
cal Society^ 


ON THE TERYILISATION OF CERTAIN ' 
LABIA EE 

I N the early part of April of the present year I had an 
opportunity of watching somewhat closely the mode 
of fertilisation of some species of Labiatse, on which some 
notes may be interesting. The species observed were the 
three most abundant of the early flowering representatives 
of the order, Lmniiim album, L, ptn'piireum, and Nepeta 
glechoma ; the post of observation a bank covered by the 
three species growing completely intermixed, just outside 
a cottage-garden where were several hives of bees ; the 
time occupied, several hours on three sunny mornings. 
The point which interested me most was the constancy 
with which the same species of insect confined its visits 
to the same species of flower, notwithstanding the close 
proximity in which the three were growing, this being 
perfectly in harmony with Mr. Traherne Moggridge's ob¬ 
servations of a similar character respecting the visits of 
insects to fumitories and other flowers. 

My conclusion is not based merely on actually noticing 
the visits of insects, but on the microscopic examination 
of the pollen collected on the captured insects. For this 
purpose the poHen-grains of the three species named offer 
unusual facilities, those of Lamitmi album being yellow 
of L. purpureum red, and of Nepeta glechoma white. ^ 
In Lamium album the length of the style is such ks to 
bring the stigmatic surface exactly on a level with the 
anthers of the shorter pair of stamens, as represented in 
Figw I ; one branch of the style is nearly straight and is 


hidden among the anthers, the other projects at right 
angles into the opening to the tube of the corolla, so that 
it must necessarily be struck by any insect entering the 
flower. The only visitors to the flower seen were two 
species of humblc-bcc, Bombiis pmxiorim (female) and 
Afithophom reiusa (female), the former in large numbers, 
the latter much more rarely. From the position of the 
stigmatic surface, both it and the stamens must be struck 
by about the centre of the head of the bee and it was on 
this part that the greater number of pollen-grains were 
found, and proved to belong exclusively to this species. 
In no single instance was a hive-bee seen to visit the 
flowers; Muller states that they obtain the honey from 
this species entirely by sucking it through holes bitten in 
the corolla by Bombus' te?restris. 

In Lamium purpureum the difference in length be¬ 
tween the two pairs of stamens is less considerable and 
the anthers are consequently closer together, both branches 
of the style being bent forwards into the mouth of the 
corolla, as shown in Fig. 2. Although, hive-bees were 
constantly hovering over the flowers, in no single instance 
did I see either them or the humble-bees visit this species; 
the only insect obseiwed to settle on it being a butterfly 
{Vanessa urticai) 

The position of the parts in Nepeta glechoma is very 
different. The two pairs of anthers are at a consider¬ 
able distance from one another (Fig, 3), and the length of 



Fig. I. Fig. 2. 3. 

Fig. I. —; stamens^ style, aud Fk;. Lamium 

purpureum; stamens, stylo, and stigma. Fig. 3.— Ncteia pgechmmi 
stamens, style, and stigma. 

the Style is such as to bring the stigmatic surface con¬ 
siderably beyond the longest pair, and projecting beyond 
the mouth of the much smaller corolla. The flowers 
were profusely visited by the hive-bees from the other 
side ot the hedge. On no single occasion did 1 see the 
Bombus pratorum, of which such numbers were flying 
about, even attempt to enter the flower, and the smaller 
sipecies, Anlhopkora retusa, only twice; and on each of 
these occasions she immediately came out again and 
began industriously to wipe the pollen off her head with 
her fore-legs, as if she disliked it. Owing to the much 
smaller size of the flower, and the greater length of the 
style, the part of the body of the bee touched by the 
stigma is very different to that in the Lamium album, 
namely, the^ hack of the neck or even of the thorax. 
Hence even if the insect should visit the two species on the 
same journey—which, I should infer, is not usual—the 
pollen of one species would not easily be wi]?ed off on to 
the stigma of the other. I did not observe any plants of 
the ground-ivy with the “female'^ flowers described by 

* In this and all other instances I am indebted for the determina*’^'^ 
the insects to the kmdness of my friend Mr. Edward Newman. 
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Miillet, with which one is familiar in the case of the wild 
thyme and other Labiat£E ; but a large number of flowers 
in this particular locality had all the anthers bitten off, a 
depreciation which I attributed to the hive-bees, inasmuch 
as the same was the case in other habitats near hives, 
but not in those at a greater distance from cottage- 
gardens. The only other flowers growing on or near the 
same bank which I observed the bees to visit were the 
dandelion several times, and Veronica huxbaumii once. 

At this early period of the year the following species of 
insects were captured on the dandelion; those marked 
with an * are not in Miiller^s list of ninety-three kinds 
which visit this plant, unless under synonyms which I fail 
to recognise.—Hymenoptera, Apis mcLlifica^ '^Halictiis 
hegnbris, "^'Andrcna nana^ A. varians, and A. nilida; 
Diptera, ''^':>yrp)kus clypcaia and Eristalis arlmsto 7 'icmj 
Coleoptera, ""‘^'Apion cipiicans. 

The sloe was abundantly visited by '^Andrena fulvierns 
(Hymenoptera), both male and female, and by Eristalis 
tenax (Diptera). On opening the abdomen of the latter, 
it was found to contain abundance of pollen-grains, be¬ 
longing to the species on which it was then feeding, and 
to the dandelion, mixed with a few larger triangular 
pollen-grains, belonging apparently to a Fuchsia; thus con¬ 
firming the opinion at which I had previously arrived, 
that the Syrphidse are large consumers of pollen. The 
abdomen of the Hymenoptera, on the other hand, con¬ 
tained but a very few pollen-grains, which might easily 
have been sucked up accidentally along with the nectar ; 
and this was also the case with the hive-bee, the grains in 
this latter case belonging to the dandelion, 

Alfred W. Bennett 


NOTES 

The Cambridge Museums and Lecture Booms Syndicate, in 
their eighth annual report slate that the Regius Professor of 
Physic has again cilleJ their attention to the urgent need of 
heller accommodation fer the medical examinations. Among 
the additions which have been made to the collections in the 
several museums, the bequest of the late Mr. M‘Andrew, F.R.S., 
of the whole of his collection of shells and other specimens, de¬ 
serves the first mention. It is of the highest scientific value. A 
most interesting collection of human crania, made by the late Dr. 
Thurnam, of Devizes, has been presented to the Museum of 
Human Anatomy, through the lil'crality of Prof. Humphry. A 
series of Devonian fossils, of great beauty, presented by Lady 
Burdett Coutts, deserves special mention, as also does the con¬ 
tribution of several hundred specimens of Palmozoic and other 
fossils by Prof. Hughes, and the gift of 500 sterna of birds by 
Prof. Newton and Mr. E. Newton, and of a skeleton of the ex¬ 
tinct bird “the Great Auk^^ by Prof. Newton. The building of 
the Cavendish Laboratory is now finished, and the Laboratory is 
open for practical instruction in [physics. As the several collec¬ 
tions and the number of students in the several departments 
increase, the current expenditure necessarily increases. The 
Syndicate are therefore of opinion that the time has arrived 
when they are obliged to call the attention of the Senate to the 
necessity of increasing the amount of the annual grant to the 
museums and lecture-rooms maintenance fund. They suggest, 
however, that for the current year a special grant of 300/. be 
made to the fund. Appended are the reports of Professors 
Humphry and Newton, and of the Superintendent, Mr. J. W. 
Clark, which give details of the past year’s work and the 
additions made to the various collections. 

In a Convocation at Oxford, on May 28, the name of H. 
S. Smith, F.R.S., Savilian Professor of Geometry, Fellow of 
Corpus, who had been nominated to the office of Keeper of the 
Museum, by the delegates, in successign to the late Prof. Phillips, 
was approved. 


The list of those on whom the honorary degree of TX,D. is 
to be conferred at the approaching Cambridge commencement is 
very numerous. We have already mentioned some names ; the 
following is a list of the men connected with Science -who are to 
receive the honour:—Sir Charles Lyell, F.R.S. ; Sir James 
Paget, F.R.S. ; M. Leverrier, of the Paris Observatory; Joa¬ 
chim Barrande, of the Royal Society of Sciences of Prague; 
George Bentham, F.R.S. ; and William. Lassell, F.R.S. 

We have received the prospectus of a new College of 
Science and Literature,” which it is proposed to establish at 
Bristol for the South and West of England and South Wales. 
Such an institution, if properly organised, would no doubt be of 
great service, as these extensive and important districts are far 
distant from any college in which the sciences applied to their 
various industries can be studied. Judging from the prospectus, 
the organisers of the scheme have sound notions of what such 
an institution ought to be, keeping in view as models Owens 
College and the Newcastle College of Science. BalHol College 
and New College, Oxford, have come very liberally forward in 
aid of the scheme, having offered to contribute towards it 300/. 
a year for five years. It is estimated that a capital sum of 
25,000/. will be required, and an annual subscription of 3,000/. 
for the first five years secured. It is, however, proposed to 
commence operations when such proportion of these amounts 
has been guaranteed as may justify the expectation of success. 
A public meeting is to be held at Bristol on the nth inst. to 
inaugurate the undertaking, which we sincerely hope will be 
taken up heartily by those interested in it. 

Mr. W. Saville Kent, F.L. S., the late Superintending 
Naturalist of the Brighton Aquarium, and formerly Assistant 
in tire British Museum, has been appointed to the control of 
the Manchester Aquarium. This aquarium being cottstrticted 
on the ‘‘circulating” principle, advocated by Mr. Kent, aUd 
it being, moreover, intended to make the building subservient 
more to the instruction and education of the masses rather than 
for the realisation of extraordhiaiy dividends, we may anticipate 
from it scientific results of the most gratifying sort. The tank 
frontage of the Manchester Aquarium presents a length of no 
less than 750 ft, an amount exceeding that of any aquarium 
yet constructed. An ample guarantee of the encouraging 
support this undertaking is likely to receive at the hands of 
the public is shown by the returns for the first week of its opening, 
the visitors wdio passed through the gates during that period num¬ 
bering over 19,000. 

The Birmingham Natural History and hlicroscopical Socitiy, 
whose enterprise we have had frequent occasion to speak of, is 
contemplating the foundation of an aquarium in Birmingham, 
and has been seeking information from the managers of various 
aquaria at home and abroad. The result is not altogether en¬ 
couraging to those who desire to see an aquarium standing on its 
own legs as a scientific institution, apart from adventitious attrac¬ 
tions. It seems that scarcely any existing aquarium pays that is 
not attached to or does not form part of some place of amuse¬ 
ment; and Mr. Lloyd of the Crystal Palace Aquarium gives it 
as the result of his large experience that no aquarium can be 
made to pay its way, unassisted by other attractions, even in the 
largest centre of population, unless its cost he limited to 3,000/. 
and its annual expenses to 500/. Still we hope that, whether a? 
an independent or as a parasitical institution, the Birmingham 
Society will be brave enough to take steps to establish an aquarium 
in that busy centre. 

From the Twelfth Annual Report of the Birmingham Fi-ee 
Libraries Committee, we are glad to see that this system of 
libraries continues to enjoy increasingprosperity. These annual 
reports furnish a number of very interesting statistics as to the 
number and class of books in the libraries, number and occupa- 
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tion of readers, books most in demand, &c. The total number 
of books in the various libraries amounted at the end of last 
year to 69,279, a very large proportion of whicli are of a 
scientific character. From the statistics as to books most sought 
after, and the number of readers in the various subjects, we are 
glad to see that works of Science enjoy a large amount of 
patronage. The aggregate issue of works in the reference and 
lending libraries was 525,610. 

We have received several American papers containing de¬ 
scriptions of a marine aquarium in San Francisco, California. 
It forms part of the many attractions of “ Wood ward^s Gardens,’* 
an extensive piece of ground which has been inclosed and laid 
out by a private gentleman, Mr. Woodward, for the amusement 
and instruction of the people. 

It is gratifying to learn that the lamented death of Prof. 
Agassiz will not prevent the continuation of the school 
natural history at Penikese Island, the results of vrhich during 
the season of 1873 proved to be of so much educational impor¬ 
tance. A circular from Mr. Alexander Agassiz in regard to this 
states that two or three times as many persons as can be accom¬ 
modated have already applied to be receivedjduring the coming 
summer, and that great interest is manifested Jto prosecute the 
study of nature under the eminent specialists who have been 
called to assist in the enterprise. The necessity of a permanent 
endowment is very justly set forth by Mr. Agassiz, and especially 
the importance of means for paying for the services of the men of 
science invited to officiate as instructors. He suggests that provision 
be made by the Legislatures of the several States for the endowment 
of scholarships, either by the actual payment of the sum of 5,000 
dols., or an annual grant of 350 dols. The payment of this sum 
on the part of any State would entitle it to nominate two teachers 
for admission during the summer to the Penikese school, the 
selection to be made from among those most apt in natural 
Mstoty* No charge is made to the students of this school for 
tuition. It is announced that this school will open on July jr, 
and close on Aug. iip. Among the gentlemen mentioned as 
likely to take part in the instruction are Dr. Packard, Pro¬ 
fessors Wilder, Morse, Mayer, and Jordan, and Messrs. Putnam, 
Bickmore, Lyman, and others. 

The Annual Report of die Trustees of the Museum of Com¬ 
parative Zoology at Harvard College, Cambridge, U.S., shows 
that that institution is rapidly becoming one of the first of its 
kind anywhere. Its already large and valuable collections are 
constantly b eing added to, and rapid progress is being made in 
their systematic arrangement. The museum is open not only to 
regular students of natural history, hut to all scientific men who 
care to make use of it in aid of their researches. It is in connec¬ 
tion with the Harvard Museum that the Penikese School of 
Natural History was instituted; and, between the two, American 
students have rare advantages for tire study at least of Icthyo- 
logy. 

The German Society for Polar Exploration has, it is said, 
purchased the harbour of Zristvig, on the Island of Averio, on 
the west coast of Nonvay, with the intention;of making this in 
future the starting-pomt of German explorations of the Arctic 
regions. 

Dr. Gross, the author of “Les habitations Lacustres du lac 
de Bieime,” in which all the stations in that lake of the Stone 
and Bronze ages are described in detail, has just, says the Conti- 
nenfal Herald, presented a gem of its kind to the Archseolomcal 
Museum of the Berne City Library. This is a hatchet of 
nephrite, 7 in. long, a very scarce kind of stone, and only found 
in eastern Asia, the occurrence of which in the lake dwellings 
of Switzerland forms an unsolved puzzle. 


The first ascent of a balloon over the Black Sea was made on 
April 19 from Odessa in the ‘‘Jules Favre,” measuring 70,000 
cubic feet. The ascent took place at 3.10 a.m. in a north-east 
direction; but as it mounted higher the wind veered and the 
balloon went out to sea in a south-east direction. It rose to a 
height of 7,000 Russian feet at a distance of about 16 miles from 
land. The balloon came to ground at Peresadovka, about 20 
miles north from Nikolaeff, at 6h. 39m. A.M. 

As the series of annual international exhibitions at South 
Kensington is to be discontinued after the present year, the 
Society of Arts have in consideration the organisation of a series 
of provincial exhibitions of an industrial character, to be held in 
the centres of the manufacturing districts. The plan is as yet 
by no means complete, but a principal part of it ‘would be that 
the special industries'of each locality should be, as far as possible, 
illustrated in its exhibition. 

A rUBLiC meeting was held in the Mechanics’ Institute, 
Nottingham, on Tuesday night, to consider the further deve¬ 
lopment of the movement instituted l)y the Cambridge Uni¬ 
versity for extending its teaching to the masses of the 
people. The report of the committee for the past 
session stated that nearly 2,000 tickets for the lectures 
and classes were applied for in the town; 1,241 persons 
attended the lectures, and 615 the classes. There were 143 
candidates at the examination, of whom 126 obtained certificates 
of merit. The financial statement was satisfactory, and the 
report expressed a belief that the movement would shortly be 
self-supporting. 

At a recent meeting of the Royal Geographical Society of 
Ireland Mr. W. Harte, County Surveyor, co. Donegal, gave a 
description of “ Supposed evidence of a recent change of level 
in the surface of co. Donegal.” He adduced a number of proofs 
that there was a general and rapid depression in the surface of 
the county. Inhabitants had informed him that portions of the 
coast now covered w ith 20 ft. of water had been passed over 
dry-shod by their grandfathers. Many bogs also, of which the 
trees were still erect and in situ, had been recently inundated. 
That the water had never previously reached a higher level he 
proved from the fact that none of the hogs now under water had 
ever been previously inundated, for they were not permeated, as 
bogs which had been covered by water invariably were, with a 
fine microscopic sand. The submergence of Donegal was taking 
place at a rate that was much more rapid than had been sus¬ 
pected ; old passes which were used to islands along the coast now 
no longer existed. The most interesting fact, however, was one 
brought to light by Mr. Fitzgerald, who found numerous cases 
of furnaces itsed by the ancient Irish to smelt the bog iron ore, 
but which were now under high-water mark. 

The ravages caused by the Pliylloxem vastatrix among the 
vineyards of France are becoming very serious. More than 
150 various remedies have been tried but without success, and 
the oMy hope of many scientific men is in the introduction of 
varieties of vine which are known to be to a certain extent proof 
against the attacks of this insect. Many American kinds of vine 
are said to possess the property of resisting the disease for a 
much longer time than the French vines, and steps are being 
taken to introduce roots of these varieties into France. In the 
Department of Herault alone the produce of wine lias fallen 
from fourteen millions of hectolitres to eleven millions : not only 
is the fruit destroyed by the effects of the parasite, but the vine 
itself is destroyed in a year or two; and one female Bhylloxera 
is said to produce two or three millions of young in a year. 

At a recent meeting of the Boston Society of Natmal History 
Prof. Morse read a paper on Natural Selection among the Mol^ 
luscs, instancing the usually small size of certain species m the 
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Bay of Fundy, near Eastport. Here the tide rushes along with 
great power, and the molluscs are obliged to cling to the bottom 
with great tenacity to prevent being swept away. Only the 
smaller individuals can withstand this by getting into the crevices 
of the rocks. The species is thus perpetuated by the smaller 
members, and rarely attains any considerable size. 

The Inspectors of Salmon Fisheries of England and 
Wales have just issued their annual report. Examples are 
given of the serious injuries inflicted on salmon rivers—and not 
only on salmon rivers but on the health of the public—by the 
pollutions poured into rivers, and it is to be hoped that powers 
will be given to enforce the removal of such matters from our 
streams. Altogether the prospects of our salmon rivers appear 
very favourable, and much good is to be expected from the work¬ 
ing of the new Act. 

A SEAM of coal has been discovered at Sandwell Park, near 
Birmingham, 418 yards below the surface. 

Some good popular scientific lectures are at present being 
given by Prof. Gardner at the Polytechnic. 

The May number of Annals and Magazine of Natural History 
contains, among other articles, a list of butterflies taken by 
Lieut. Bell on the march to Coomasie, with a description of six 
new species. Dr. Nicholson describes a new genus of Palaeozoic 
corals from the Niagara group of Indiania, whicit he names 
Duncanella, in honour of Mr. P. M. Duncan. Dr. Young gives 
a description of a new genus of carboniferous Polyzoa, and 
suggests the name Rhabdomeson. A plate is given illustrating 
Rhabdofneson gracile. There is also a brief note of an apparently 
new species of humming-bird, of the genus Eriocnemis, by Mr. 
Elliot. The discussion about Eozoon is continued^ 

An excellent device has been forwarded to us for use in field- 
club excursions. It is designed to promote an interest in common 
flowers, and can of course be varied and worked without a prize. 
It consists of a large envelope, with a description, but not the 
name, of a plant, and directions as to what ought to be done 
with the plant when found. The particular envelope, forwarded 
to us by Mr. Higgins of the Liverpool Naturalist’s Club, con¬ 
tains the following on its back :— 


EXTRA PRIEE. 


DESCRIPTION OF PLANT. 

Leaves opposite, Sessile, Lanceolate, Acuminate. 
Sepals 5, half as long as the 5 deeply-cleft Petals. 
Stamens 10, Styles 3, height about 12 in. 


Members finding a plant answering to this description should take it 
to the IPresident or Botanical Referee, with their name signed at the 
foot of this slip. When correct the slips will be initialed and handed 
to the Secretary. The finder should be prepared to answer questions 
on the description; but the narpe of the plant will not be officially, 
announced till after tea. 

A Prize or Prizes will be awarded at the end of the Season to those 
most successful. 

Signed, __ 


The additions to the Zoological Society’s Gardens during the 
past week include a Beisa Antelope {Oryx beisa) new to the col¬ 
lection, from Central Africa, presented by Admiral Arthur 
Gumming; an Indian Gazelle {Gazella bennetti), presented by 
Mr. J. H. Bainbridge; an Indian Ratel [MelHvora indica), pre¬ 
sented by Mr. L. Macneill; a Mange’s Dasyure {Dasyunis 
maugoii) from Australia, presented by Mr. F, Kirby; two Little 
Whimbrels {Numenius minutus) from the Navigator Islands, 
presented by ReW S. J. Whitmee; a Guilding’s Amazon (CAry^ 
satis guildingt) from St. Yincfent, purchased ; a Bennett’s Casso¬ 
wary {Casuarms bmmtti) from New Britain, deposited. 


SCIENTIFIC SERIALS 

The Americajz Journal oj Science, May 1874.—^The May 
number contains the following papers :—On the polarisation of 
light, by Prof. A. W. Wright. Prof. Wright instituted a series 
of observations with different instruments, which he describes, 
obtaining, however, only faint and uncertain results. At last he 
has been enabled to make observations he considers reliable. 
He obtained a quartz plate, cut perpendicularly to the axis, and 
exhibiting by polarised light an unusual intensity of colour. Exa¬ 
mined with one Nicol and unpolarised light the plate is per¬ 
fectly colourless, and shows no trace of its heterogeneous struc¬ 
ture. Placed between two Nicols, it showed bands of colour, 
the plate being a made, the body consisting of left-handed quartz, 
crossed by a band of right-handed quartz, bounded by strips of 
different structure. The plate was used in a tube 11 in. long, 
and formed an instrument especially adapted to the detection of 
small degrees of polarisation. The observations were made 
facing the south-west in a dimmed room, so that the eye 
should be sensitive. The results of the numerous observa¬ 
tions on different evenings were entirely concordant, and 
are thus summed up by Prof. Wright:—(i) The zodiacal light is 
polarised in a plane passing through the sun. (2) The amount 
of polarisation is, with a high degree of probability, as much as 
15 per cent, hut can hardly be as much as 20 per cent. (3) The 
spectrum of the light is not perceptibly different from that of 
sunlight, except in intensity. {4). The light is derived from the 
sun, and is reflected from solid matter. (5) This solid matter 
consists of small bodies (meteoroids) revolving about the sun in 
orbits crowded together towards the ecliptic.—^The second article 
is the first instalment of a communication by Mr. W. M. Fon¬ 
taine, On the “great conglomerate” of New River, West 
Virginia.—The third article is by 'Mr. S. W. Johnson, On 
the use of potassium dichromate in ultimate organic analysis. 
Potassium dichromate, the author thinks, possesses all the 
properties needful for an oxidant in organic analysis, and ordi¬ 
nary kuolin is the best material for diluting it. He gives the 
details of some of his experiments.—Then follows an article by 
Mr. C. H. Hitchcock, On the Helderberg Rocks of New Hamp¬ 
shire, which is illustrated by a map, and is to be continued.— 
The Rev. PI. C. Hovey contributes an interesting article on 
Rabies mepliiiica. The bite of the common skunk {Mephitis 
mcphitica Shaw) is often dangerous, and leads to symptoms 
somewhat analogous to those which follow the bite of a mad dog. 
Mr. Hovey has obtained particulars of forty-one cases of Rabies 
mcphitica, and of these forty were fatal.—Mr. Carey Lea 
of Philadelphia finds that when silver bromide is treated 
with pyrogallic acid, after exposure to light, the black sub¬ 
stance which remains contains bromine and is resolved by 
nitric acid into normal silver bromide (left behind as a pale 
yellow film) and silver which passes into solution. It is, there¬ 
fore, either a sub-bromide or an oxy-bromide; not an oxide. 
The existence of these compounds is evidently an argument for 
doubling the atomic weight of silver, as has recently been pro¬ 
posed on other grounds.—Mr. Meek continues his notes on the 
fossils figured in the recently-issued fifth volume of the Illinois 
state geological report.—The brief contributions from the physical 
laboratory of the Harvard College are also continued. They in¬ 
clude No. V., On a method of freezing a magnetic bar from the 
influence of the earth’s magnetism, by John Trowbridge. No. 
vi. Note on Melde’s experiment, by W. Lowery. No. vii. A 
spark adjuster for the lioltz machine, by James Minot. No. 
viii. Effect of condensers on the brush discharge from the Holtz 
machine.—Mr. E. A. Verrill continues contributions to zoology, 
giving the results of dredging at three stations on the coast of 
New England, on Cashe’s ledge, Jeffrey’s ledge, and Stellwagen 
Bank.—In the “Scientific Intelligence,” the section ^‘Chemistiy 
and Physics ” consists of notices of papers published in Europe. 
In section “ Geology and Natural History ” there is a notice of a 
communication in the Overland Monthly On mountain sculpture 
in the Sierra Nevada, and on the method of glacial erosion, by 
E. S. Carr. He holds that glaciers do not so much mould and 
shape rocks as that they “ disinter forms already conceived and 
ripe.” The grain of a rock deteimines its surface-formS^—TheriS 
is also an extract from a letter to Dr. Dana, referring to 
action in Hawaii, where Mauna Loa has been in 
since April 1873.—^An abstract is given of Prof. AW S* C^irike’S 
experiments on the amount of pressure in the ^p rf 
The mercurial gauge has been used on the sugar maple, and 
observations were made day and n%ht from Apnl I to July 
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The maximum pressure was found to be equal to sustaining a 
column of water 31 *73 ft. high. One of the most interesting 
portions of the experiments was to determine, if possible, whether 
any other force than the vital action of the roots is necessary to 
produce the sap-pressure. A black birch-tree was selected, and 
a root was severed at 10 ft. from the trunk, and to it was 
attached a mercurial gauge. This showed a maximum pressure 
equal to 85*8ft. of water, and proved that “the absorbing 
power of living birch rootlets without the aid of any of the 
numerous helps imposed upon them by ingenious philosophers, 
such as exhalation, capillarity, oscillation, &c., quite suffi¬ 
cient to account for the most essential of the curious pnenomena 
connected with the circulation of sap.” 

yo2mial of the Franklin Institute, April. —The following arc 
some of the important papers in the number ;—Report of the 
Committee of the Institute on the Westinghouse car-brake. 
This brake in its simplest form consists of a small steam-engine 
placed in the locomotive, which, taking steam from the boilei', 
works an air-pump, which compresses air into a main reservoir, 
secured beneath the car. By an ingenious arrangement of pipes 
and automatically acting valves, the air is admitted into a scries 
of brake cylinders, one under each car, the pistons of wliidh are 
connected with and act upon the ordinary brake-levers, aird thus 
apply the brakes to the wheels. The inventor has made im¬ 
portant improvements on this, by means of which the compressed 
air may be admitted almost instantaneously into the brake- 
cylinders, and the traiu brought to a standstill in an incredibly 
short space of time ; e.g, a train, going at the speed of thirty 
miles an hour up a gradient of 29'6 ft. per mile, was brought to 
a stop in 16 seconds. Scott’s legacy, premium, and medal, were 
awarded to the inventor by the Institute.—The principles of 
shop-manipulation for apprentices is continued.—On the 
mechanical calculation of earthwork (or the results of physical 
measurements in general) according to the prismoidal or other 
formulas, by C. Herschell, C.E. This paper relates mainly to 
the important uses to which the polar planimeter can be put.— 
Prof. R. H. Thurston contributes two papers which have been 
published separately : On the thermal and mechanical properties 
of air and other gas, subjected to compression or expansion j 
and On the strength, elasticity, and resilience of materials of 
mach ine constyp^ct^n ; both papers are illustrated with diagrams. 

Mmial for Aprih opens with the third 

number of the Morrisonlan l/eetures on Insanity for 1873, in which 
Dr. Skae andDn Clouston still further exemplify the classification 
of the various kinds of insanity according to the bodily disease or 
condition with which they are associated. In speaking of 
Climacteric Insanity it is contended that men between 50 and 
60 have a critical period corresponding to that passed through 
by women between 40 and 50 ; but the evidence seems tar from 
conclusive. But nothing can he more striking and terriWy in¬ 
structive than the amount of insanity of one kind or another that 
is unmistakably connected with the organs and functions of 
g^eration.—The morbid psychology of criminals by David 
. Nicokon, M.B., continues; and his observations on this unfor¬ 
tunate dass are very valuable and well worth recording— 
especially perhaps may they prove useful “ as a basis of com¬ 
parison lor kindred phenomena occurring in circumstances less 
definite and Uniform.” No one is likely to be very seriously 
injured by the common prison delusion “that their food is 
poisoned; ” but if the same painful fancy take possession, as it 
sometimes does, of individuals in the outer world, it may not he 
so readily recognised as a delusion, and the consequences may 
be very mournful.—A psychological study of the character of 
Je^an Jacques Rousseau, by J. Hawkes, M.D., suggests the idea 
of a washerwoman sounding the Atlantic with her clothes line, 
and finding it very shallow all over. 

Zdtsch ijt Oestendckischm Geseltschaft fur Mdeorolo^ie, 
April I. —In this number Dr. Mohn furnishes a number of data 
from three years’ observations of .die temperature in and near 
Christiania—at the Institute and the Observatory—and of the 
decrease of heat with height; a station named Frognersater 
havmg been chosen, rituated about five miles from 

the Observatory, and 408 metres above the sea, The air within 
the city is shown (asijtt odier localities) to be warmer than with¬ 
out. The temperature in general decreases widi the height, and 
most quickly m May; in the winlar months tlie decrease is small, 
Mdit passes, in December, Into ap inorea?e. Dr. Mohn sfirdied 
the meteorological ewa^tiw in %ee separate oa§.es 

(4) Fre^ersater warmer than Chrktimiiaj {^)'colder suid 'e^occs- 


sive; {c) change of temperature on fall of rain or snow, As re- 

f rds (a), it occurred in cold weather; the wind N.E, or 
, and light; atmospheric pressure about 7 mm. above nor- 
mal; sky most often clear, but sometimes a mist covered Chris¬ 
tiania, while Frognersiiter was in sunsliine. The author inquires 
at some length into the causes of change of temperature with 
height, and points out that the elements of greatest influence 
here are the strength of wind and the relative moisture. The 
change increa-ses with the former and decreases with the latter. 
To this is joined the action ol precipitates, in so far as this* 
accompanied by greater relative moisture, contributes to lessen¬ 
ing the decrease of temperature with the height.—Prof. Kbermayer 
follows with a review (in part) of a^new text-book of climatology 
by Dr. Lorrenz and Dr. Rotlie. From personal observation he 
disputes the authors’ assertion that the increase of cells in plants 
takes place only by night.—Among the “ Kleinere Mittheilun- 
gen,” we note some meteorological observations from the north- 
west coast of Spain. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, May 7.—“ Preliminary Experiments on 
a Magnetised Copper Wire,” by Prof. Balfour Stewart, LL.D,, 
F.R.S., and Arthur Schuster, Ph.D. 

1. The following experiments were made in the physical labo¬ 
ratory of Owens College, Manchester :— 

A copper wire was wound fifty-three times in one direction 
round the poles of a powerful electro-magnet, the length of wire 
encircling these poles l)eing aljout twelve metres. 

A Wheatstone bridge was employed to measure the resistance 
of the wire, and a very delicate Thomson’s rellecting galvano¬ 
meter, by Elliott Brothers, was likewise used. 

Experiments were made at intervals of two minutes ; and on 
each occasion the current was allowed to pass llirough the bridge 
for ten seconds, the measurement being taken by the first swing 
of the galvanometer, which lasted for about eight seconds. 
Three cells of Grove’s battery were nsetl fin* producing this 
current, but on the other hand si.x similar cells were employed 
for magnetising the electro-magnet. 

2. In the first experiments made, the induction-current due to 
the wire coiled round the magnet affected the galvanometer, but 
after Dec. 12 a solid key put into the circuit was taken out, so 
that no induction-current passed. 

The following is a specimen of the observations made i— 


i of puttiiipf on 

,I)eo. 1873. 

^Wholc dollectiDn oiisorved 
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It will be seen from this experiment that the frst efed of 
putting on the magnetism was a marked increase of resistance; 
but with this exception the resistance, when the magnetism was 
on,^ was less than the mean of the two resistances on both sides 
of It, representing the magnetism off. 

3. arrangement remained untouched, as far as we know, 
from Dec. 15, when it was finally made, until Dec. 19, when 
the ^enments were interrupted during the Christmas holidays ; 
and in au cases iht: first effict of putting on the magnetism was h 
marked increase of resistance. - 

It was s^n seen that this efiect had some tp the 

time elapsing since the last experiments *vyere inadp, For htr 
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stance, there was on Dec. 18 a marked increase of resistance 
when the magnet was first put on ; but on the afternoon of that 
day the experiments were repeated, and there was no apparent in¬ 
crease of resistance in this first effect. Next, with regard to the 
average effect; on Dec. 16, 17, and 18, this average effect of mag¬ 
netism was a decrease of resistance. 

4. The experiments were resumed on Jan. 7, the arrangement 
having remained untouched during the holidays. From this 
date until Jan. 10 inclusive, the key was taken out before begin¬ 
ning experiments in the morning; there was no peculiar first 
effect; while, on the other hand, an average effect denoting a de¬ 
crease of resistance came out very prominently. On Jan. 12 
and 13 the key was only taken out before magnetising, and on 
these occasions the first effect denoting increased resistance was 
sufficiently marked. 

Our method of procedure was varied in the above manner up 
to Jan 27 ; and it was invariably found that whenever the key 
was taken out before commencing experiments there was no 
first effect; but when it was kept in until before magnetising, 
this first effect was sufficiently marked. These experiments con¬ 
cur in proving that the first effect has some reference to the pre¬ 
vious treatment of the wire, but they do not prove that it is at 
the same time connected with the putting on of the magnetism. 
To determine this point we made a set of experiments on Jan. 
22, 26, and 27. When the current had become constant the 
key was taken out, but the magnetism was not put on; and on 
these occasions there was no first effect of the current upon itself 
in the direction of increased resistance, but rather in the oppo¬ 
site direction. It thus appears that the first effect which increases 
the resistance has not only reference to the previous treatment of 
the ivire, but depends also on the magnetism being put on. 

This result is confirmed by experiments made previous to Dec. 
12, in which the key was not taken out at all. For instance, we 
have on Dec. 9— 

First o£f. On : First effect. Second off. 

O +54 +45 

We have hitherto only spokentof the first effect obtained after 
Jah, : we now come to the average effect From Jan. 7 to Jan. 
27 indusit;^, the magnetism was always put on in the same direc¬ 
tion, and the average effect invariably denoted a decrease of 
resistance when the magnetism was on. 

5. On Jan. 2S the magnetism was reversed ; the effect during 
this day was very irregular. On Jan. 29, 30, 31, Feb. 2, the 
key was left in until before magnetisation. The first effect was 
now extremely large, but it was suspected that during these ex¬ 
periments the contact of the key was not very good. 

On Jan. 29 the average eff'ect denoted a decrease of resistance, 
but on Jan. 30, 31, Feb. 2, 4, 6, the avej'age eff'cct denoted an 
increase of resistance. 

6. l"rom Feb. 6 until Feb. ii the wires were left broken ; on 
Feb. 11 there was a very slight first effect in the direction of in¬ 
creased resistance, and a slight average effect in the direction of 
decreased resistance. On Feb. 12 a mercury interrupter was 
used instead of a metal key, both the wires being broken by it, 
and its use was continued until Feb, 18. The interrupter was 
left in over night, and the current was only broken before mag¬ 
netisation, but no first effect was observed. 

From Feb. 19 to Feb. 26 one wire only was broken by the 
fluid interrupter, nevertheless there was no first effect. 

On Feb. 12, when the fluid interrupter was first employed, 
there was a very small average effect in tlie direction of increased 
resistance ; but in all the experiments afterwards this ave^’age 
effect isms in the direction of decreased resistance. The magne¬ 
tism had been in one direction from Jan. 28, but during the 
experiment of Feb. 25 it was reversed and retained in this con¬ 
dition through the experiment of Feb. 26 without appearing to 
affect the results. 

7. From these experiments we may perhaps conclude as fol¬ 
lows :— 

In the first place there is a first effect in the direction of in¬ 
creased resistance which appears to have reference to three 
things, namely, the previous state of the wire, the solidity of the 
circuit, and its magnetisation. ’ ■ 

In the second place we have an average effect, of which the 
normal slate appears to denote a decreased resistance while 
the magnetism is on, without reference to the direction of the 
marnetism. 

In the third place, when in a solid circuit .the direction of the 
magnetism has been recently changed, there appears to be a 
tempoi'ary reversal oj the average effect, ’^^hich apph^i? at ffr.st 


as an increase of resistance. Besides the evidence herein de¬ 
tailed, we have other evidence in favour of the third conclusion ; 
for in some preliminary experiments, in which we frequently 
reversed the poles, we found an increase of resistance when the 
. magnetism was on. 

We are led to conclude, from other experiments besides these, 
that the effect of the magnetism is not merely confined to the 
part of the copper wire wound round the poles, but is propa¬ 
gated all along the wire. On Dec. 2, for instance, the current 
was passed through the wire, the galvanometer being joined as 
a secondary circuit. The main current was therefore measured. 

The deflections were as follows :— 
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This slio%vs an average strengthening of the current equal to 
about 1-200 part of the whole. Were this strengthening due 
merely to the change of resistance of that part of the wire wound 
round the poles, the effect as measured by the much more deli¬ 
cate arrangement of Wheatstone’s bridge would be much larger 
than was actually observed. 

9. Allusion was made in Article 7 to some preliminary experi¬ 
ments in which increased resistance was observed when the 
magnetism was put on alternately in different directions. Simi¬ 
lar experiments were made, givi^ig the same result with a piece 
of coke and graphite which ■were between tlie poles of the 
magnet. 

10. We have also some evidence that 0, copper wire, one end 
of which is wound round the pole of the magnet, changes its 
position in the electromotive scries. Two copper wires were 
dipped into dilute nitric acid and connected with the galvano¬ 
meter. A weak current passed through the galvanometer owing 
to a slight difference in the copper wires, one of which was also 
connected with the copper wire wound round the majgnet. 
When the magnet was on, the current as a rule changed 11^ in¬ 
tensity; but the effect was small, and the difficulty of having 
two copper wires which, •when joined together and dipped into 
nitric acid, give a current suffidently weak and constant, pre¬ 
vented us from getting any decided results. 

11. In conclusion we have to state that we regard these results 
■which •w'e have ventured to bring before the Royal Society as 
preliminary, the correctness of which will, we trust, be con¬ 
firmed by the further experiments which it is our intention to 
make. 

Mathematical Society, Thursday, May 14.—Dr. Hirst, 
president, in the chair.—The i)rc.sident having vacated the chair 
gave an account of his paper On the correlation of two planes. 
“A correlation is said to be established between two planes, 
when their points and right lines are so associated that to each 
point in one of the planes, and to each line passing through that 
point, respectively correspond, in the other plane, one line and 
one point in that line.” It was first shown that eight conditions 
are necessary and sufficient for the establishment of a correlation 
between two’planes : and in the next place it was sho-wn that the 
problem of determining a correlation between two planes which 
shall satisfy any eight given conditions is susceptible in general 
of a finite number of solutions. Systems of correlation were then 
considered : as also the origin and nature of exceptional correla¬ 
tions. Relations were next established between the charac¬ 
teristics and singularities of any system of correlations. An 
enumeration and classification of the fundamental systems 
of correlations were then made and illustrated by refex*ence 
to a table in which the systems were arranged in six groups. 
Dr. Hirst also touched upon the number and nature of exceptional 
correlations in the fundamental systems. A table ivas exhibited 
showing the number of correlations satisfying eight elementary con¬ 
ditions. If a points in one plane have given polars in the other; ^ 
right lines in the first plane have given poles in the second; 7 points 
and 5 lines in each plane have given conjugates in the other plane, 
then is termed the signat/17'e of the system of correlations 

satisfying the above conditions. We see that the systems of 
correlations corresponding to the signatures and (^a7,0 a.re 

identical. The following two theorems are generalisations, c^f the 
results arrived at;—(I.)' In a system of correlation^ 
curve of the class [aj8(7+i)S] which represents 
conjugate points A^, breaks up into the 
a point,bn each of the singular ;lines 'Wp^ch 

passtlirough the former. :Then5mltipIirily 
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livcof/^i is [(a+ i)i3{7~- 1 ) 5 ], and that ofon the representative 
of is [a(j6 +• I) (7 -1)5]. The number of singrilar lines which pass 
through AI is [ai8(7+ i) 5 ] — [(«+ i)i3(7““ l) 5 ], and the number 
of those which pass through A.^ is [0/8(7+ i) 5 ]“~[a(i 8 + i)(7—i)5]. 
(II.) In a system of correlations whose signature is (a^7o), the 
curve of the order [ai87(5+i)], which represents either of two 
conjugate lines 02, breaks up into the other, together wdth a 
line through each of the singular points associated with those 
situated on the former. The multiplicity of on the represen¬ 
tative of is [a(|8+ 1)7(5- i)], and that of % on the represen¬ 
tative of ^2 is [(a+ i)i87(5- i)]. The number of singular points 
situated on a-^ is [a$y{^ + i)] - [a{/8 +1)7(5 -1)], and the number ? 
of those situated on <7.2 is [ai87(5 + 1 )] - [(«+ x)^ 7(5 - 1 )]-—Mr. 
Spottiswoode (the chairman tem^) and Prof. Clifford spoke on 
the subject of Dr. Plirst’s communication,—Mr. Spottiswoode, 
F.R.S., next briefly stated some of the results given in his paper 
On the contact of quadrics with other surfaces. The following 
were amongst those stated;—^Through any m (or m+ i) points 
of space 3W-2 surfaces, having 2 w -• 2 (or 2 pz- i) independent 
constants in their equation, can be drawn such that a quadric may 
be described touching any of the surfaces in the m (or in out of 
the m + i) points. Thus for example :—the equation of aquartic 
scroll having a triple line is {as + hy) zx^ + {cx + dy) wy^ — 
= o; hence, through any three points of space, three 
quartic scrolls having the same double line can be drawn such 
that a quadric may be described touching any one of the scrolls 
in the three points. Again, the equation of a quartic surface 
having for its nodal line the twisted cubic p ~ xz — y*^ — o, 
q = xw — yz ~ r :x. yzo — = o, may be put in the form 

ap*^ + bq^ + cr^ 2 [fqr + grp + hpq = o, hence, through any 

four points of space, three quartics, having the same twisted 
cubic for their common nodal line, may be drawn siich that a 
quadric may be described touching any one of the quartics in 
tliree of the points. Remarks were made on the paper by the 
president and by Prof. Clifford.—A paper by Mr. J. PI. Rohrs, 
communicated by Prof. Cayley, was taken as read. Its subject 
was “The Rotation of a Plollow Sphere filled with viscous fluid 
and made to rotate about an axis through its centre under the 
action of an external impressed given periodic force. ” 

Meteorological Society, May 20.—Dr. R. J. Mann, presi¬ 
dent, in the chair.—The following papers were read^Some 
rerflarks bn the estimation of wind force, and on the relation 
between pressure and velocity, by G. O. F. Cator, in which he 
first expressed a strong opinion on the impossibility of esti¬ 
mating the force of the wind with any degree of accuracy ; 
hut thought that for any useful purpose it must be obtained 
from instmmenial observation. He then referred to the different 
notations for describing the wind, and condemned Beaufort’s 
(0-12) as eminently unsatisfactory, both on accomit of the 
means by which the numbers were arrived at, and also especially 
because of the difference of standard for the lower and higher 
numbers. He suggested that during an observation the wind 
could not practically be de-cribed as an absolute force, on account 
of its frequent variations, but as a varying force, extending over 
two or three numbers ; and then proceeded to account for the 
difference of force, as estimated, at any stations from different 
directions although the velocity as shown by Robinson’s cups 
might he the same—partly by the position of the observer not 
being identical with that of the cups, and partly from the sur¬ 
rounding objects. He then suggested a new scale, and that 
whether pressure or velocity were the basis, it should increase in 
arithmetical progression, and concluded by expressing his pre¬ 
ference for the former,—On the weather of thirteen winters, by 
R. Stiachan.—On a new deep-sea and recording thermometer, 
b}r H. Negretti and J. W. Zambra.—On a new mercurial mini¬ 
mum and maximum thermometer, hy S. G, Denton. 

Anthropological Institute, May 26.—Brof. Busk, F.R.S., 
president, in the chair,—Mr. Hyde Clarke read a paper entided 
“ Researches in Prehistoric and Protohistoric comparative philo¬ 
logy, mythology, and archeology, in connection with the origin 
of culture in America, and its propagation hy the Sumerian or 
Akkad races.” The author began with the illustrations of the 
common origin of culture in Asia,- Africa, and America in a 
chronological series of the distribution of languages in the old 
and new worlds in the Prehistoric and Protohistoric epochs. 
These included the Negritos or Pygmeans, the Cannibal races, 
the Carib-Whydah-Aino, the Honduras African, the Khond- 
"Woiof, the Agaw-Guarani, the Vasco-Kolaro-Lesghian, the 
Ugrian, the Sumerian, &c. New facts in comparative grammar 
were adduced, embracing the names of animals, of weapons, the 


series of negative terms, and the connection of philology, my¬ 
thology, and archeology, with a table of convertible equivalents 
of primary radicals. The second part of the paper was devoted 
to a special consideration in detail of the community of the 
Aymara and Quicliua of I’eru, the Maya of Yucatan, and the 
Mexican with those of Cambodia, Pegu, and Indo-China, and of 
these again with the newly-deciphered Sumerian or Akkad 
(cuneiform) and the connection with Georgian and Etruscan. 
These were combined with the monuments, arts, and archaeology 
of the respective countries. The author, referring to his identi- 
fication of the languages of the Brazil with the Agaw of the 
Nile, and the Akkads of the Caucasus, supported the view that 
culture had been introduced into South America across the 
Pacific by Easter Island, and suggested that it was from one 
original source in high Asia. 

Paris 

Academy of Sciences, May 25.-—M. Bertrand in the chair. 
—The Perpetual Secretary announced the death of M. Antoine- 
Marie-Remy Chazallon, correspondent for the section of geo¬ 
graphy and navigation.—The following papers were read 
Note on the movement of the conical pendulum, with considera¬ 
tion of the resistance of the air, by_ M. H. Resal.—M. P, 
Desains presented the continuation of his paper on solar radia¬ 
tion. The author has employed in these experiments a modifi¬ 
cation of Nobili and Melloni’s thenno-clectric apparatus.—On 
the transformation of iron into steel, by M. Boussingault. The 
author’s observations and analyses tend to show that melted 
steels of superior quality are really iron and carbon. As the 
quality improves sulphur diminishes, and they are generally free 
from phosphorus, while manganese and silicon rarely exceed 
I-1000.—Observations on the spectrum of comcLs, by P. Secchi, 
The author has observed the spectrum of Winnecke’s and 
Tempel’s comet, and also of Coggia’s. The results in the latter 
case point again to the existence of carbon in these remarkable 
bodies. In the same paper further evidence was adduced that 
the line 1,474 not belong to iron ; and the author communi¬ 
cated also an observation on the effect of atmospheric oscil¬ 
lation on the appearance of Jupiter’s first satellite just 
before passing on to the planet’s disc.—On the Vidal ebul- 
lioscope, by M. E. Malligand and Mile. E. Brossard-Vidal; 
This instrument is for the valuation of wines, and other alcoholic 
liquids.—On a new mineral species from Ihe province of Lerida, 
by M. X. Ducloux. The analysis agrees with the formula 
SbijOjj + 4CuAgC0.4.—On the conditions of the persistence of 
sensibility in the peripheral extremity of sectioned nerves, by 
MM. Arloing and L. Tripier.—On the addition of elliptic func¬ 
tions, by M. E. Catalin.—M. I’Abbe Aoust presented a paper in 
reply to the observations made by M. Serret on his paper on the 
integrals of curves which have an even polar surface.—M. Ch. 
Bontemps communicated his third note on the motion of the air 
in pipes.—On the action of sulphur urea and of carbon disulphide 
on silver urea, by M. J. Ponomareff.—Researches on germination, 
by MM. P. P. Deherain and E. Lanclrin. Experiments on grain 
have shown that no gas is so hurtful to germination as carbon 
dioxide.—On ammonia and ammonium phenate in the treatment 
of cholera and diseases produced by ferments d, propps of serpent 
bites, by Dr. Declat. 
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meteorology-present and future 

ETEOROLOGY has been happily divided by Dr. 
Balfour Stewart into two great sections, viz. 
physical meteorology and climatic meteorology,'^' The 
object of physical meteorology is to obtain a knowledge 
of the physics of the earth’s atmosphere and surface; 
whereas climatic meteorology is properly the practical 
application of this knowledge in investigating the tempe¬ 
rature, humidity, and movements of the air, together with 
the other atmospheric conditions which make up the 
climate of a place. 

Owing to the complexity of the subject, the first step in 
meteorological inquiry is to lay clown on the globe for 
each month of the year lines marking out the mean tem¬ 
perature, mean pressure, mean wind-direction, and mean 
rainfall. Roughly approximate averages arc all that arc 
required to begin with in order to mark strongly the broad 
features of the geographical distribution of these funda¬ 
mental elements, from a knowledge of which the guiding 
principles of future inquiry can alone be safely obtained. 
Thanks chiefly to the labours of Dove, Buchan, and the 
Admiralties' of Holland, the United States, and Great 
Britain, this preliminary information has been collected 
and placed in a handy diagrammatic form before the 
public ; not, it is true, with the desired fulness, since con¬ 
siderable portions of the globe are still either not at all 
or very imperfectly represented. Nevertheless, enough is 
known to form a good basis for future action. 

It is curious to note an undertone running through the 
works of nearly all writers on climate to the effect that if, 
fur any place, the mca 7 i temperature, pressure, humidity, 
acpieous precipitation, and movements of the atmosphere 
be stated, its climate is thereby known. Nothing can be 
more fallacious, the truth being that such information does 
not enable us to define the distinctive characteristics of 
any climate. To do this we must have exact observations 
of, at least, the daily range of temperature, and humidity, 
the rate of movement of the wind over the place, the drying 
qualities of the air, the degree of cloudiness of the sky, and 
the manner, whether in drizzling or in heavy showers, in 
which the rain falls. And since the climate of a place 
cannot be properly defined except by comparison with 
the climates of other places, absolute uniformity of instru¬ 
ments, and their position, and in the methods of observa¬ 
tion at different places is indispensable ; for if this be not 
attended to, their climates cannot be compared. 

Those conversant with the subject are aware how little 
has really been done towards making comparable and 
exact observations of atmospheric temperature and hu¬ 
midity, and wind, and towards laying down sound 
methods of discussing' the observations so as to deduce 
results which will define numerically the distinctive 
features of climate. For instance, even as regards such 
striking facts as the arresting of the growth of trees, 
seen at so many points round the British coasts, we are 
not yet in-a position to say whether the results be due to 
mechanical, chemical, or more purely climatic influences. 
To take a much simpler illustration, no one could venture 
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to institute, on the basis of the temperature observations 
as at present made in different parts of the British Isles, 
a comparison of the climates of Shetland and Cornwall, 
Ayrshire and Kent, &c., in respect of their most essential 
characteristic, viz. the daily range of temperature, owing 
to the want of uniformity in the methods of observation. 

In truth meteorology can as yet scarcely be said to 
have done more than collect the rough materials for 
future action, or rear the scaffolding for the future build¬ 
ing. But the time has surely come when something more 
ought to be attempted. Researches in physical meteorology 
ought now to be systematically undertaken, and climatic 
meteorology prosecuted with more rigorously uniform 
methods of observation than has yet been done. We 
shall briefly indicate a few of the more important lines of 
research to be followed under these heads. 

There is no question in meteorology calling so urgently 
for extensive, elaborate, and necessarily expensive, experi¬ 
ments and observations as that of the vapour of the atmo¬ 
sphere. Indeed, upon the right investigation and discus¬ 
sion of this element the great problem of weather changes 
depends. The vapour of the atmosphere as an absorbent 
and radiant of heat, and the relation of the pure gases of 
the atmosphere to the solar rays, ai'c questions impera¬ 
tively calling for investigation. Intimately bound up 
with the same inquiry is the temperature of the sky at 
different heights above the horizon and at diflerent hours 
of the day, and the temperature of the clouds in connec¬ 
tion with their formation and classification—all questions 
of the utmost importance, particularly in their bearing on 
the vital subject of terrestrial radiation. 

Continuous observations with reference to the heating 
and actinic rays of the sun in order to ascertain the law 
of their periodicity and their relation to the sun-spot 
period already ascertained, and photographic and spec¬ 
troscopic observations of the sun, are also clearly essential 
to the progress of meteorology, there being an intimate 
connection between sun observations on the one hand, 
and meteorology, as well as terrestrial magnetism, on the 
other. The electricity of the atmosphere also requires 
special and extensive investigation. 

There is another large and difficult field of inquiry, 
which yields in practical importance to none, viz. investi¬ 
gations by which are sought to be attained the means of 
valuing scientifically the observations made at stations of 
the second order, to which alone we can look/or carrying 
out the practical problems of the science in their bearings 
on health, agriculture, commerce, and other great national 
interests. Since the observations at these stations are not 
made by accomplished scientific men or skilled manipu¬ 
lators, it is indispensable that the instruments and 
methods of observation be of the simplest description. 
Only those refined methods of observation which are 
consistent with great simplicity ax‘e admissible for general 
adoption at ordinary stations. Thus observations of 
atmospheric temperature can be carried on at these 
stations with instruments and methods of observing 
which are strictly uniform with each other. But a 
question arises, how near do the results approxin^e 
the true mean temperature of the air at the times ob¬ 
servation? The answer to this impprto^ 
only be obtained by special physical reS^eheS under¬ 
taken for the purpose. Again, it is Iilgily |>tol>able that 
' ' ' ;; V ' ..r'i'-' '; , "V: '' ' g'■' ''' 
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the dry and wet bulb hygrometer will, ^from its great 
simplicity and on the whole very satisfactory working, 
continue to be the most suitable instrument to put into the 
hands of ordinary observers for observations of the hu¬ 
midity of the atmosphere ; and since the dew-point, elastic 
force of vapour, and humidity are not directly observed 
by this instrument, but are only deductions from the ob¬ 
servations, it is most desirable that the methods of re¬ 
ducing the observations be the best attainable. The 
tables at present in use, while tolerably good for the 
temperatures ordinarily observed in this country, are 
very inaccurate for times of great drought and heat. 
Indeed it is essential to the development of this important 
branch of meteorology that the tables for the reduction of 
the hygrometric observations be submitted to a thorough 
revision, since reductions by different methods now in 
use give in extreme cases, from observations of the 
same air, dew-points differing fully 20°*o from each other. 
Extensive experiments and observations are also re¬ 
quired in order to ascertain the conditions of a good 
position for the anemometer, to devise some means for 
comparing velocity anemometers, and to determine the 
relation of the velocity of the wind to the pressure which 
it exerts. These important practical questions, of which we 
are at present altogether ignorant, can only be adequately 
investigated at an observatory devoted to researches in 
physical meteorology. 

In order to complete the preliminary meteorological 
survey of the earth’s atmosphere and surface it is indis¬ 
pensable that measures be taken to obtain observations 
from the less frequented regions of the ocean, from 
Arctic and Antarctic regions, large portions of British 
America, South America, Africa, and Polynesia; as well 
as observations of underground temperature obtained 
by improved methods at greater depths and from a more 
extended area of the earth^s surface than have hitherto 
been made ; and observations of the temperature of 
lakes at the surface, at great depths, and at their outflow. 
Till this be done our knowledge of terrestrial physics must 
be very imperfect. The extent of the British depen¬ 
dencies, the regions into which British commerce pene¬ 
trates, and the readiness British “ exiles show to forward 
meteorological inquiries, point out that it is mainly to 
Great Britain we are to look to fill up the present blanks 
in the meteorology of the globe. 

In working out the great national question of local 
climates it is absolutely indispensable that uniformity as 
regards instruments and methods of observation be se¬ 
cured at the different stations. This many-sided problem 
admits of different methods of treatment according as 
the inquiry is directed to agriculture, commerce, public 
health, or any of those other interests or pursuits which 
are more or less influenced by weather and climate. In 
investigating local climate in these relations new lines of 
inquiry must be set on foot. The nature and importance 
of some of these inquiries may be illustrated by referring 
to two lines of research recently taken up by the Scottish 
Meteorological Society, and noticed in Nature at the time. 
It is proposed to inquire into the influence of the sea on 
climate, particularly the extension inland of this influence, 
which has so marked an effect on animal and vegetable 
life and such important bearings on the national pros¬ 
perity, by establishing strings of stations from different 


points on the coast, and extending from the sea-shore to 
about two miles inland. It is further proposed to investi¬ 
gate certain of the more important practical problems— 
such as the relation of wind-force to the barometric gradient 
-—by thickly planted storm-stations, radiating in lines in 
various directions from Edinburgh. 

If meteorology is to be built on the solid ground of 
rigorously attested facts, it is imperative that measui'es be 
taken for the prosecution of such lines of investigation as 
those now indicated. To those who have given any con¬ 
sideration to the matter it is unnecessary to add that in 
no other way can the meteorology of the British Isles be 
placed on a thoroughly sound and satisfactory footing. 

With reference to the means by which these physical 
and climatic researches in meteorology are to be carried 
on, it may be suggested whether, considering the local 
influence and knowledge which are absolutely essential 
for the successful prosecution of inquiries into local cli¬ 
mates, it would not be the best as well as most economi¬ 
cal course for the Government to avail itself of the assist¬ 
ance of the Meteorological Societies. On the other hand, 
the physical researches we have indicated, together with 
storm warnings, ocean meteorology, and some other de¬ 
partments of climatic meteorology beyond the power of 
Societies, can only be undertaken by the Government. In 
the future development of the meteorology of the British 
Isles, the co-operation of the Meteorological Societies 
with the Central Department is necessary, each having its 
own separate sphere of action, and each being to a large 
extent dependent on the other, 


RECENT FRENCH GEOLOGICAL IVORNS 

Rrincipes de Gwlogic Transformiste, Par Gustave 
Dolfuss. (Paris, Savoy, 1874.) 

Elements de Giohgic ct de PaUoniologie, Par Ch, Cont- 
jean. (Paris, Baillih'C et Fils.) 

PIESE two recent Frenchpublications connected with 
Geology wc propose to notice briefly together. In 
hi. Dolfuss’s earnest and suggestive little book another 
proof is given of the way in which the views of the 
Evolution School are permeating the minds of the rising 
generation of students in every branch of Science. If we 
may judge of the author from a perusal of his work, he 
is an enthusiastic palaeontologistj who, drinking at the 
fotmtains of Darwinism, seeing clearly enough the ten¬ 
dency of modern thought, and full of dreams about the 
great future of his favourite science, has with the eager¬ 
ness of a neophyte rushed forward to preach the creed 
which he so firmly believes. Whether or not this surmise 
be a true one, the book has much of the earnestness, 
ambition, vagueness, and inexperience of an early literary 
venture of an aspirant to fame. The real downright 
earnestness of the writer is one of the best features of the 
book. But we imagine that this quality would not have 
been impaired by a little delay in publication. The 
historical summary shows how limited is the author’s 
range of reading. He speaks, for example, of Hutton 
having attributed everything in geologyto the action of 
fire—an utter misconception and misstatement of the 
doctrines of the great philosopher. 

He very properly claims for Constant Prevost a high 
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place in the list of writers by whom modern geology has 
been mainly influenced. Indeed the great merits of that 
fai'-seeing man are not properly understood and acknow¬ 
ledged even in his own country; they are almost un¬ 
known among ourselves. At the same time it is a great 
mistake to attribute to him^ as M. Dolfuss does, the 
founding of the school whose leading principle is “ the 
present the key to the past.^' Again LyelFs Principles 
spoken of as having aj^peared in the same year (i<S27) 
with Prevost’s early speculations. But the first volume 
of the first edition of Lyelfs work was not published until 
1830. While acknowledging the value of the English 
geologists writings, M. Dolfuss passes a rather severe, 
and we think not wholly justifiable, criticism upon their 
style, going even so far as to say that it needs real courage 
to. follow the author of the “Piinciplcs of Geology” 
through his weary digressions and diffuse detail of facts. 
In short, M. Dolfuss looks at the historical development of 
geological thought through a French pair of spectacles. 
And in his account of the present condition of geology, 
the doings of his friends in France bulk as largely as 
those of all the rest of the world put together. This is a 
very innocent vanity, especially as it is coupled with 
profound respect for, though inadequate knowledge of, the 
opinions contemporaines k retranger.” But it evidently 
deprives its author’s summary of the weight which a broad 
and impartial review would have had. 

As regards M. Dolfuss’s facts, he certainly does not 
trouble us with any measure of that wearisome detail 
which he deplores in some English writers. Indeed, 
his references to the geological formations are so 
sketchy, that great portions of them might have been 
as well omitted. Greater development might have 
then been given to those whence the author can cite 
the largest body of evidence in favour of his views. 
It would have been still better, however, had he 
been aware of the researches made in other countries, 
notably in Britain, regarding the physical geography of 
former geological periods. Fle could then have filled up 
a good many blanks in his narrative, particularly as 
regards the older formations. He dwells on the artifi¬ 
ciality of the subdivisions of the geological record, the 
necessity for constantly judging of their value by reference 
to analogous cases in operation at the present time, the 
value of a species in stratigraphy and in paleontology. 
Much of what he has to say on these subjects has long 
Deen familiar to working geologists in this country, and 
they will be pleased to see these sound notions gaining 
ground abroad, and displacing the systematic “ cut and 
dry ” measuring-rod style of subdivision and classification 
which looks so pretty in the pages of D’Orbigny, but 
which has no counterpart in nature. As a curious illus¬ 
tration of the want of wide reading we may notice that 
while discussing the nature and value of species as land¬ 
marks in the geological record the author seems unaware 
of Ramsay’s important observations on “ breaks in suc¬ 
cession” among organic remains. We earnestly re¬ 
commend him not to confine his studies to such foreign 
memoirs as may chance to find themselves honoured by 
translation into the Revue des Cours Scientifiques^ 
but to seek out the original sources and learn wha,t a vast 
amount of sound geological work bearing on the subject 
he has at heart has been accomplished in recent years 


outside of France, in which French geologists have taken 
no share, and of which it is to be suspected they remain 
to a lai'ge extent in wilful and perhaps happy ignorance. 

Prof. Contjean’s “ Elements de Gdologie ” is a 
singularly excellent work; in scope it travels over a 
vast range of subjects—astronomy, physical geography, 
meteorology, mineralogy, and other branches of Sci¬ 
ence, besides the two which specially appear on the 
title-page. So far as we have examined it, the book is 
careful, exact, and full. Prof. Contjean takes his readers 
first through planetary space, and having given them 
some notion of what it is he brings them down to Mother 
Earth, and proceeds to dissect her with great cleverness. 
At the outset he states the phenomena connected with the 
position of our globe as a planet, and then leads us 
through the physical characters of the surrounding at¬ 
mosphere, the seas, and the solid crust, with its overfying 
plains, valleys, and mountains. Having in this way de¬ 
scribed the parts of the earth he proceeds to give a most 
clear and satisfactory account of the phenomena of which 
the earth is at present the theatre—those of the air, of 
water, whether solid, as snow and ice, or liquid, as rain, 
streams, and lakes ; of the solid land, such as earthquakes 
and volcanoes ; and, lastly, of the organic influences at 
work in producing changes on the earth’s surface. On 
this solid foundation of knowledge as to what our globe 
is at the present time the author in the last part of his 
book builds his narrative of what that globe has been in 
past ages. He now gives a succinct and rather meagre 
account of rocks and minerals, followed up by a much 
better disquisition on sedimentation (a word, by the way 
which we might advantageously introduce into our Eng¬ 
lish geological vocabulary). Flis paragraphs dewoted to 
geological structure—faults, joints, cleavage, d:c.—furnish 
a fresh example of how little the value of these parts of 
practical geology is understood abroad. What wc ordi¬ 
narily term stratigraphical or historical geology, that is 
the history of the various geological formations, occupies 
relatively but a small part of the book. It ought to have 
been fuller. The various formations for the sake of con¬ 
venience might have been more sharply and clearly dis¬ 
tinguished from each other in the printing. Above all in¬ 
formation should have been given regarding the nature, suc¬ 
cession, and geographical distribution of the several rocks 
or formations from which the story of the geological record 
is compiled. The palaeontological resume under each 
formation is good as far as it goes, and is well illustrated 
with good figures. Throughout the volume the illustra¬ 
tions are much above the average and have likewise the 
great redeeming feature of not being merely repetitions 
of the same old drawings which have done duty in text¬ 
books in almost every language under the sun for the last 
twenty or thirty years. 

Prof. Contjean has produced a book which is likely to 
be in the highest degree useful to his countrymen. He 
not only gives a clear and intelligible digest of what is 
known regarding the several subjects on which he treats, 
but intersperses here and there original discussions of his 
own, which are full of interest, and give us a veiy fevour- 
able impression of his powers, both as a thihkef ^hd 
writer. We would especially cite his exan^affoh of M. 
Elie de Beaumont’s theory of the etevUiffo#'mountain 
chains. Mn this xountryywh»;ti^^'tl^^f■'<^f■ that distia^^ 
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guished French savan has never had any hold, it may 
seem superfluous now-a-days to take up time in the dis¬ 
proof of it. But those who know what a power Elie de 
Beaumont has been and still is in France, how with all his 
abilities and knowledge and the excellent service which 
he has rendered by his map and other publications, he 
has for many years been a kind of dark shadow on the 
progress of the newer geology in his country, will thank 
the Professor at Poitiers for taking such pains to demo¬ 
lish the rheatt ^enta^onaL 


OUR BOOK SHELF 

Handbook of Natural Philosophy, By Dionysius Lardner, 
formerly Professor of Natural Philosophy and Astro¬ 
nomy in University College, London. Hydrostatics 
and Pneumatics.^' New Edition, edited, and the greater 
part rewritten by Benjamin Loewy, F.R.A.S. (London : 
Lockwood and Co,, 1874.) 

Dr, Lardner’S treatise on Natural Philosophy is.quite 
familiar to those who studied Science ten or fifteen years 
ago. Before Ganot and Privat-Deschanel were translated, 
Lardner was the book which everyone used. It was ori 
ginally almost a translation of Pouillet’s EH'ments de 
Physique,” but was added to from time to time, and is 
still a valuable text-book, especially the new editions of it 
edited by Prof. G. C. Foster, and (as in the present in¬ 
stance) by Mr. Benjamin Loewy. The value of the book 
is indeed shown by the fact, that although first published 
many years ago, it is still deemed worthy of new editions, 
and of being edited by well-known men. The volume 
before us has been carefully edited, augmented to nearly 
twice the bulk of the former edition, and all the most 
recent matter has been added. The treatment is essen¬ 
tially experimental and elementary; a slight knowledge 
of mathematics is needful. It is to be regretted that Mr. 
Loewy has not introduced metrical weights and measures. 
A few omissions may be noticed : the action latbrale of 
Venturi is scarcely alluded to ; the theory of the trompe 
is omitted, as are also the hydrodynamic experiments of 
Plateau and Magnus, and the account of Dr. Guthrie's 
experiments on approach caused by vibration. But the 
book has in the main been carefully edited and improved. 

Zes explorations Sous-Marines, Par Jules Girard, 

(Paris ; Libraire, F, Savy, 1874. London : Dulau and 
Co.) 

No nation surpasses the French in brilliant popular ex¬ 
positions of the various departments of Science. They 
already possess a large number of works of this kind, 
several of which have been translated into English, and the 
present work by M. Girard deserves to take its place among 
themasanextremelyinterestingandwonderfullyfullaccount 
of the numerous and valuable results which have of late 
years been obtained by deep-sea exploration. The two 
introductory chapters gives a rapid rhumb of the history 
of deep-sea exploration, with a short description of the 
interior economy of the Challenger^ and a clear and pretty 
full description of the various apparatus used in carrying 
on the explorations. ^ The subsequent part of the work 
consists of four divisions, the first of which treats of the 
characteristics of the sea-bottom looked at in its geo¬ 
graphical relations; the second treats of life in the depths 
of the sea, describing eloquently the various organisms 
which inhabit the ocean ; the third division deals with 
the waters themselves, pointing out the chemical proper¬ 
ties and the physical phenomena which take place in the 
midst of the oceani; in the last division an attempt is 
made to depict the seas of a.ncient geological epochs, and 
compare them with the discoveries which have been 
made by recent soundings. The author seems to have 
fairly mastered the literature of his subject, and has 
managed to write a book containing a vast ded of infor¬ 


mation conveyed in clear and eloquent language. The 
work is profusely illustrated with artistically executed, use¬ 
ful, and most attractive woodcuts. The work might well 
be translated into English. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opmiions expressed 
by his coi'respondents. No notice is taken of anonymous 
communications .] 

The Habits of various Insects 

[The following letter on this subject, from Fritz Muller to 
Mr. Charles Darwin, F.R.S., has been forwarded to us for 
publication by the latter.—E d.] 

I DEIAYED answering your kind letter of January I till I 
should have had an opportunity of examining once more some 
nests of leaf-cutting ants, to which you had directed my attention. 
In the meantime I received Belt’s “Nicaragua,” which I have read 
with extraordinary interest, and for which I must express to you 
my hearty thanks. 

I was much surprised to learn from Mr. Belt’s hook how 
closely the far-distant province of Chontales resembles by its 
vegetation and animal life our own of Sta. Catharina. I am 
thus enabled fully to appreciate the exactness of many of his 
statements ; he is an excellent observer, and most of his theories 
are very seducing. As to leaf-cutting ants, I have always held 
the same view which is proposed by Mr. Belt, viz. that they 
feed upon the fungus growing on the leaves, they carry into 
their nests, though I had not yet examined their stomachs. Now 
I find that the contents of the stomach are colourless, showing 
under the microscope some minute globules, probably the spores 
of the fungus. I could find no trace of vegetable tissue which 
might have been derived from the leaves they gather; and this, 

I think, confirms Mr. Belt’s hypothesis. Here, as in Nicaragua, 
the Cecropim are always inhabited by ants, but, I think, by only 
a single species. I have cut down hundreds of them and never 
missed the ants. I wonder that it had never occurred to me 
that the trees are protected by the aiits j but there can be no 
doubt that this is really the case, for young plants of Cecropim, 
not yet inhabited by ants, are often attacked by herbivorous 
insects. 

A few days ago I caught on the flower of a Vernouia a female 
moth belonging to the Glaucopidx, of which flimily there are 
here numerous species. When I seized it by the wings nearly 
the whole body became suddenly enveloped in a large cloud of 
snow-white wool, which came out of a sort of pouch on the 
ventral side of the abdomen, and consisted of very thin flexuous 
hairs 1—2 mm. long, three, four, or five of which used to proceed 
from the same point. I preserved the moth alive for some time, 
and as often as I seized her by the wings, by inilating the abdo¬ 
men, a large naked membrane became visible, and somewhat 
protruded behind the first (white) segment of the ventral face of 
the abdomen (the rest of which is black), and a little more wool 
appeared under the posterior margin of this segment. I am at 
a loss as to the meaning of this curious contrivance. There is in 
the males of the same family an interesting secondary sexual 
character ; they are able to protrude from near the end of the . 
abdomen a pair of long hollow hairy retractile filaments, whicli 
in some species exceed the whole body in length. In the beau¬ 
tiful Belenmia inaurata there is a second pair of shorter fila¬ 
ments which are wanting in all the other species I examined 
{Etmomia eagrus^ Euchromia jucunda^ Agyrtacaerutea^ Eudule 
invaria, Lcucopsumis sp., Philoros sp., &c., the names of which 
I owe t.) the kindness of Dr. A. Gerstiickcr, of Berlin). In 
some species, most distinctly in Belem nia inauratx, I perceived 
a peculiar odour when the filaments were protruded; this, I 
think, may serve to allure the females, which in all our species 
appear to be much less numerous than the males. 

I mentioned to y ou that with our stingless honey-bees wax is 
secreted on the dorsal side of the abdomen; now this is also the 
case with some of our solitary bees, for instance, Anthophora 
fulvifrons Sm., and with some species nearly allied to that genus. 
These solitary bees probably use the wax only to cement 
the materials with which they build their nests. Our species of 
Melipona and Trigona also never employ pure wax in the con¬ 
struction of their cells or of the large pots wherein they guard 
their provisions 5 they mix it with clay, resinous substances, &c., 
so that m some species wax forms hardly 10 per cent, of the ma- 
tenal. The only case, as far as X know, in which pure wax is 
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used, is in the construction of a tube, which T^'igona jaiy Sin. 
builds at the entrance of its nest. 

Among European Apidaj, Apis and Bombus are the only 
genera which wet with honey the pollen they are collecting, and 
in consequence of this habit the hairs on the outside of the tibice 
of the hind-legs have disappeared. This is also the case with 
our Meliponm, Trigonsc, and Euglosscc. Now Centris, Tetra- 
pedirc, Epicharis, and some other bees, collect pollen in the 
same way ; but notwithstanding, in some species, the hairs on the 
tibim are developed in an extraordinary degree- This seemed to 
me rather perplexing, till I lately observed several species of 
Centris and a Tetrapedia gathering sand in the large hair¬ 
brushes of the hind-tibia?, w>'hich accounts for the conservation 
and excessive development of the hairs. 

With one of our smallest Trigonce (7! mi rim n,sp.), of which 
I have two hives in my garden, I have made a long series of ob¬ 
servations on the construction of the combs, in which the young 
are raised. As in all other species the combs are horizontal and 
consist of a single layer of hexagonal cells, like those of wasps ; 
but the cells are vertical. There is always in this species (other 
species behave differently) a set of cells constructed at the same 
time in the circumference of the two or three uppermost combs. 
When the cells are ready, they are filled with food, which the 
bees vomit from their mouths, the queen lays an egg into every 
cell and these are then immediately shut. The eggs at first 
lie horizontally; but in the course of the first or second day 
they assume a perpendicular position, with the thicker end turned 
upwards, dipping but slightly into the semi-fluid food. The 
combs are never used more than once ; as soon as the young bees 
have left them (five to six weeks after the laying of the egg-) 
they are destroyed and new ones built in their place. 

Once I assisted at a curious contest, which took place between 
the queen and the worker bees in one of my hives, and w'hich 
throws some light on the intellectual faculties of these animals. 
A set of 47 cells had been filled, 8 on a nearly completed comb, 
35 on the following, and 4 around the first cell of a new comb. 
When the queen had laid eggs in all the cells of the two older 
combs she went several times round their circumference (as 
she always does in order to ascertain whether she has not for¬ 
gotten any cell), and then prepared to retreat into the lower part 
of the breeding room. But as she had overlooked the four cells 
of the new comb the workers ran impatiently from this part to 
the queen, pushing her, in an odd manner, with their beads, as 
they did also other workers they met with. In consequence the 
queen began again to go around on the two older combs, but as 
sne did not find any ceil wanting an egg she tried to descend ; 
but everywhere she was pushed back by the workers. This 
contest lasted for a rather long while, till at last the queen es¬ 
caped without having completed her work. Thus the workers 
knew how to advise the queen that something was as yet to be 
done, but they knew not how to show her 'ijherc it had to be 
done. In the same hive there appeared to be two political 
parties among the workers, dissenting about the construction of 
the combs, one destroying what the other had be^un to build; 
b It it would require a very long and tedious exposition to give 
y )u the details of the c.ise. 

Our several species of honey-bees differ as much in their 
mental dispositions as they do in external appearance and size 
(the smallest species, called Trigona lillifut by my brother, is 
only about 2‘5 mm. long). Scune rush furiously out of their 
nest, whenever an enemy approaches it, attacking and perse¬ 
cuting the offender; others are very tame, and permit close 
observation of all their work. In one large species I could even 
observe with a lens the act of their sucking a solution of sugar, 
which I had given them, and there was no doubt that at least 
these bees really suck, and do not lap, like dogs or cats, as Milne 
Edwards, Gerstlicker, and most entomologists think. 

There is one species [Trigona liomdo Sm., named for my 
brother by Mr. Frederick Smith himself) which never appears 
to collect honey or pollen from flowers, on which, at least, I 
have never seen it. It robs other species of their j^ rovisions and 
sometimes takes possession of their nests, killing or expelling the 
owners. The hives in my garden have often been invaded, and 
two of them destroyed, by these robbers, and I have seen in the 
forest several nests, formerly inhabited by other species, occupied 
by them. 

Together with my brother at Lippstadt I intended to publish 
an essay on the natural history of our stingless honey-bees, but 
it will probably cost some years to give a tolerably complete 
account of them. Fritz Muller 

Itajahy, Santa Catharina, Brazil, April 20 


Eozonii canadense 

I DESIRE permission to state, in your journal, my entire agree¬ 
ment with the explanation of the actual structure of this fossil 
given by Dr. Carpenter in the Ann. Nat. Hist, for April. 
Though it may not be necessary to corroborate, in any wmy, the 
decisions of so great an authority on Formuinifera, or to add to 
illustrations so clear and convincing, my testimony may not lie 
without its value ; since, in addidon to work in micro-geology 
extended over more than thu’ty years, and some familiarity with 
modern Foraminifei'a, I have, in the original examination of 
Eozoon, undertaken at the request of Sir William Logan, studied 
larger suites of specimens of typical Eozoon, and of materials 
supposed to resemble it, not only from Canada, but from other 
localities, than any other person. 

I have the more pleasure in bearing testimony to the ‘tubu¬ 
lated primitive chamber-wall,” because this wms not manifest in 
my original specimens, and was first made out by Dr. Carpenter 
in those submitted to him from Petite Nation after my original 
description was wTitten. I did not, however, take it for granted 
even on Dr. C.’s testimony, but satisfied myself of the organic 
nature of the structure by careful examination and comparison 
with the Chrysotile and other fibrous minerals occurring in con¬ 
nection with some of the specimens. 



Part of a Cn!c' rec us l.in clla of Kor.mu i\xnadenu% showing at a a the tutiu- 
laied structure of the proper wail of tlie caainber or uiijornuliae 
layer,” perfectly diffcreiitiatecl from the serpentine chamber-cast on 
■which it abuts, and at _«/a line of flejcure of the tubuli, corresponding 
with that often seen in dentine and otljer tubulated calcareous strnc- 
ture.s; A, origins of the ** canal sysreni” in irregular Jaciinrc of the 
intermediate skeleton ” on the exterior of the proper wall of the cham¬ 
ber, precisely as in Calcnrhin ; c, r, '* intermediate skeleton,” traversed 
by cleavage-planes, whose extension into the “ nnnnnuline layer ” proves 
it to be a part of the calcareous, not of the serpentinous, lamrila.—From 
a figure given by T)r. Carpenter from the Ann. Nat. Hist, for June. 

It is not surprising that Eozoon mets with some opponents. 
There are few naturalists who have sufficient familiarity with the 
structures of modern Foraminifera, and with those strange and 
gigantic representatives of the Protozoa found in the Primordial 
and Silurian rocks, to appreciate the importance of the structure.^; 
it presents. Still fewer have added to this experience by the 
study of the structures of the fossils of the more ancient rocks as 
they appear under the microscope, and of the conditions of mine¬ 
ralisation of such fossils. The intelligent appreciation ot the 
claims of Eozoon must, therefore, be of slow growth; and the 
controversies respecting it will be finally settled only when the 
other organisms of which traces exist in the Laurentian rocks are 
better understood, and when the Protozoa of the Cambrian and 
Silurian have been more thoroughly investigated. These deside¬ 
rata are gradually being supplie 1; and I venture to predict that 
before many years have passed, palaeontologists will be required 
to extend their belief to several other Laurentian and Pri¬ 
mordial Forammifera besides Eozoon canadense and Eozoon 
hxvajdcum, J. W. Dawson 

McGill College, Montreal, May 15 

Proportionality of Cause and Efeqt 

It does not surprise me that Mr. Haywa^ tip & d^pajr 

the attempt to make Mr, Spencer consebus of the ^ hfe 

logic. But asfromthefirst Ihave addee^fe*! Spencer s 

readers^ I must in .jus^cd; to' btif to them 
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nature of tlie controversy in order to counteract the effect of Mr, 
Spencer’s endeavours to represent it as a controversy between those 
who think that forms of thought become hereditary and those who 
do not. I’he original attack centred upon the fallacious character of 
certain would-l^e h proofs of physical laws, Mr. wSpencer has 
tried to parry the attack by maintaining that the writer misunder¬ 
stood the sense in which the phrase d priori was used. That the 
new interpretation was not the one which it was at the time in¬ 
tended to bear is rendered as clear as the English language per¬ 
mits by his speaking of one of these truths as resulting “from 
a long registry of experiences gradually organised into an irre¬ 
versible mode of thought,” and his using similar, or even 
stronger expressions of the others. Tut this is, after all, not the 
real issue. No definition of h priori would cure the fallacies in 
the proofs in question or in the subsequent attempts that he 
has made to support them. They are as illogical with the 
one definition as with the other; and the sole result of ^ Mr. 
Spencer’s change of front will be, I think, to supply the critics of 
his writings on Physics with another instance of his habit of 
changing the meanings of the terms he employs without per¬ 
ceiving that by so doing he forfeits the right to use previous 
conclu'=ions, even though legitimately obtained, and destroys all 
connection between the bases and the later parts of his system. 

As I have already said, I have been chiefly addressing myself to 
Mr. Spencer’s readers. My aim has been to show that his writings 
on Physics art marred by superficial and inconsistent views 
of the subject-matter and fallacies in reasoning thereon. I have 
been accused of being too violent in my language, and some of 
my friends have urged, like Mr. Hayward, that it would have 
been better had I used expressions which le'^s adequately con¬ 
veyed my (and their) opinion of the magnitude of the errors I 
was attacking. As I have left the department of personal abuse 
wholly to Mr. Spencer, I do not think he has much right to 
complain, even though I have not hesitated to call absurdities 
by what seemed to me descriptive and suitable titles, and I will 
conclude this by calling attention to a last effort by Mr. Spencer 
to show that there is some excuse for expressive language 
on my part, provided always it is directed to the blunder ratlier 
than to the blunderer. 

In Nature, voL ix. p. 461, Mr. Spencer asserted that the 
second law of motion was a mere corollary from the general 
postulate that cause and effect are necessarily connected together, 
and in all cases by definite quantitative relations. As every ma¬ 
thematician will at once see that there is a great difference 
between asserting that there is some definite relation between 
cause and effect and asserting that this relation is tire particular ' 
one of direct proportionality, it will be asked how he came to 
consider the one a mere deduction from the other? It will be 
seen, on examination of the passage, that lie Is misled by a 
couple of instances that he cites (and of course he might have 
cited countless others), where there is this simple relation be- 
t-ween a prominent part of the cause and a prominent part of the 
effect. The fallacy of this was pointed out by a writer who signed 
himself “ A Senior Wrangler” in the next number of Nature, 
and to this Mr. Spencer replies in the number for May 7 :— 

Nor should I care to discuss any question with my new 
anonymous assailant, who, 'when certain examples given shoao the 
‘ exact quantitatwe relations spoken of to be those of di 7 '‘cct propo?*- 
//a;;,’describes me as ‘intensely unmathematical,' because I sub- 
,sequently use the more general expression as equivalent to the 
more special—which, in the case in question^ it is.” 

Now, in the first place, the phrase “ certain examples show,” 
amounts to admitting that the argument is inductive in its 
nature, which is inconsistent, to say the least, with the pro¬ 
fessions he makes, for the proof is not only not to be an induc¬ 
tive one, but is to render it clear that no such proof of the 
matter in question could possibly exist j hut this is a trifle to 
that wliich follows it. Can anyone avoid admitting that the 
italicised 'words leave Mr. Spencer committed to at least one of 
tlie follow^ing propositions :— 

1. That these (and similar) instances establish the propo¬ 
sition that the ‘ exact quantitative relations ’ between cause and 
effect are, in all cases, those of direct proportionality. 

2. That in a proof (other than an inductive one) you may 
assume the result during the progress of the argument without 
invalidating the proof. 

The first of these is saved from, being 'pronounced contrary 
to fact by being discovered, on closer examination,, to be 
meaningiess; nothing but the most superficial notions of the 
mornings of the words cause and effect can prevent its being 
seen to be unmeaning. The second is too ocunmon a Ic^'cal 


error to need exposing. What examiner in Euclid has not 
rejected attempts at the solution of geometrical deductions for 
this fallacy? If a hoy has to prove a triangle to be equilateral, 
cruel mathematicians do not allow him to assume that it is so in 
the course of his proof. But Mr. Spencer would take a more 
lenient view of the matter, and would allow him to use “the 
more general expression {Le, triangle) as equivalent to the more 
special (/>. equilateral triangle), which, in the case in qiirsHon, 
it is.” 

The Author of the Article on Herbert Spenoer 

m THE British Quaivi'krly Review. 

Mr. Collier, in his anxiety to “transfix” me on one of the 
horns of a dilemma, has shown himself strangely blind to the fact 
that he could only do so by thrusting at me through the body of 
his leader, Mr. Spenc2r. My wound is consequently but skin 
deep ; but what of Mr. Spencer’s? 

As I have carefully avoided representing Mr. Spencer other¬ 
wise than by quoting his own "v^^ords, the charge of “ misrepre¬ 
sentation ” (an ugly word, which, I think, Mr. Collier, on recon¬ 
sideration, will regret having used) falls to the ground ,* and if, 
as Mr. Collier clearly enough shows, there be inconsistency in 
the phraseology used by Mr. Spencer at different times, the re¬ 
sponsibility rests with Mr. Spencer and not with me. 

The facts are brielly these:—Mr. Spencer first asserted the 
Second Law of Motion to be an “immediate corollary of the p)re* 
concepfionf Sic. I criticised the assertion. Mr. Spencer charac¬ 
terised my criticism as a proposal to “ exemplify uneonseioasly- 
formed preconceptions.^^ I did not care for the moment to quarrel 
with this description lest I should multiply and thus “confuse 
the issues ” between us; and so adopting the phrase under the 
safeguard (insufficient as it now appears to have been, at least for 
Mr. Collier) of the usual marks of quotation, I noted what 
appeared to me an admission, implied in Mr. Spencer’s remarks, 
and important as bearing on the real issue between us, that the 
Second Law of Motion is a consciously formed hypothesise^ 
Mr. Collier has done well in calling attention to the discrepancy 
between the first two phrases italicised. lie might also have 
noted the discrepancy between both of these and the third. Bui 
the phrases are Mr. Spencer’s ; and the only crime to which I 
can plead guilty is that of not having seen the necessity of more 
explicitly repudiating Mr. Spencer’s characterisation ol my criti¬ 
cism, and thus saved Mr. Collier from liringing charges against 
me of “ confusing issues,” &c., which I can only transfer to Mr. 
Spencer. 

And now having cleared the path of the personal qucstioiiH 
which Mr. Collier has raised, I would appeal to him to obtain 
for me and other perplexed readers of Na'I'Ure an authoritative 
statement as to what Mr. Spencer’s latest views as to the Second 
Law of Motion are. Does Mr. Spencer regard it as an ** uncon¬ 
sciously-formed preconception,” or as a “ corollary of a precon¬ 
ception,” or as a “consciously-formed hypothesis?” Each of 
these views seems to be deducible from Mr. Spencer’s language, 
but I agree with Mr. Collier that they can hardly he regarded 
as one and the same thing. 

I would also remind Mr. Collier that no answer has yet been 
given to the difficulties which in my first note I showed to attach 
to the view of the Second Law of Motion as a “ corollary of a 
particular preconception; ” and that, unless Mr. Spencer, or Mr. 
Collier on his behalf, can show that these difficulties arc imagi¬ 
nary, judgment will be recorded against them by default by all 
readers of Nature who have had patience to follow the contro¬ 
versy thus far. Robt. B. Hayward 

Harrow, June 6 

I OUGHT to thank Mr. Collier for the care with which he has 
explained his previous letter, but to assure him at the same time 
that I fully understood it before; his italics have only made 
plain what was accurately and lucidly expressed before, and have 
only served to convince me that I thoroughly understand his 
position, and that it is wholly untenable. 

I will make one more effort to show this, by pointing out one 
of the fallacies in Mr. Collier’s last letter. He says “Mr. 
Spencer alleges that this cognition of proportionality is h pjdori ; 
his opponents affirm that this cognition is (i posterior 

The “ cognition ” spoken of is not one, hut two. Mr. Spencer 
alleges that a conviction of a quantitative relation of some kind 
between cause and effect, such that the greater cause produces 
the greater effect, grows in our minds from experiences which 
are antecedent to reasoning. No one denies it. But to call this 
a cognition of proportionality is so utterly inaccurate an expres¬ 
sion as to astound me. And the consequences of the inaccuracy 
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are immediate and evident; it is believed that special cases of 
proportionality are involved in the general relation, and hence 
that Newton's Second Law is an a priori cognition. 

But the cognition which his opponents affirm is a very diffe¬ 
rent cognition, though this is an odd name to give to a mathe¬ 
matical doctrine. What his opponents affirm is that in certain 
cases forces measured in a certain way are proportional to their 
effects measured in a certain way; and by proportional they 
mean proportional and not something else. They affirm that 
experiment and observation are necessary to ascertain this pro¬ 
portionality ; and that experiment and observation, and the 
method of verification, furnish overwhelming evidence in favour’ 
of the truth ot Newton’s laws. Their best proof is the Nauti¬ 
cal Almanac, to those who can understand it and them. 

' I believe the d prwri method to be as utterly barren in the 
future as it has been in the past. When a new truth has been 
discovered it is easy to say that it is evident d priori Some day 
the laws of the actions of molecules and their relations to heat 
and electricity will be discovered by physicists ; but I imagine 
they will be physicists of the type of Rumforcl and Faraday and 
Thomson and Maxwell. Meantime it is open to any d prioji 
philosopher to anticipate the future. 

And now, as far as I am concerned, this correspondence will 
cease. Mr. Collier is polite enough to say that my letter would 
have confirmed Sir W. FTamilton in Ms conviction that the 
naiTOw discipline of mathematics produces an incapacity for 
general reasoning; and he therefore cannot be anxious to con¬ 
tinue a correspondence with one so contemptible, so stupid, and 
so ignorant as he plainly believes me to be. 

A Senior Wrangler 

I SHALL be obliged if you will permit me to correct a verbal 
error, of some importance, in my letter (Nature, vol, x. p.84). 
The words finished conception, in col. 2, line 26, shoiild be 
finished pre-conception,^^ J. Collier 

The Glacial Period 

Both Mr. Belt and Mr. Bonney, have, I think, missed the 
one point on which the question under discussion turns. The 
shell-bearing drift-gravels are well stratified, I can sp eak to those 
in the neighbourhood of Macclesfield, which run up to i, 100 ft. 
above the sea, being also very delicately current-laminated. I 
am puzzled to imagine how this structure could be obtained if 
the gravels were brought to their present position in the way Mr. 
Belt supposes ; indeed its presence seems to me fatal to his 
hypothesis. It is not the case moreover that all the shells are 
smashed and scratched. At Macclesfield most of the shells are 
broken, as one would expect to be the case if they had been 
tossed about on a shingle-beach ; but entire specimens were not 
very i*are. As for scratches, I never saw one on either the shells 
or the pebbles of these gravels; in the boulder clay, where the 
included stones are scratched, scratches are occasionally seen on 
the shells as well. A. H. Green 

Cockei'moiith, June 6 

VENUS’S FLY-TRAP {Dionesa musclpula) ^ 

HERE are two ways of studying a plant or an animal. 
One of these consists in the mere contemplation and 
description of its external aspects and behaviour. Persons 
who occupy themselves with this sort of study are com¬ 
monly called naturalists ; for it is by them that by far 
the greater proportion of the facts we possess relating to 
natural objects has been gained. 

But there is another and a much better sense in which 
a man may be said to be a naturalist The true natu¬ 
ralist does not content himself with standing at one side 
and watching the proceedings of nature as a mere spec¬ 
tator. Animated by that insatiable scientific curiosity 
from which some shrink, in the fear lest it should carry 
them too far, while the greater part are indifferent, 
he occupies his whole life in seeking to lift the veil 
from all that is hidden in nature and in discovering 
and exposing the springs of every secret process. 
His restless spirit cannot content itself with contem¬ 
plation of the mere external aspects of living beings nor 
even with the most minute and searching study of the 
forms and structure of organic life. For even if he begin 

*^Lectiire by Dr. Burdon Sanderson, F.R.S., at tbe Royal Institution, Fri- ^ 
day evening, June 5, 1S74. 
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as a botanist or zoographist, a mere describer of plants 
or animals, he is forced by the perception of that general 
adaptation of means to ends and ends to means which he 
sees everywhere, to become first an anatomist then a 
physiologist. The study of these external aspects leads 
him, if possessed of that curiosity which is his charac¬ 
teristic attribute, to study their minute structure, and 
this, the further he goes into it, stirs up in him the 
desire to penetrate further into the mysteries of their 
being. For the delight and interest with which the forms, 
colours, and structure of animals and plants hll us is. de¬ 
rived from the conscious or unconscious perception by 
our minds of their adaptation—^Six fitness for the place 
they are intended to occupy. I would go further even than 
this, and maintain that our artistic perception of beauty in 
nature is, I believe, in great measure derived from the 
same source. 

But to understand nature in the sense of the naturalist 
we must know not only those aspects whicli she is willing 
to present to us but those she is determined to hide. For 
this end, when we cannot get at what we want by per¬ 
suasion, we are often obliged to use compulsion. 

It is constantly happening to the naturali'st, that he has 
a process, a contrivance before him, a series of pheno¬ 
mena the connection or evolution of which he cannot 
understand. FIc stands at one side and watches and 
learns but little, for nature refuses to tell ^vhy she does this, 
or hoia that. Under these circumstances, which recur, not 
once in a way, but daily and hourly in the study of plant 
and animal life, what is he to do ? Is it his duty to sit 
down respectfully and wait, in the hope that what is now 
difficult and obscure may, by the light thrown upon it 
from right or left, become more or less clear and intelli¬ 
gible? No. This is not the spirit of the naturalist. If 
nature conceals the truth, we frankly deny her right to 
do so, and wrest it from her by force. * If circumstances 
are unfavourable, we alter them to suit our ends. If, as 
repeatedly happens, a number of antecedents are seen to 
lead to one event, if a number of apparent causes conspire 
to one result, we proceed in our investigation by taking 
away first one, then others of these antecedents, until by 
a succession of trials (or as they are commonly called 
experiments) wc find the true one, viz. that of which the 
removal or modification abolishes or alters the event. It 
is thus, and thus alone, that wc compel nature to tell 

that wherein her great strength lies.” 

It is my purpose in this lecture to illustrate to you if I 
can, by an example, that the systematic application of 
the method of experiment is the only method by 
which it is possible to become so acquainted with the 
forces of nature as eventually to be able to convert them to 
useful purposes (and this is one, though by no means the 
highest, end of natural knowledge). More particularly is 
it true of that branch of natural knowledge which par ex¬ 
cellence we call physiology, that it is by experiment alone 
that progress has been or can be made 5 the whole 
subject being in its present state but a system of experi¬ 
mental results. 

A while ago I applied the term forcible to this method 
because it is the plan by which, as Bacon said, we torture 
nature. But let us remember that this is a mere figure 
of speech. In disciplining nature to our ends, in forcing 
her to give up her secrets, we use no violence, but utrtiost 
gentleness. Plant or animal, to be made to tell its story, 
must be delicately handled, so delicately that, by asso¬ 
ciation, the very care which the naturalist, for scientific 
ends, bestows on animals and plants, unavoidably en* 
genders a love for them. However right and necessary it 
may be that we should to-night destroy and mangle these 
beautiful leaves for our own pleasure and instniQdc^n, let 
us not do so recklessly, for the life and beauty we destrojr 
we cannot with all our science bring back hr imitate. 

The name Dionma muscipnla wa^ th the plant 

when it was first imported frpffi beloilgs to 

the family Droserace^.'a: ^ ', • 
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wliicli the family characteristics arc so well marked that 
ia no individual member of it can the signs of original 
relationship be mistaken. 

In speaking of original relationship, I refer rather to 
that of descent or ancestry than to community of parent¬ 
age. Thus in this order we have distinct evidence that in 
the Drosophyllums, Droseras, Dionaeas, which constitute 
the family, the peculiarities which they have in common 
and by which they are distinguished from other plants 
are not possessed by them in equal development and 
completeness, so that here as elsewhere the more developed 
forms stand to the less perfect ones rather in the relation 
of descendants than in that of cousins. 

In the Droseracem the most striking peculiarity is one 
which is entirely functional or even teleological. It consists 
in this, that each member of it possesses in one way or other 
adaptedness to one and the same end. This end is the 
catching of insects, and not only catching them but digest¬ 
ing them, using them as food in short, just as animals do. 
These animal endowments, which have for some years 
engaged the attention of our great naturalist, ai-e pos¬ 
sessed (as we hope he will some day show us) by each 
individual species in a degree which, in the main, corre¬ 
sponds to the general development of the plant; so that 
each advance from less to more perfect form and struc¬ 
ture is accompanied by an improvement in its adapted¬ 
ness to the function of preying upon insects. 

Dcscripiion of the Plant ,—Of root and flowers I need 
say little or nothing. It is the leaf to which I have to 
ask your attention. It is of very peculiar form. The 
blade of the leaf consists of two nearly semicircular halves 
or lobes, which are united together along their straight 
borders by a strong mid-rib. On to this the two lobes 
are set in planes which are nearly at right angles to each 
other. The curved outer edge of each lobe is strength¬ 
ened by a thickened border or hem. From the hem 
spring some twenty spikes on either side, which arc 
dircctecl upwards and inwards. The under surface is 
bright green, smooth and glistening, and is marked with* 
parallel streaks. The upper surface is pink or red, and is 
beset with little red projections, which are called glands. 

In addition to these glands there are on the upper sur¬ 
face of each lobe of the leaf three spines, which are of 
extreme delicacy and are always arranged as if at the 
angles of a triangle, about the middle of the lobe. The 
petiole or leaf-stalk is of the shape of the handle of a 
tea-spoon, the only difference being that its upper surface 
is channelled along the middle instead of being flat. At 
its end it is united to the leaf by a jointed isthmus, of 
about a line in length and breadth. 

The mechanism by which the leaf catches insects is 
strikingly like that of a rat trap. When it is open the I 
lobes are, as I have said, at right angles to each other. 
When an insect comes into contact with either, at once 
they approach each other, but this does not occur with 
the suddenness and completeness that it occurs in the 
rat trap. The lobes begin to close sharply enough, but 
do not come quite together, remaining for some time 
cnif OMvert. When the leaf is in this state of half closure, 
it is easy to see what is the significance of the two sets of 
prongs already mentioned. You see that they are set on 
alternately along the opposite edges of the lobes, so 
that just like the teeth of the rat trap they fit into 
each other. It is not difficult to see why this is, Le. why 
the spikes are arranged alternately. The leaf, being a 
trap, is made like a trap. But I should not have been 
able to tell you why the leaf does not at once close on its 
prey had not Mr. Darwin told me. After having par¬ 
tially closed, as^ I have said, one of two things may 
happen. The insect, having been caught, at once 
begins to think of escaping, and makes efforts to do 
so, which may^ or may not be successful. If it is 
small, it easily finds its way out through this 
wonderful grating formed by the crossing of the teeth; and 


in this case the leaf soon recovers^ expands n^ain, and is 
ready for the capture of another victiin. Jfit is large 
all its efforts to regain its liberty arc futile. Repelled by 
its prison bars, it is driven back upon the sensitive hairs, 
which stick into the interior of its cell, and again irritates 
them. By doing so, it occasions a second and more 
vigorous contraction of the lobes. The result is that the 
creature is not only captured, but crushed; not only 
swallowed, but, as I have already said, digested. 

In all this we see a wonderful completeness of adapta¬ 
tion for a purpose; but I fancy that the purpose itself 
would be considered unworthy or even immoral by 
some persons. Just as in the “^gentle craft” the 
small fry arc rejected and thrown back again into the 
water to enjoy a little more life and to be better prepared 
for their future destiny, so the plant, not quite for the same 
reason, acts in a similar manner. The angler rejects the 
small fish with a view to their future and his own, for be 
wants them to grow larger that he may have the better 
sport out of them afterwards ; but the plant lets the little 
insects go, because it would cost too mucli to keep them ; 
and this leads me to the description of what happens to 
the leaf and to the poor fly when it is big enough for the 
leaf to find it worth while capturing, ic. when it is too big 
to slip through the bars. 

Digestion of Dioncea .—Even after slight irritation, such 
as that which is produced when a fly merely touches one 
of the sensitive hairs, or when they arc touched with 
a dry camel-hair pencil, the leaf remains closed for some 
time, usually more than twenty-four hoiirs.^ But if a fly 
is caught, or any other nutritious substance is introduced, 
the case is different. For a w'eek or more the leaf re¬ 
mains closed on its prey, the two lobes being at first 
pressed flat against each other. The two lobes indeed 
close round the fly so completely that its body gives rise 
to two projections of the (outer) surface of each lobe, 
which correspond to it in form. Tlic result of this is that 
the secreting glands on the part of llie leaf against which 
the body of the fly presses arc irritated, and l>cgin to 
pour out a quantity of secretion, (Jradually this effect 
extends to the rest of the leaf, and conscciucnlly its cavity 
becomes gradually extended. 

The meaning of this bulging is that the fly is becoming 
digested. The liquid juice which the glands pour out 
has the property of so acting on the tissue of the lly's 
body that they at first become diffluent and then are 
absorbed. 

When we call this process digestion ” we have a defi¬ 
nite meaning. We mean that it is of the same nature as 
that by which we ourselves, and the higher animals in 
general, convert the food they have swallowed into a form 
and condition suitable to be absorbed, and thus available 
for the maintenance of bodily life. 

The nature of animal digestion is best explained by 
examples. ^ If I take some starch, which is not soluble, 
and put it into my mouth, and keep it there for a certain 
lime, it has become first soluble, and finally transformed 
into a substance quite different in properties. I fwc ex¬ 
amine into this process we find that the change of starch 
into sugar takes place, because there exists in saliva a 
ferment called ptyaline. We know that it is the ptyaline 
which does the work, because if we separate this sub¬ 
stance in a solid state, then dissolve it in water in which 
starch is diffused, the starch is converted into sugar. 
We call it _a ferment, for two reasons—first, because, 
like leaven, it acts in small quantity, a mere trace being 
sufficient; and secondly, because it does not itself take 
part in the transformation. This is one example, and a 
very simple one; but it is not with this that we compare the 
digestion of Dion<ea, but with that which in man and animals 
we call digestion proper, the process by whch the nitro¬ 
genous constituents of food are rendered fit for absorption. 
This takes place, not in the mouth, but in the stomach. 
It also is a fermentation, z.e. a chemical change effected 
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by the agency of a leaven or ferment which is contained 
in the stomach-juice, and can be, like the ferment of saliva, 
easily separated and prepared. As so separated, it is 
called pepsin (the medicine called by that name is 
supposed to contain some of it, and indeed often does). 
Consequently, having the ferment, we can easily imitate 
digestion out of the body. For this experiment there are 
three things necessary—first, that our licjuid should con¬ 
tain pepsin ; secondly, that it should be slightly acid; and 
thirdly, that it shoukl be kept at the temperature of incu¬ 
bation, i.e. about 97° F. We select for the experiment a 
substance which, although nutritious and containing nitro¬ 
gen, is not easily digested—such, for example, as boiled 
white of egg. In water containing a small percentage of 
hydrochloric acid and a trace 'of pepsin, it is gradually 
dissolved; but chemical examination of the liquid shows us 
that it has not been destroyed, but merely transformed 
into a new substance, called peptone, which is afterwards 
absorbed, i.e. taken into the circulating blood. 

Between this process and the digestion of the Dionaea 
leaf, the resemblance, as Mr. Darwin has found by a most 
elaborate comparative investigation, is complete. It 
digests exactly the same substances in exactly the same 
way, i.e. it digests the albuminous constituents of the 
bodies of animals just as we digest them. In both in¬ 
stances it is essential that the body to be digested should 
be steeped in a liquid, which in Dionaea is secreted by 
the red glands on the upper surface of the leaf; in the 
other case, by the glands of the mucous membrane. In 
both the act of secretion is excited by the presence of the 
substance to be digested. In the leaf, just as in the 
stomach, the secretion is not poured out unless there is 
something nutritious contained in it for it to act upon, 
and finally in both cases the secretion is acid. As regards 
the stomach, we know what the acid is : it is hydro¬ 
chloric acid. As regards the leaf, we do not know precisely 
as yet, but hir. Darwin has been able to arrive at very 
probable conclusions, the setting forth of which we look 
forward to in his expected work on the Droseracece. 

{To he continued.) 


REPORT OF PROF PARSER’S HUNTERIAN 
LECTURES ^^ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SHULL^^^ 

IV. 

I N the Teleostci the jaws attain their maximum amount 
of mobility, and the articulation of the lower jaw is, 
consequently, brought to the farthest possible distance from 
the skull, by the disjointing of the mandibular arch from 
its original attachment. This arch consists of two carti¬ 
laginous bars (see Fig. ii, Pl.Pt and Mck) coixespond- 
ing to the upper and lower jaws of the shark or i*ay, but 
containing certain important ossifications. The apex of 
the arch, corresponding to the spiracular cartilage of the 
ray, is formed by the meta-pterygoid (Fig. 7, M.Pt), 
below which, and separated from it by a broad synchon¬ 
drosis, is the quadrate (Qu) bearing a rounded aiticular 
surface for the mandible. In the pterygo-palatine carti¬ 
lage are three ossifications—the palatine (PI), pterygoid 
(hidden in the figure by the maxilla and jugal), and meso- 
pteiygoid (Ms.Pt). The proximal portion of the origi¬ 
nally cartilaginous lower jaw is ossified by the articular 
(Art), while its distal portion remains as the comparatively 
slender MeckeFs cartilage, running on the inner side of 
the dentary, almost to the symphysis. 

As in the Eiamobranchs, the proximal part of the hyoid 
arch forms the suspensory apparatus for the jaws, but 
unlike the corresponding cartilage in those fish, contains 
two ossifications, the large and massive hyc-mandibular 
(H.M), articulating with a.cartilaginous surface afforded to 
it by the sphenotic andpterotic (see Fig. 9), and the sym- 

* Continued from p. 10. 


plectic (Sy) below, which, fitting into a groove in the 
quadi'ate, firmly binds together the hyoid and man¬ 
dibular arches. The free portion of the hyoid arti¬ 
culates with the cartilaginous space between the 
liyo-mandibular and symplectic, through the intermedi¬ 
ation of a small bone (shown in Fig. 7 by dotted lines, 
being hidden by the pre-opercular), called by Cuvier the 
stylo-hyal, but better named inter-hyal, as it is not the 
homologue of the mammalian styloid process. The hyoid 
cornu is segmented as in the ray, except for the fact 
that there is a median basal piece, usually called, from 
the circumstance of its giving support to the tongue, 
glosso-hyal (G.Hy). All these segments are ossified and 
separated from one another by tracts of cartilage. 

The branchial arches are much smaller in proportion 
to the mandibular and hyoid than in the shark and ray ; 
they also lie almost entirely within the latter, instead of 
in a regular series behind it. Each of the first four bars 
is divided into pharyngo-, epi-, cerato-, hypo-, and basi- 
branchial; and each segment, with the exception of the 
last pharyngo-branchial, is ossified. The fifth arch (in¬ 
ferior pharyngeal bone) is much smaller than its predeces¬ 
sors, and consists simply of a tooth-bearing cerato-bran- 
chial. The pharyngo-branchials (superior pharyngeal 
bones) are not dentigerous. 

The development of the salmon was described at far 
greater length than that of the shark or ray, the meta¬ 
morphoses gone through being much more complex, and 
exhibiting in a most instructive manner the endless modi¬ 
fications which the facial arches may undergo in their 
modes of segmentation and coalescence. 

Besides the adult, seven arbitrary stages of the skull 
were described ; in the first three of which the embryo 
was still unhatched, and lying as a flat tape-like band 
about f of an inch long coiled round the yelk-sac ; in the 
fourth the^ head lyas just emerging from the chorion ; th e 
fifth consisted of salmon fry at the second week after 
hatching ; those of the sixth stage were at the sixth week; 
and those of the seventh young salmon of the first summer, 
varying in length from i4 to 2^ inches, and having in all 
essential respects the cranial characters of the adult. The 
earliest stages are remarkable for their want of symmetry, 
the head being so twisted that only one eye is visible in 
an upper view. 

The head of an embryo at the first of these stages is 
shown in Fig. 10; it resembles very closely the earliest con. 
ditions in the shark and ray (Figs. 3 and 6, vol. ix. p. 467), 
having, like them, prominent sense-capsules, a widcly- 
open mouth, and simple, unsegmented facial arches, 
which latter, however, present veiy important differences 
to the homologous structures in the lower types. The 
trabeculae (Tr) are seen in the roof of the mouth, where 
they lie, enclosing the pituitary body (Pty) like a pair of 
forceps, in the same plane as the investing mass and 
notochord, and not at right angles to them like the post¬ 
oral arches. Curving under the eye is a bar of somewhat 
thickened indifferent tissue (Pl.Pt) representing the 
pterygo-palatine arcade, but, even in this extremely early 
stage, so entirely distinct from the mandibular arch 
proper (Mn) as to have the appearance of a true, separate 
face-bar. It long remains, however, in a rudimentary 
state as regards histological development, not being con¬ 
verted into true hyaline cartilage until the fourth stage, 
when it unites with the main part of the mandibular arch. 

In the second stage, a most noticeable change has 
taken place with regard to the hyoid. A lozenge-shaped 
basal piece, the glosso-hyal, has appeared between the 
bars of opposite sides, and the whole arch has split 
lengthwise from top to bottom, becoming divided, into an 
anterior and posterior division, the former of #hich 
comes the fixed hyo-mandibular and symplectic, the letter 
the free epi-and cerato-hyals. 

In the third stage, this process has t the 

two divisions'of thd hyoid! IpyO'Irpih, , 
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one another below, and have grafted themselves above to 
the auditory capsule, thus approximating very closely to 
the state of things found in the ray, where, as in this 
early stage of the salmon, the two parts of the hyoid are 
nearly equal in size. The pterygo-palatine^ has not^ yet 
united to the mandibular arch, although it has joined 
anteriorly rvith a “conjugational process”^ sent^ out from 
the now flattened trabecula. Meckel’s cartilage is entiiely 
separated from the quadrate. 

The chief point to be noted in the fourth stage is 
the assumption of an undoubted Teleostean character, 
by the slipping down of the posterior bar of the 



Fig. 10.—Head of Embryo Salmoi, about Inch long (X 10 diam.). 

H, heart 

hyoid, which is now attached, not to the upper angle of 
the anterior bar, but to about its middle, a small nodule 
of cartilage, the inter-hyal, appearing between the two. 
This important change has advanced still farther in the 
tifth stage (Fig. ii), in which also the palato-pterygoid 
has united with the quadrate, and the membranous roof 
of the brain-casc, beginning to chondrify, lias formed the 
anterior part of the tegmen cranii (T.Cr), and sent back 
a supra-orbital bar (S.Or) to meet the ear capsule, leaving, 
however, a large membranous space or fontanelle (Fo) in 
the roof of the cranium. The trabeculae, although flattened 
out and united in front, are completely separated behind, 
both from one another and from the investing mass, which 





Fig. IT.7-Skull of Young Suhnon, the second week after hatching, (x 12 
diam.) Fo, lontanelle ; I.Hy, interdiyal. 

is merely overlapped by their slender inturned posterior 
ends (pharyngo-trabeculars). The jaws are constituted 
exclusively by the palato-pteiygoid and Meckelian car¬ 
tilages, and in many other points the skull now bears a 
very close resemblance to that of the shark or ray, and 
still more to that of certain recent Ganoids, such as Poly- 
pterus. 

The sixth stage shows ossification to have set in at 
several points, and exhibits in an interesting manner the 
formation of the inter-orbital septum. The cartilage 
between the nasal sacs (mesethmoid) has sent backwards 
a triangular plate towards the orhito-sphenoidal region, 


another plate has risen up from the middle line of the 
skull-floor or coalesced trabecuke ; and by the subsequent 
union of these two elements the partition so characteristic 
of bony fishes, as well as of reptiles and birds, is pro¬ 
duced. It is the fissure left by the incomplete union of 
these elements which is shown at c.t.f in Fig 8 (p. lo). 
In the seventh stage all the ossifications have appeared, 
and the skull is fast taking on adult characters. 

V. Skidl of the Axolotl (Siredon pisciforme). The 
group of tailed Amphibia or Saurobratrachia is one of the 
most interesting in a craniological point of view, pre¬ 
senting, as it does, so great a variety of types, that while 
the highest, such as the salamander, approach nearly to 
the frogs and toads, ihe^ lowest, such as Proteus and 
Menobranchus, have a cfiondro-cranimn actually lower 
than that of the lamprey. As a rule, indeed, the skulls 
of those Saurobratrachia which, like the Axolotl and the 
two genera mentioned above, retain their gills throughout 
life, have, when once the investing bones arc removed, 
a simpler and more embryonic structure than that of any 
other adult animal. 

The two chief roofing-bones of the hrain-case—the 
parietalsand frontals—are far more normal in their 
relative size than in the salmon, the parietals uniting 
in the mid-line, and sending off an unusually long anterior 
process to the ethmoidal region. The nasals are sepa- 



B'ig. I?. "“Skull ofiKMrly ;uluU Axolotl. (;< w ili.ini,) A.N, anlorl >r i lU'cn: 
s?.s.l. .stapedio-.suspeuiiorial li^faiiuuu ; lis 1, hyo-sunpeustinal 
mh.l, maticlibUo-hyoid St, sDpirs ; (», i;irdlc"b;.)ue; Sii, 

squamosal. 

rated from one another by the long ascending processes 
of the pre-maxilla: the supra-ethmoid of the salmon is 
absent, but the lateral ethmoid is represented by a mem¬ 
brane-bone (Fig. 12, L.Eth) evidently corresponding with the 
pre-frontal of reptiles, which overlies the cartilage behind 
the nasal sac and extends backwards to meet the anterior 
process of the parietal. The maxilla is considerably 
smaller than the pre-maxilla, and is free behind, there 
being no jugal or quadrato-jugal to unite it with the 
quadrate. On the under-surface of the skull is the large 
oblong para-sphenoid, and in front of it, bounding the 
inner side^ of the posterior nares, the well-developed 
tooth-hearing vomers, which together represent the single 
bone of that name in the salmon. All the opercular bones 
of the fish arc absent, except the pre-opcrcular, now, as in 
all the high vertebrata, known as the squamosal (Sq), a 
flat ossification clamping the suspensory apparatus of the 
jaw, and extending upwards and backwards to the auditory 
region. 

In the mandible three membrane-bones arc developed, 
the two first of which bear teeth j the dentary has the 
same relations as in th6 salmon, the splenial lies as a 
flat splint on the inner side of each ramus, and the angular 
is also chiefly visible within, a small portion of it only 
(Ang) being seen externally. 

The remaining bones will be described with the chondro- 
cranium, of which they are ossifications. 

{To be continued^] 
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ON SPECTRUM PHOTOGRAPHY* * * § 

^HOSE of you wlio know best how the wSocicty of Arts 
always places itself in the forefront of any movement 
which is likely to benefit mankind by the application of the 
various sciences to the practical affairs of life, may recollect 
that, as nearly as may be thirty years ago, the dawn of a 
new science was brought before an audience in this room. If I 
look, no longer to the Journal, but to the ‘‘ Transactions,” of the 
Society of Arts, Manufactures, and Commerce, as far back as 
the year 1843, f I find a paper there by the late Mr. Claudet, who 
then gave an account of the progi'ess which had been made up to 
that time in an art and a science which is now pefectly familiar 
to all of you; I refer to photography. It is exceedingly 
curious that his lecture on the origin of this science, and my 
present lecture on the application ot photography to spectrum 
analysis are complementary to each other, so much so that one 
may almost say that Mr. Claudet’s lecture, admirable though it 
was, was incomplete, because he did not show in it, as of course 
he could not, how certain matters which he referred to in that 
lecture have been dealt with in the light of modern science. 

If you carry yourselves back to the year 1839, some four years 
before the lecture to which I refer was delivered, you will recol¬ 
lect Mr. Niepce had at that time brought photography to a more 
practical realisation than it had been by any of his predecessors. 
He had then for some years allied himself with IDaguerre, and 
the daguerrotype was already in existence. The action of iodine 
on silver, first discovered. by Fox Talbot, had been fixed by the 
vapour of mercury, i Now, in the daguerrotype we had not the 
action of light in its ordinary sense; and men’s minds were 
very much exercised as to what could be the real cause 
of the effects which were then being revealed. Mr. Claudet, 
in his lecture, points this out in a most admirable way, 
and I will summarise, if you will allow me, some of the principal 
points to which he alludes. You had a beam of light falling on 
a plate. On this plate was a certain chemical compound. What 
part of the sunlight, or was it sunlight at all, which so acted upon 
this compound, that you got an image more or less permanent ? 
What more natural than that this question should be investigated 
by means of various tinted glasses ? The solar beam which the 
experimenters then used they made to pass through glass, now of 
one colour, and now of another. I can show you, by means of 
this electric lamp, nearly what they did. Imagine the lamp to 
be the sun ; in the path of the beam differently coloured glasses 
are placed. We have now the action of a red glass ; we now 
change the red glass for another one, and now we have the 
action of a green glass. There was an immense deal of differ¬ 
ence of opinion concerning the action of light as investigated in 
this way. In fact, I shall have shortly to show that Mr. Claudet 
and a very distinguished French physicist, M, Becquerel, were 
considerably at variance with regard to one particular point 
which came out from this kind of investigation. But we had not 


long to wait. Sir J. Herschel, in the year 1839, pointed out that 
it was not a question of investigating these new qualities of light 
at all by means of coloured glasses ; they should be investi¬ 
gated by means of the spectrum. In three papers, com¬ 
municated to the Royal Society in the years 1839, 1840, and 
1842, he sho wed that the only philosophic way of investigating this 
problem was really by obtaining a pure spectrum, such a one as 
I now throw upon the screen. You see that we have, at once, 
in different parts of this spectrum, exactly what we get at different 
times when we deal with red glass, yellow glass, orange glass, 
green glass, blue glass, and so on. And having such a spectrum 
as this to deal with, and supposing such a spectrum thrown on to 
the photographic plate, it is quite clear to all of you that if there 
were something magical or unknown in the red rays which gave 
us this new action on the molecules of the particular chemical 
compound employed, or whether this magic really resided in the 
blue rays, that we should at once have this pointed out to us in 
the most unmistakeable manner, by action in the part of the 
plate on which the red rays fell, or in the part of the plate on 
which the blue rays fell. 

Now, although Sir John Herschel was the first, in this country, 
to point out the extreme importance of this point of view, he 
was by no means the only one. Then, as now, there were dis¬ 
tinguished Americans who were well to the front, and among 
them was Dr. Draper, the father of another Dr. Draper whom I 
shall have to speak of by and by. Those of you who are 
familiar with the enormous step in advance which was taken in 
spectroscopic investigations by Wollaston, who substituted a slit 
for a round hole, will perhaps be somewhat surprised to find that 
the first obscrv<ations were conducted by throwing a converging 
beam of sunlight, giving an achromatic image of the sun, on the 
plate, through a prism. This method of procedure of course 
did not go so far as a better one might have gone, but it went a 
considerable way. Sir J. Herschel, from his observations made 
in this manner, stated that he had found a new kind of light—a 
new prismatic colour, lavender grey,” altogether beyond the 
blue end of the spectrum, such as you have seen it on the screen 
—altogether beyond the blue end of the spectrum, not the red 
end. Prof. Draper, on his part, also came in the main to the 
same conclusion, stating that he had discovered a ‘‘latent 
light.” 

When we have come from the year 1839 to the years 1842 
and 1843, we find a great advance—an advance, just the .same 
as far as photography goes, as Wollaston’s advance on Newton 
was with regard to spectroscopic observation. Both Becquerel 
and Draper introduced, instead of this achromatic image of the 
sun, the simple arrangement of throwing sunlight through a 
slit and a proper combination of lenses on to a plate. The 
result was that on June 13, 1842, Becquerel did what 
I may venture to call a stupendous feat.* He did what 
has never been clone since, so far as I know. He photographed 
the whole solar spectrum wi h nearly all the lines registered by 


Fjg. I. —Reduced copy of Recquerel’s pliotograph of the complete solar spectrum taken in 1842. 



the hand and eye of Fraunhofer. I do not mean merely the blue 
end of ihe spectrum, as you may imagine, but the complete spec¬ 
trum, from the “ latent light ”—ihe ultra-violet rays of Draper—to 
the extreme red end. Draper also did something like the same thing, 
but not quite the same thing, in what he calls a “ lithonographic 
representation ” of the solar spectrum. lie gives certain lines in 
the extreme visible blue part of the spectrum, § certain other 
lines, which none but Becquerel had ever seen before (Draper’s 
work being done nearly a year later), and in the extreme red— 
beyond the visible red of the spectrum—he gives other lines which 
even Becquerelhad not photographed. This ofcourse was suchatre- 
mendous revelation to both these men that as you can imagine a con¬ 
siderable discussion arose. Becquerel found,Vom an absolute com¬ 
parison between the Fraunhofer lines which he had photographed 

* A Cantor Lecture delivered at the Society of Arts, Nov. 24,1S73, by 
J. Norman Lockyer, F.R S. 

t Vol. Iv. p. 8g. 

J Fox Talbot, Pkilosoj>hicdl Magazine, vol xxii. p, 97. 

§ Philosophical Magazine, vol, xxii. p. 360,1843* For his eatKest work 
see Journal of the Franklin Institute for the year 1837. 


and the Fraunhofer lines which Fraunhofer himself had registered, 
evidence in favour of the fact that this new chemical agent which 
was astonishing the world, whatever it was, was not something 
absolutely and completely, independent ot the visible rays. 
Draper, on the other hand, in his “ tithonographic representa¬ 
tion,” had, for some photographic reason or other, not succeeded 
in registering the lines in the yello //, orange, and green part of 
the spectrum, although he had fixed the lines in the blue, in the 
extreme violet, and in the extreme red ; and he considered him¬ 
self justified by his experiments in coming to exactly the opposite 
conclusion to that at which Becquerel had arrived, namely, that 
the light, whatever kind of light it might be, which at work 
in effecting this chemical change which rendered phetograiphy 
possible, was something absolutely and completely iudependewt 
of the ordinary light which the retina receives. 

This was in the year 1843. I teE yon by the 

year t 845, in which year Mr. Claudet read before 

this Society, further investigations by pf 

* Biblioth^qiie universefe 
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shown that Dr, Draper’s idea was heretical, and at the presefit 
moment yon know it is the general opinion of physicists, an 
opinion founded upon the work which has been done to advance 
photography, and other i*esearches since that time, that the radia¬ 
tions which you get from any light source, from the extreme 
violet to the extreme red, differ only in the rate and in the mag¬ 
nitude of the vibrations which are at work, so that I claim for 
the application of photography to spectroscopy, as a first result, 
the establishment of a great fact, that the visible, the chemical, 
and the heat rays are really part and parcel of the same thing, 
that thing being a system of undulations varying in rate and 
'wave-length from one end of the spectrum to the other, whether 
you consider the visible portion or the invisible rays—those out¬ 
side the blue in one case, and outside the red in the other. But 
this is not all: I claim another thing for the application of pho¬ 
tography to spectroscopy. Sir J. Herscliel, so soon as he applied 
the prism, stated, in a communication to the Royal Society, that 
it was no longer possible to proceed with that branch of research 
under the best possible conditions, unless opticians would con- 
stract lenses which would bring the visible and the chemical rays 
into absolute coincidence. This is now done by our Rosses and 
Dallmeyers in the camei'a-Ienses, and that is the second great 
feature which I claim for the application of photography to 
spectroscopy; 

The next step brings us down to the year 1852. In this year 
a paper was communicated to the Royal Society, by Prof. 
Stokes, who had already announced his discovery of what has 
since been called “fluorescence ; “on the long spectrum of the 
electric light.” Prof. Stokes dealt in his first paper with the 
“change of refrangibility,” or, as Sir William Thomson pro¬ 
posed to call it, “degradation of light,” by virtue of which, 
light, which was generally invisible to us, could, under certain 
circumstances, be made visible. It is no part of my xjresent pur¬ 
pose to go into this magnificent paper, one of the crowning 
glories of the work of this century, at any great length; but you 
will see in a moment that, if it were a qiiestifjn of degradation 
of light, then the invisible light to w'hich Prof. Stokes referred as 
being capable of hieing rendered visible, must have been light 
outside the blue end oi the spectrum, and not outside the red. 
Prof. Stokes, in his investigations, in order to get at this invisible 
light under better condiiions, if possible, than those with which 
he commenced operations, tested the transparency of the sub¬ 

Ha 


stances through which the light with which he experimented 
passed, and the transparency of glass was passed under review by 
hira,"^ when he found that this invisible light, or whatever it was, 
could only get through glass with extreme difficulty. Continuing 
his investigations, he found that quartz on the other hand allowed 
this invisible light to pass. If you will allow me, I will read an 
extract from Prof. Stokes’s paper of the extremest importance to 
our subject. After referring to these experiments on glass and 
quartz, he proceeds to say : t—“ 1 have little doubt that the solar 
spectrum (which you recollect had already been photographed 
to a certain extent both by Becqucrel and Draper beyond the 
I visible blue end of the spectrum), “would be prolonged, though 
I to what extent I am unable to say, by using a complete optical 
train, in every member of which glass was replaced by quartz.” 
He then adds that other substances which suggested themselves 
to him were not equally good. Then further, that if this invisible 
light does get through quartz, and does become visible to the 
eye, it does not at all follow that it will be capable of being pho¬ 
tographed. Because already Prof. Stokes, in order to continue 
his researches in fluorescence, had been, as it were, driven to 
photograph some of the results which he had thus obtained. I 
am sorry to say that, so far as I can find out, none of those pho¬ 
tographs have ever been published. 

Before I go further, I think it will be convenient to throw on 
the screen some photographs of the solar spectrum, showing 
exactly what I mean by the “invisible rays and you will then 
see the enormous advance which Prof. Stokes made the moment 
he introduced his quartz train, and enabled both the eye and the 
photographer to take advantage of a new region of the spectrum 
in its entirety, in order to investigate it. 

In a note to his paper communicated to the Royal Society, 
he shows that his anticipations, so far as the eye wms concerned, 
were perfectly justified by the facts. Z Pie says ;—“I have since 
ordered a complete train of quartz, of which a considerable por¬ 
tion, comprising, among other things, two very fine prisms, has 
been already executed for me by hTr. Darker; with these I have 
seen the lines of the solar spectrum to a distance beyond PI, 
more than double that of So that the length of the spectrum, 
reckoned from 11 (the outside line in the portion originally visible), 
was more than double the length of the part previously known 
from photographic impressions.” I will nf>w tJu'Ow on tlic screen 
the spectrum of the extreme part of tlie visililc portion. The eye 

' III 



Fig, 2.—^The HJines in the blue end of the solar spectrum, from a'photograph hy the author. 


generally can see the Uvo dark bands which you see in the middle 
of the screen called H i and PI 2. The least refrangible part of 
the spectrum lies to the right. When Prof. Stokes, therefore, 
stated that the solar spectrum was prolonged, he means that the 
part of the spectrum visible either to the unassisted eye or on a 
photographic plate after impression extends to a certain distance 
beyond these two dark lines. The part which Prof. Stokes ren¬ 
dered visible by means of his quartz train extended a conside¬ 
rable distance to the left beyond the part of the spectrum which 
you now see on the screen. 

vSo much for the solar spectrum. Now let me carry you on 
another ten years, to the year 1S62. Prof. Stokes, in a paper 
communicated to the Royal Society in this year,prefers to his 
former paper, and to what he had been enabled to do by means 
of it. He states : “ A map of the new lines [the lines thus ob¬ 
served by him] was exhibited at an evening lecture before the 
British Association, at their meeting in Belfast in the autumn of 
the same year, and I then stated that I conceived we had ob¬ 
tained evidence that the limit of the solar spectrum in the more 
refrangible direction had been reached. In fact, the very same 
arrangement which revealed, by means of fluorescence, the ex¬ 
istence of what were evidently rays of higher refrangibility com- 

* Tlidiisfi/l'dal TriiNScieiim.K^ vol. cixii., 1852. 

t Oa the long; spectnim of the electric light. Phil Trans vol clii t> 
599- - p. 


ing from the electric spark, fiiiled to show anything of the kind 
when applied to the solar spectrum and then he goes on to 
say that, in making observations by means of the electric spark, 
he had found that in the case of a spark taken between the poles 
of an induction coil like this on the table, or between the poles 
of an electric lamp such as you sec there, that the visible spec¬ 
trum which was revealed and rendered visible to him by means 
of fluorescence was no less than six or eight times longer than 
the whole of the visible part of the spectrum. That you sec, 
"vyas a revelation of the first order. He was so astonished at 
this, that he at first thought there was some mistake. “I could 
not help suspecting that it was a mistake, arising from the re¬ 
flection of stray light.” In fact, so astonished was he, so many 
methods did he try m order to break down the impossibility, it 
it existed, that he adds, in a subsequent part of the paper, “I 
tried different methods, without being able to satisfy myself as 
to the accuracy of the observations, and frequently thought of 
resorting to photography.” 

Pi of. btokes thought of resorting to photography, but at the- 
moment^lhat Prof. Stokes was thinking of this, Dr. Miller, of 
King s College (unknown to I^rof. Stokes), was not only thinking 
ot resorting to photography, but had actually re.sorted to it, and 
was taking photographs of the so-called invisible part of tlie spec-- 
trum, in which the spectrum in the case of some substances was? 

* Op. cit. Art. 202, t Art. 204. i Page 559. 
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five or sik tiines, and in the case of silver 
one might say almost seven times, as long 
as the spectrum ordinarily visible through 
glass prisms. Prof. Miller goes very nearly 
over the same ground that Prof. Stokes had 
done before him. He also investigated the 
transparency of quartz, and comes to the 
conclusion that quartz is almost the only 
substance that can be employed. Prol. 
Miller, in this paper, which you will find in 
the Philosophical Transactions * also gives 
for the first time a detailed account of the 
way in which such work is done. Permit 
me to give you a rough notion of this me¬ 
thod of work. We have here a spark from 
an induction coil, exactly such a spark as 
Dr. Miller wished to examine. He had a 
spectroscope something like this on the 
table, with two important differences. The 
first important difference was that instead 
of having two glass prisms he had prisms 
of quartz ; and again, instead of having 
an observing telescope adapted for use by 
the eye, he inserted a camera, or what was 
to all intents and purposes a camera, in the 
same place. So that he had, first of all, a 
light source by which you get an intense illu¬ 
mination, due, as is generally imagined, to 
the extremely high temperature of the spark. 
Then you have a quartz lens, and quartz 
prisms, and then simply the photogi-aphic 
plate. Having therefore an entire absence 
of the non-transparency of glass, Prof. Miller 
was delighted to find that, on taking this 
spark in this way, between electrodes of 
different substances, he not only photo¬ 
graphed what could be seen, namely, a 
spectrum ranging trom red to blue, but one 
extending as a rule six times the length of 
the visible spectrum beyond the blue ; al¬ 
though, in some cases, it is true it is only 
four times as long on the more refrangible 
side of Id, as H is from the red end of the 
spectrum, that is to say the line which is 
genei’ally called A. In this paper of Dr. 
Miller’s we have the germ of all the appli¬ 
cations of photography to spectroscopic in¬ 
quiry which have been carried on since ; 
and I am sorry to say that altogether too 
litHe has been carried on. Not only did 
Dr. Miller investigate in this way the radia¬ 
tion of different vapours, and give photo¬ 
graphs for the first time of the bright 
lines of a very large number of chemical 
substances, but he went further than this, 
and dealt with the absorption of different 
substances. 

' He commences his paper with the absorp¬ 
tion of chemical rays by transmission through 
different media,—through solids (transpa¬ 
rent, of course), through liquids, and 
through gases and vapours, the only altera¬ 
tion he made in his general mode of expe¬ 
rimentation being that in the case of the 
absorption of gases and vapours he placed 
the instrument farther from the light source, 
and in the path of the ray inserted a tube 
containing the gas or vapour to be experi¬ 
mented with, as I am doing now, so that 
the light which passed from the spark to 
the telescope was compelled to traverse a 
thickness of vapour according to the length 
of the tube employed. In that way he 
not only determined the absorption of 
equal lengths of different vapours amongst 
themselves, but the absorption of different 
lengths of the same vapour; his paper is 
thus one of the most important contribu¬ 
tions to spectroscopic knowledge that I 
am acquainted with, and I hold that the 
chief importance of it is the application of 

* Vol. cit, p, Sol. 
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pliototn-apliy to spectro'?copic ol^servations. There are few thuigs 
so difficult, I think, as to make a proper spectroscopic observation, 
while from the little experience I have had at present I should 
think there is nothing more easy than to produce passable spec¬ 
troscopic photographs. 

That, then, was in the year 1862. In the year 1863 we have 


another equally distinct advance to chronicle, but this lime the 
work is done in France. M. Mascart-m name very well known 
to physicists— undertook a tremendous work, which lie has not 
yet completed, namely, a complete investigation of the ultra 
violet solar spectrum. Instead of using a quartz prism, as Br. 
Miller had done before him, M. Mascart uses a dilfractioii 



grating, that is to say an instrument by means of which the 
light is not refract.ed, as in the case of the prism, but diffracted 
by an effect of interference of fine lines ruled on glask ^ M. 
Mascart has shown'.it to be possible, by means of reflecting light 
from the first surface of the diffraction gratings, to get light 
diffracted without its going through the glass at all. In this way, 


therefore, you avoid altogether the imperfect transparency of tlie 
glass. Prof. Mascart has gone on advancing every year, until 
now helms completed a photographic map, not only ol the solar 
spectrum extending about as far as the line K., by means of 
photography, but he has been able to observe as far as the line 
called T. There he finds the solar spectrum ends ; but m the 
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Fig. 6.--«'Wave-leiigjffi solar spettmm showing the lines (from L to R) the positions of which have been dctemiined by Mascart, and aliowlnff also bow 
short the ultra-violet spectrum of the sun is as compared with that of the chemical elcnmuts. 


case of a great many vapours, such, for instance, as that of 
cadmium and other metals of the same nature, he finds he can 
go on photographing very much farther, and has been able to 
photograph almost as far as the eye can see, that is to say, to a 
distance, as I have already told you, five or six, or even seven 
times as far from the line H as H is^from A. So that yen see, 
thanks to photography, we can now photograph six times more 
of the spectrum than we can see of it with the eye ordinarily. 

J. Norman Lockyer 
{To be continued,) 


^THE"CENTRAL FARE OF NEW YORK AND' 
MR. WATERHOUSE HAWKINS 
COME time ago (Nature, vol. vi. p. 70) we copied from 
^ the American Naturalist an account of the destruc¬ 
tion by order of Mr. Henry Hilton of Mr. Waterhouse 
Hawkins^^ restorations of Hadrosaurus and other extinct 
animals, in the Central Park of New York. We have 
lately received some further correspondence on this 
subject, from which it appears that in April last Mr. 
Hawkins addressed to the Board of Commissioners of the 
Central Park a memorial, setting forth the manner in 
which he had been treated, and claiming compensation 
for ins losses. It is not very easy to understand the origin 
of the affair, Tvhich appears to have occurred through some 
change m the government of the city of New York, pro¬ 
duced by the notorious “Ring” But it is quite evident 
that Mr. Hawkms has the sentiments of all the leading 
scientific men of the United States in his favour. 

Prof. Henry, of the Smithsonian Institution, speaks of 
the destruction of jMr, Hawkins’ models as a “disgrace to 


the country, which nothing can wipe out, save a renewal 
of the work on a more liberal scale.’’ Prof. Newbury, and 
other write in a similar strain. There can there¬ 

fore, we suppose, be no doubt that Mr. Hawkins will ulti¬ 
mately receive ample compensation for the ^ treatment 
which he has received from Mr. Flilton and his subordi¬ 
nates. 


EUCALYPTUS GLOBULUS IN MAURITIUS 

'T'HE subject of the introduction of the Eucalyptus as 
a sanitary agency in fevcr-stricken countries has of 
late been so much talked about that some authoritative 
preliminaryinquirieshavebeenmade with the view of plant¬ 
ing Eucalyptus globulus on a large scale in the Mauritius. 
From these inquiries, directed chiefly as to the possible suc¬ 
cess of the plant in the island, it appears that it does not 
thrive in any part, and still less in the warmer parts. The 
tree, moreover, is unsuited to resist the violent winds or 
hurricanes with which the Mauritius is so frequently 
visited. In 1865 twelve plants were planted in the 
Botanic Gardens at Pampelmousses, and though they 
were secured to strong stakes, eleven of them were de¬ 
stroyed in the hurricane of 1868 ; the remaining one also 
was blown over, but met with some support by falling into 
the branches of another tree, where it still remains. 

Though it appears at one time thousands of young 
plants were planted in the lower parts of the island very 
few at the present time exist; there are, however, several 

* "Annales scientifiques de TEcoIe normale SupC*rieuro.'' Vol. for 1864, 
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Specimens growing in the higher districts; at Vacoa and 
Moka; and a number of young trees were planted at 
CurcpipC; of the success or failure of which, however, 
nothing can yet he said, llesides the frequent occurrence 
of devastating gales, the drought exercises an evil influ¬ 
ence on the Eucalyptus^ which is proved from the fact 
of the failure from this cause alone of 200 young trees 
that were planted and a quantity of seed that was sown 
last year on the signal mountains above Port Louis. As 
avenue trees to be planted on each side of the streets 
they are said to be the most unsuited of all the trees 
known in the island. The streets of Port Louis are, 
moreover, too narrow or too much crowded with traffic to 
admit of such planting. 

Above and beyond all these considerations it is the 
opinion that no system of planting, whether of groups or 
avenues, in the midst of the town, or of whole forests in 
the outskirts, nor yet a system of sewers and surface 
drains, would suffice to make Port Louis a healthy town. 
A perfect system of subsoil drainage thi'oughout is consi¬ 
dered the only possible means of a permanent improve¬ 
ment. The evil lies in the water, which soaks into the 
heavy clay subsoil, and having no means of escape becomes 
stagnant and putrefies. JOHN R. Jackson 


COGGI/VS COMET 

T he following position of this comet was obtained 
here this evening by micrometrical comparisons 
with a star in the Bonn Catalogue. It should be pretty 
exact : — 

June 9, at loh. 23m. 34s. mean time at Twickenham. 

R.A.6h. s8m. 31 •19s. 

Decl.+ 69° 2' 3'''*! 

The comet is rather brighter than ArgelandePs stars of 
6th magnitude, and the tail may be traced about 2° from 
the nucleus, which still presents a very stellar appear¬ 
ance. 

The following orbit is the best I have yet seen, and was 
calculated by myself from the Marseilles observation of 
April 17, and two made at Mr. Bishop’s observatory on 
May 9 and June i ; all the small corrections taken into 
account:— 

Perihelion Passage, July, 8*2110 Greenwich mean lime. 

0 • / It 

Longitude of Perihelion ... 270 47 13 \ Mean Equinox, 
„ Ascending Node ... ii8 24 33)’ Julyo. 
Inclination to Ecliptic ... 65 51 31 

Perihelion distance . 0*67437 (the earth’s mean 

distance == i) 

Heliocentric motion . Direct. 

The comet is steadily increasing in brightness, as indi¬ 
cated by theory. J. R. Hind 

Mr. Bishop’s Observatory, 

Twickenham, Tuesday night 


NOTES 

We are informed that the -whole of the large and valuable 
collection of Natural History specimens procured by Signor 
D’Albertis during his recent travels in New Guinea has been pur¬ 
chased by the Italian Government, and that Signor D’Albertis 
himself will shortly return to the same island to continue his 
researches, which have already proved so important. 

At the last meeting of the Royal Geographical Society, held 
on Monday, June i, Dr, Carpenter delivered a discourse entitled 

Further Researches in Oceanic Circulation,” in continuation of 
the communication he made to the Society on this subject four 
years ago. We understand that this lecture will he published 
in the Journal of the Society in full detail and wuth ample illus¬ 
trations, and that it will contain a complete discussion of the 
results of the Clmllmger Temperature-Survey of tlie Atlantic. 


Mr. Clements R. Markham, C.B., F.R,S., has been created 
a Knight Commander of the Portuguese Order of Jesus Christ. 

The Swedish Order of the Pole Star has been conferred upon 
Mr. Leigh Smith, the arctic voyager. 

At a Convocation of Durham University, held on June 2, 
certain alterations in the regulations were moved, the object o 
w^hich was to prescribe the standing and exercises requisite for the 
academical rank of Associate in Physical Science, and of Me¬ 
chanical, Mining, and Civil Engineers, which would enable 
students who had obtained the academical rank of Associate in 
Physical Science to become admissible to the degree of Bachelor 
of Science, provided not less than two years had intervened from 
the lime of their being made Associates, after passing an ex¬ 
amination in not less than six of the following subjects :—i. Ma¬ 
thematics (pure and applied); 2. Physics; 3. Chemistry; 4. 
Geology; 5. Engineering; 6. Biology; 7. Either Latin or 
Greek; 8. Either French or German; the two last of these sub¬ 
jects being compulsory. In title 8, sec. i. of the regulations, it 
was proposed to add the following clause :—“ That students of 
the Durham University College of Medicine, or of the Durham 
University College of Physical Science at Newcastle-oii-Tyne, 
may petition the University that terms kept by them at either of 
these colleges, equivalent in duration to three terms kept by stu. 
dents in Arts at Durham, may count towards the degree of B. A.^ 
provided that they shall have passed the first examination ap¬ 
pointed for students in Arts, which really takes place at the 
beginning of the second year, and that they shall not be ad¬ 
mitted to the final examination for the degree of B. A, unless they 
have kept three terms at least by residence as students in Arts at 
Durham.” The alterations were assented to. 

There will be an election at Merton College, Oxford, in Oc¬ 
tober next to two postmasterships, value 80/. per annum, tenable 
for five years from election, or so long as the holder does not 
accept any appointment incompatible with the full pursuance of 
his University studies. In the examination for these postmaster¬ 
ships papers will be set in algebra, pure geometry, trigonometry, 
theory of equations, and analytical geometry of two dimensions. 
Candidates must not have exceeded four terms of University 
standing. There is no limit of age. The examination will 
commence on Tuesday, Oct. 13, at 9 A.M. in Merton College 
Plall. Candidates are required to call on the Warden on the 
same day between 4 and 5 r.M. 

At the election to Mathematical and Physical Science Postmaster- 
ships in October, at Merton College, Oxford, an election will be 
made to two Physical vScience Postmasterships, each of the value 
of So/, a year, and tenable for five years from election, provided 
that the person elected do not accept any appointment interfering 
with the full course of University studies. There is no limit of 
age, but candidates, if already members of the University, must 
not have exceeded six terms from matriculation. The persons 
elected, if not members of the University, will be required to pass 
the University examination for responsions within a year of 
election. The subjects of examination will be Chemistry and 
Physics. There will be a practical examination in Chemistry. 
Candidates will have opportunities of giving evidence of a know¬ 
ledge of Biology; but it must be borne in mind, that in such 
cases the examiners -will look for evidence of an acquaintance 
with the principles of Chemistry and Physics equal in extent to 
that which is required in the Preliminary Honour Examination 
in the Physical Science School. A paper will be set in Algebra 
and Elementary Geometry, which, cester is par thus, -will be of 
weight in the election to the postmasterships. The examimati^»n 
■will commence on Tuesday, Oct. 13, at 9 A.M. in Merton C^l^e 
Hall. Candidates are required to call on the Wairdfett o^. the 
same day between 4 and 5 ilm. Further may be 

obtained from the Tutor in Physical iSmbjtce. 
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The annual converzazione of the Society of Ai‘ts will he held 
on the 19th inst. at the South Kensington Museum. 

Mr. Willett, the hon. secretary to the Sub-Wealden ex¬ 
ploration, reports that up to the end of the week before last a 
total depth of 967 ft. 8 in. had been attained, so that the present 
contract to bore 1,000 ft. may be taken as virtually complete. A 
continuation of the work will require an immediate expenditure 
of 500/. for lining tubes, and every additional foot bored to 
1,500 ft. or 2,000 ft. will cost at least 2/. Thus, to enable 
another 500 ft. to be bored, subscriptions to the anaount of 
1,500/. must be forthcoming. The boring continues in the 
Kimmeridge clay. At a depth of 883 ft. the core contained 
a shell of the Area species, which is entirely new to 
Science. At a meeting of the central committee it was 
moved and carried unanimously:— “That, as such important 
economic and scientific ques'.ions are awaiting their solution by 
the completion of this undertaking, it is most desirable that the 
work should be continued, and that a sub-committee be appointed 
to draw up a statement and an appeal for pecuniary support, and 
that such sub-committee consist of Prof. Ramsay, F.R.S., Di¬ 
rector-General of the Geological Survey of England j Mr, John 
Evans, F.R.S., President of the Geological Society ; and Mr. J. 
Prestwich, F.R.S., ex-President of the Geological Society,” 
These gentlemen having consented to act, the hon. secretary 
solicits subscriptions, that the desired result may be attained. 

announces the death of Mine. Liais, the wife of the 
director of the Observatory of Rio de Janeiro, who acted as the 
secretary of and co-worker with her husband in all his labours. 
She accompanied him in his dangerous expeditions into the 
centre of Brazil, and died in consequence of the sufferings she 
endured during her travels with her luisband. 

M. A. L. A. FRr, the well-known French botanist, died on 
the 21 st ult., in his 86th year. 

M, Fortin, who recently died, has left all his fortune,, amount¬ 
ing to 36,000/., to the city of Paris, on condition that it will be 
employed in building schools for children of both sexes. | 

Alienas Indian Mail learns from Calcutta that the Indian 
Government proposes before long to resume the surveys of the 
Indian coast line on an extensive scale. The work will be taken 
in hand next cold season under the supervision of Capt. 
A. D. Taylor, late of the Indian Navy. The operations will be 
generally directed by Col. Thuillier, Surveyor-General. 

At a Cambridge congregation held on June 4, an additional 
grant of 300/. was voted for the maintenance of the new 
Museums and Lecture rooms. The Vice-Chancellor, Dr. 
Power, Dr. Phear, Dr. Humphry, Professors Stokes, Liveing, 
and Hughes, Mr. Bonney, St.John’s, and Mr. Hart, Emmanuel, 
were appointed a syndicate to collect information as to the 
space and accommodation required for a new Geological Museum, 
and were ordered to report before the end of next Michaelmas 
Term, The seal of the University was affixed to a letter of 
thanks to the Chancellor, the Duke of Devonshire, for his 
munificent gift of the Cavendish laboratory of Experimental 
Physics. 

In the last article on The Coming Transit, it was mentioned 
that the Royal Society had appointed three naturalists 'to 
accompany the Transit Expedition to Rodriguez, This Natural 
Science Staff will consist of Mr. Flenry Slater, B.A., as 
geologist, iVIr. Balfour, son of Prof.* Balfour of Edinburgh, as 
botanist, and Mr. George Gulliver, B.A,, as zoologist. 

Preparations are being made for holding a national festival 
to commemorate the discovery and colonisation of Iceland by the 
Noisemen 1,00 years ago. 


One of the principal points to note in Dr. Acland’s Report to 
the Radcliffi Trustees for 1873, is the grant made by the trustees 
of 100/. to be expended in the promotion of higher medical 
science in connection with Oxford University, Of this twenty- 
five guineas were granted to Messrs. C. C. Pocle and E. Ray 
Lankester to aid them in their researches concerning Bacteria. 
Mr. Pode unfortunately died, but the research is being carried 
on by others. 

We take the following extract from an article in the New York 
Nation^ entitled, “ Who shall direct the National Surveys?”:—. 

“ It is little short of absurd that scientific work should be voted 
a military matter, to be carried on only under the oversight of 
men who have military education. Unless, indeed, experience 
had already shown, or should show hereafter, that scientific men 
are not to be found wdio are capable of directing surveys as well 
as of doing the work required upon them ; or tliat the methods 
of military topography are the best basis for the complete geo¬ 
graphical and geological exploration of a region ; or that civilians 
work more happily and effectively under the government of 
military men—and there are facts in abundance to disprove each 
and every one of these hypotheses. It would seem a liitle less 
unnatural that the Navy Department should claim to undertake 
the management of the foreign diplomatic service because it has 
well-educated officers lying idle and ships to carry them to their 
destinations. Army and navy are often good initiators ; but 
there comes a time when, in all the proper arts of peace, arma 
adunt tog(C, And if the country has more educated military 
talent than it needs for military purposes, profitable occupation 
can surely be found for it without putting it in authority over 
scientific men engaged in carrying on the work for which they 
have been trained and to which they have devoted their lives.” 

WKare glad to see that a British Bee-keepers’ A.ssociation 
has been formed “for the encouragement, improvement, anil 
advancement of bee-culture in the United Kingdom.” Its first 
exhibition will be held at the Crystal Palace 011 Sept. 8, 9, and 
10, when a large number of prizes will be offered. The hon. 
secretary is Mr. John Hunter, Eaton Rise, Ealing, 

The Llnguhf, andEdumtionalIvview^ “acliccrful, instructive, 
and interesting periodical on languages, anthropology, anti¬ 
quarian research, literature, education, science, and the fine arts,” 
is the name of a new monthly journal to be published on J uly i, 
by Thomas Cook and Son and lloclder and Stoiigliton. 

Symons’ British Rainfall for 1873 has come to hand, and for 
the immense amount of labour involved in sifting and arranging 
the vast mass of material, all meteorologists ought to be grateful 
to Mr. Symons. He has many difficulties to struggle with, in¬ 
cluding 200 lazy cori'espondents, who arc usually months behind 
in sending in their statistics. We regret to see that Mr. Symons’ 
request, that one or two gentlemen in each county would have 
the kindness to volunteer to assist in seeing that their county is 
not neglected, has been acted on in only a very few cases. It is 
possible that many who would be willing to comply with the 
request are ignorant of it; we hope Mr. S>mons will have a 
better report to give in this respect next year. _ Mr. Stoi\’o paper, 
On Sebteh mist, is worthy of attention. 

A SUPELEMENTARY part of Petermann’s Miltheilungm con¬ 
tains four lectures On the Caucasus, by Dr. G. Radde. Lec¬ 
ture 1 . treats of the ednfiguration of the Caucasus ; II. Of the 
organic world of the region j III. Of the inorganic world in its 
relation to the wants of man ; and IV. Of the present inhabitants 
of the Caucasus, their condition, industries and prospects. Three 
good maps accompany the lectures ; one a general map of the 
country, another showing the extent of forest, and a third the 
density of population. 

Count Wilczkk, the Austrian traveller, the Geographies 
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Mct^gcLzine informs ns, is preparing for a second arctic voyage 
during the season to Novaya Zemlya. He intends to launch 
provision-laden balloons in various directions in the hope of 
succouring the Austro-Hungarian Tegethojf expedition. 

We learn from the Geographical Magazine that the surveys in 
connection with the European measurement of a degree have 
been resumed, under the direction of Col. Granhal of the 
Austrian and General de Vecchi of the Italian Engineers, who 
are now measuring a base-line in the neighbourhood of Udine. 

On Saturday last the foundation-stone of a fine new museum 
in connection with the Torquay Natural History Society was 
laid by the president, the Rev. T. R. R. Stebbing. The Society 
was founded in 1844, by a few gentlemen of Torquay, among 
whom was Mr. Pengelly, and has had a most prosperous career 
in all respects. The contents of the Museum, wholly Devonian, 
are of high scientific value. Among the contents of the bottle 
placed in the cavity of the foundation-stone, was a copy of the 
last number of Nature, containing a portrait of Mr. Darwin. 

An extract from a letter by Mr. Dunn, the geologist, now on 
a special exploring expedition to the Transvaal, published in the 
Cape Argus of May 5, gives a description of a thunder and hail¬ 
storm which he experienced at Pietermaritzburg, on April 17 :— 

Hail-stones, liberally mingled with great masses of ice of very 
irregular form?, poured down with great violence. The hail¬ 
stones were seldom less than i in, in diameter ; the average was 
from i^in. to 2 in, in diameter. These were of very regular 
spherical form, and consisted of a nucleus of white snow, with an 
envelope of hard transparent ice. Sometimes they presented, 
when broken through, a concentric arrangement of zones, alter¬ 
nately white and opaque and transparent The irregular masses 
were formed of a nucleus generally longer in one direction than 
the others, from 2 in. to 4 in. in diameter; projecting all over 
were stalactites, each one about the thickness of a little finger, 
and presenting, wdien broken across, an agate-like structure, as 
though segregation had built them up. Of these masses I 
weighed a few with the following results :—Three weighed over 
8 oz., two over 6 oz., and one over 4 02. The mischief done will 
net be covered by 2,000/. or anything like that sum.” 

M. W. DE Eon viELLE made a balloon ascent on May 27, in the 
“ Guillaume Tell.” He ascertained the existence of an aerial 
stream 2,000 ft. thick, blowing with a velocity of 4 yards per 
second, in a south-east direction. From that current up to 
10,000 ft. the air was running in a southerly direction,^with nearly 
the same velocity. The temperature was only 42° F. at 8,000 ft. ^ 
and rapidly increased when nearing the earth, where it was 77°. 
The lower part of the northern current for 1,800 ft. was limpid 
air. At an immense height were floating strata of cirrhus, almost 
parallel. The landing took place after having run 42 miles in only 
40 minutes. Several experiments on sound were made, and others 
will he made shortly. 

The additions to the Zoological Society’s Gardens during the 
last week include a Great Anteater {Myrviccophaga juhatd) from 
the Argentine Republic, presented by Mr. J. Mendez; a 
Temminck’s Snapper {Macroe/e?nmys Umminchi), a North Ameri¬ 
can Trionyx ( Trionyxperox) and other Chelonia, presented by 
the Smithsonian Institution of Washington ; a Red Deer {Ce 7 'vus 
elap/ms), European, presented by Lord H. Russell; a Vervet 
Monkey {Cercopiilucus lalandii) from West Africa, presented by 
Commander J. H. Smith ; a Pig-tailed Monkey {Macacus 7 U 7 nes- 
irbiiis') from Java, presented by Mr. J. E. Kincaid; a Griffon 
Vulture {Gyps fulvus\ European, presented by Mr. S. Reid ; a 
Stanley Crane {Ttirapteryx paradtsed) from South Africa, pur¬ 
chased. 


SCIENTIFIC SERIALS 


The current number of the Qiiarierly Journal of Microscopic 
contains several articles of interest, most being condensed 
accounts of longer papers from British and foreign sources. The 
first memoir is by Mr. Fraiicis Darwin, entitled “ Contributions 
to the Anatomy of the Sympathetic Ganglia of the Bladder in 
their Relation to the Vascular System.” The author’s object is 
to show that there is a reflex mechanism effected by peripheral 
ganglion cells, through which the coats of the arteries are placed 
under nervous control, independent of the central nervous 
system ; so that the statement of Cohnheim to the contrary in 
his “ New Researches on Inflammation” does not hold. Mr. 
Darwin illustrates his views by two excellent plates, which de¬ 
monstrate that in the bladder at least the ganglionic nerve fibre 
or fibres (for there are generally two) which accompany each 
small artery, send branches which are partly distributed to the 
coats of the vessel, and are partly lost on its outer covering. 
—This paper is followed by a further ilsimii of recent observa¬ 
tions on the Gonidia question, by Mr. W. Archer, which com¬ 
mences with the adverse comments of Fries and J. Miiller on 
Schweindener’s peculiar theory respecting the relation borne by 
the gonidia to the lichen-thallus, and is followed by an abstract 
of the researches of Bornet in the same direction, but favourable 
to the parasitic hypothesis.—Mr. W. Hatchett Jackson jproposes 
a new method for preserving magenta-stained microscopic sections 
which he has found successful. Magenta being a trianime, its 
triacid salts colourless, and nearly all of them soluble in most 
preservative solutions, it was desirable to obtain a stable mon¬ 
acid salt and a suitable preservative fluid. These conditions are 
fulfilled by employing as the staining agent the monotannate of 
magenta, and as the preservative fluid syrup, with 3 or 4 per 
cent, of calcium chloride. Specimens prepared and mounted by 
this method have been kept for more than a year, the sugar 
making them very ti*ansparent.—A translation is given by Mr. 
Perceval Wright of part of Prof. Haeckel’s now well-known 
Gastraea theory, the phylogenetic classification of the animal 
kingdom, and the homology of the germ lamina. The gastraea 
theory, which is very similar to one published shortly before it 
by Mr. E. Ray Lankestcr, divides the animal kingdom into two 
chief divisions, the Protozoa and the Metazoa, the former of 
which never form germ laminm, never possess a true intestinal 
canal, and, especially, never develop a differentiated tissue; 
whilst the latter always form two primary germ laminse, always 
possess a true intestinal canal, and always developc differentiated 
tissues. The Metazoa are further divisible into the Zoophyta (or 
Coclenterata) and the Bilateria (or bilaterally symmetrical ani¬ 
mals).—The last article in the number is an account of Dr, 
Cunningham’s report on the microscopical examination of air, 
from experiments prosecuted at Calcutta, undertaken with the 
view of throwing light on the origin of cholera and other eastern 
epidemics. 


Journal of the Chemical Society, April.—This part contains the 
following papers :—On the products of decomposition of castor 
oil. No, I. Sebacic acid, by E. Neison. The author prepares 
the acid by mixing equal weights of castor oil and sodium hydrate 
with sufficient water to form a pasty mass, and then heating this 
mass tiU it solidifies. The product thus obtained is quickly 
distilled in a copper flask (200 grms. at a charge), the residue 
dissolved out of the flask by boiling water, and the sebacic acid 
precipitated from the solution by hydrochloric acid, the precise 
method of precipitation being varied according to the stage to 
which the distillation has been carried. The yield is small, 
I kilog. of oil giving only about 50 grms. of the acid. Analyses of 
numerous salts are given. —Action of henzyl chloride on laurel 
camphor {Laurus camphora). Preliminary notice, by Donato 
Tommasi. The reaction is performed in presence of powdered 
zinc, and the chief product appears to be toluene.—.On the action 
of trichloracetyl chloride upon amines. I. Action upon aniline, 
by D. Tommasi and R. Meldola. The result of the reaction is 

( CfiHg 

phenyl-trichloracetamide N j C^ClgO. This by treatment with 

/ H 


{ CgHJNO,), 

fuming nitric acid yields a dinitro derivative N < C^CIgO 

\ H 

—Isomeric terpenes and their derivatives. Part XIL On Ihe 
essential oils of wormwood and dtroneUa, by C. Wri 
The author has studied the action of zinc chloride and of phos¬ 
phorus pentasulphide upon absinthol afid dttrihelol > also the 
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action of phosphorus pentachloride and of bromine on this latter 
substance. The cymene obtained from absinthol and citronellol 
yields terephthalic and acetic acids on oxidation.-—On the per- 
bromates. Preliminary notice, by M. M. Paltison Muir. The 
author has undertaken the preparation of a number of these salts. 
—On two coals from Cape Breton, their cokes and ashes, with 
some comparative analyses, by Henry Plow. The remainder of 
the journal is devoted to abstracts from British and foreign 
journals. 

The Geographical Magadnc, June.—This number opens with 
a valuable article by Mr. C. R. Markham, on the Railways of 
Peru.—The longest and most important paper, from a scientific 
point of view, is by Mr. H. P. Malet on Bone Caves, in which 
the author’s conclusions differ in several points from those gene¬ 
rally accepted.—Other articles are on Singapore, and on the 
British colonial wool trade, by Mr. W. Robinson.—In con¬ 
nection with the American Geographical Society, letters are given 
from Capt. Buddington, and three other officers of the Polaris 
expedition, in which all but Buddington agree in stating that 
had Hall lived the ship would have pushed much further north, 
and that there would be no difficulty in some future properly 
equipped expedition doing so. 

The Geological Magazine^ June.—The original papers in this 
number are the following :—Description of CycloptycMus^ a coal 
measure fish, by Dr. R. H. Traquair, with a plate; Physical 
changes preceding deposition of cretaceous strata, by C. E. de 
Ranee, F.G.S.; On anew tabulated coral, by Prof. 

H. A. Nicholson, F.R.S.E,, with a woodcut; Glaciation of West 
Somerset, by W. C. Lucy, F.G.S.; On the South of England 
ice-sheet, by James Croll, of the Geological Survey of Scotland; 
On Polypora tuberciilata in Scotland, by Prof. J. Young, M.D., 
and Mr. John Young, Hunterian Museum, Glasgow; Landslips 
and Sinkings in Cheshire, by J. M. 

yoiinml of the Society of Telegraphic Engineers^ No 5.—The 
principal original papers in this part are the following :—On a 
method of testing short lengths of highly insulated wire in sub¬ 
marine cables, by Prof. Fleeming Jenkin, F.R.S.; On the me¬ 
chanical testing of telegraph wires, by R. S. Culley; On the 
strength of cylindrical wrought-iron telegraph poles, by P\ C. 
Webb ; On the percentage of averages, by W. H. Preeece ; On 
lightning protectors, by John Fletcher; On. equations connected 
with telegraph wire, by IL Mallock; Tables to facilitate the 
calculation of strains of overhead line wires, by Robert Sabine. 

Transaetions of the Glasgow Society of Field Naturalists, 
Part II. Session 1873-74.—This Society was established in 
1871, and seems to be in a prosperous condition so far as mem¬ 
bers are concerned, and, to judge from the brief reports of the 
meetings, is doing good work. The Society meets all the year 
over, specimens being exhibited and papers read at all the meet¬ 
ings ; the papers contain the results of observation as well as 
occasionally of speculation, and show that the members can ob¬ 
serve and think to good purpose. In summer the Society makes 
excursions to various places in Scotland, an account of the results 
of these excursions being read at the meetings. The paper of 
greatest novelty in this publication is Contributions to a know¬ 
ledge of the Scotch Cyiiipidae, by Mr. P. Cameron. 

Astrommische Nachrichten, Nos. 1,989, 1,990.—^In these 
numbers is contained a long paper by J. G. Galle on a method 
of calculating the paths of bright meteors, and he gives the 
orbits of the meteors of July ii and 19, 1873. The elements of 
Planet (127) are given by Henry Renan. The elements of 
Coggia’s comet are given by A. C. Duner as follows 
T = 1S74, July 20*1670 Berlin time 
w = 150“ 3' 16" 

A'1^=I23'’ 1’ 

i =: 72° 52' 53 " 

log, q =: 9*86894 

The ephemerls for this comet is added, going up to Aug, ii. 

Reate htUuio Lombardo di Scienze e Lettere. Rendiconti: t. vii. 
Fasc. V.— In this number M. Celoria has a>ote On the extremes 
of temperature observed in Milan since the year 1763. It appears 
rom his table that the minimum temperatures of the several 
years occurred 63 times in January, 27 in December, 19 in 
Februar}^, once in March (1785), and once in November (1866). 
The maximum temperatures occurred 62 times in July, 33 in 
August, 13 in June, once in May (1786). It is further observed 

that the minimum temperature in Milan is, on an average, _0° 7 

(oscillating between -2® *8 and -17“ *2) ; while the maxtoto 


temperature is, on an average, 34° *3^ (oscillating between 31“-5 
and 37°7). The average mutability of temperature is thus 
43®-9. The author also furnishes some data as to days of 
frost at Milan in 1838-73. 'riic average number of these is 
found to be about 58 ; there was a mininium of 17 in 1S72, and 
in the two years 184S and 1:858 the number rose to 85.—Prof. 
Mantegazza contributes a paper On the expression cl pain. He 
groups all modes of painful expression in three categories ; viz. 
expressions of reaction, expressions of paralysis, and mixed ex¬ 
pressions of pain and of different sentiments.—Prof. Garvaglio 
has a paper in vegetal pathology, treating of a parasitic fungus 
which produces a form of blight in rice.—Prof. Sayno describes 
some applications of the spiral of Archimedes tp graphic calcula¬ 
tion.—In the section of moral and political science, Prof. Cossa 
contributes a paper On political economy of people and states. 

Amiali di Chimica applicata alia Medicina. Nos. 3 and 4, 
March and April, 1874.—Under the heading of ‘‘Pharmacy ” we 
notice in these numlsers a paper by Carlo Pavesi on the com¬ 
pound of chloral hydrate with glycerine.—One by Giovanni 
Rnspini on the metallurgy and applications of bismuth.—F. 
Mayer contributes a note on the assay of alkaloids, and Leger 
one on metatartratc of magnesia.—Bultot writes on an alteration 
of bichloride of mercury. — Prof. G. Bizio contributes a paper 
on protosulphide of phosphorus.—In hygiene there is a paper on 
the disinfection of drains, by Prof. S. Zinno.—In toxicology C. 
Meniere d’Angers contributes a paper on the toxical properties 
of salmoja, the residue obtained in salting meat and fish for ex¬ 
portation ; N. Zuntz on the nature of the compound of carbonic 
oxide with hxmoglobulin; Huseman on antidotes for phenic 
acid.—P'rom the fourml de Pharmacologic two papers are trans¬ 
lated, one on a case of arsenical poisoning, and one on the fre¬ 
quency of phenol poisoning in England.—In physiology there 
is a paper by lingel on metals and the human body; and a 
paper by G. Gallo on a new fact favouring heterogenesis. We 
notice also an account of experiments on the prcxluction of bac¬ 
teria in organic infusions, by E. R. Lankester, and a paper on 
the physiological and therapeutic effects of the active principle of 
ipecacuanha, by A. E. d’Orenellas.—In therapeutics S. Cadet 
has a paper on the efiicacy of black sulphide of mercury in 
cholera; Dr. Gimbert on the application of Eucalypius glo¬ 
bulus; Prof. Binz on the action of brt)mide of potassium on 
the animal organism ; L. Tassinari on the transfusion of blood; 
Prof, de Renzi on the use of sul^dutcs in intermitlcnt fever ; and 
on the injection of w’aler and saline solutions into the veins in 
cholera, by Dr. Dujardin-Beauineiz. 

Gazetta Chimica Italiana* Fasciolo iii. contains but two 
original communications, the first of which isbylL I’aterno, On 
the identity of cymene from camphor and from essence of tcrebeu- 
^ thene. The cymene was prepared from camphor by a modifica¬ 
tion of Pott’s process, enabling more than a kilog. of this sub¬ 
stance to be acted on at once. 100 grm. of red phosphorus, 
265 grm. of sulphur, and 780 grm. of camphor are well mixed in 
a suitable vessel, and then heated over a gas burner till cymene 
ceases to pass over. Analyses and descriptions of the calcium, 
barium, lead, potassium, sodium salts of cymene-sulphonic acid, 
from camphor cymene, as well as of the acid itself, arc given.— 
Cymene from essence of terebenthene was prepared by Riban’s 
method, and the same salts of the sulpho-acid studied.—The 
other paper is by Ugo Schiff on chromic peroxide and acid, being 
observations and experiments relating to a paper by 1C. Hintz 
(under the direction of Prof. L. Meyer) on these substances. 
The remainder of this part is occupied by abstracts from other 
journals. 

CosmoSf May.—The principal papers in this number of the 
Italian geographical journal are an account of N. M. Prjewalsky’s 
exploration of eastern Mongolia, the present contribution relating 
to his travels in the southern confines of Mongolia from Dala-Noor 
to Ala-Shan; On the gold-bearing regions between the Limpopo 
and Zambesi, with a map ; and a continuation of the paper on 
recent expeditions into New Guinea. 


SOCIETIES AND ACADEMIES 

London 

^ Geological Society, May 27.—John Evans, ILR.S., pre¬ 
sident, in the chair.—The following communications were read : 
—On the last stage of the Glacial period in North Britain, by 
T. F. Jamieson. In this paper the author arranged the Glacial 
phenomena of Scotland under the three following heads:—(1) The 
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great early glaciation by land-ice (ma^mum effects of glaciation). 
(2) The period of Glacial marine beds containing remains of 
arctic mollusca, when most of the country was covered by the 
sea. (3) The time of the late glaciers, the special subject of the 
paper. After expressing himself in opposition to the hypothesis 
of a great polar ice-cap, the author described this last period as 
one not of mere local glaciers, but as characterised by a return of 
a great ice-sheet over nearly the whole of Scotland and Ireland ; 
but he stated that this ice-sheet was probably neither so thick, so 
extensive, nor so enduring as that of the first period of glaciation, 
which cleared away everything in the shape of superficial de¬ 
posits, down to the hard rock. He believed, however, that in 
the last period the mountains of Scotland and Wales, as well as 
the Penine range and the rest of the north of England as far as 
Derby, were covered with thick ice, which in most parts reached 
down to the sea, and that extensive snow-beds prevailed over 
the rest of England. In the summer months the melting of these 
would give rise to streams of muddy water, and produce the 
superficial deposits of brick-earth, warp, and loess ; whilst when 
the currents were stronger, perhaps from the thaw being unusually 
rapid, deposits of gravel would be formed. This second ice- 
sheet would gradually become less and break up into valley- 
glaciers, which in their retreat would leave kaims and eskers 
at low levels, and moraines in the mountain-glens. During 
this time no new great submergence of the country took place ; 
and the last great modifications of the surface were sub-aerial, 
and not submarine, the work having been done by frost, rain, and 
glaciers.—Notes on the Upper Engadine and the Italian valleys of 
Monte Rosa, and their relation to the glacier-erosion theory of 
lake-basins, by the Rev. T. G. Bonney. The author stated that 
he had examined (i) the small lakes on the summit of the 
Bernina Pass. These were situated in a position very favour¬ 
able to glacier-erosion, and he thought might be attributed to 
that cause. (2) The lakes on the upper part of the Maloya Pass. 
These lay in three rock-basins, and at first sight seemed favour¬ 
able to the glacier-erosion theory; but further examination 
showed that they were in no way connected with the Glacial 
system of the neighbourhood, and were probably Preglacial. 
(3) The Val Bregaglia to the Lake of Como. The presence of 
terriers in the valley, its frequent 'V-like form, and the signs of 
Glacial action to near the present level of the stream, seemed to 
indicate that the glacier had had but slight erosive power. (4) 
The Como arm of the lake. It was shown that the glacier, which 
was supposed to have excavated the lake, had passed over the 
ridge of Nagelflulie and Molasse that encloses it, and had not 
been able to grind away its remarkably sharp crest. (5) Similar 
evidence was produced with regard to the Lake of Orta. (6) 
The Italian valleys east of Monte Rosa. These were shown to 
offer difficulties precisely similar to those of the Val Bregaglia. 
The author therefore argued that these cases showed how super¬ 
ficial the action of the glaciers had been; and that they must 
have been wholly inadequate to excavate the greater lake-basins, 
since no approach to this form, no U-like trough, was found in 
the valleys down which the glaciers had flowed on their way to 
the lakes. As then the principal features of the district appeared 
to be Preglacial, he contended that disturbances of beds of the 
valleys along lines transverse to their direction were more likely 
to have produced the lakes. 

Zoological Society, June 2.—Arthur Grote in the chair.— 
A letter was read from Mr. T. D. Forsyth containing an account 
of some of the animals met with in the vicinity of Kashgar.— 
An extract was read from a letter received from Mr. E. P. 
Ramsay, relating to a living cassowary {Casuariics attstralis), 
which he was proposing to send to the Society’s collection.— 
Prof. Owen, F.R.S., read the fifth part of his series of memoirs 
on the Osteology of the Marsupialia.” This portion contained 
a general account of the osseous structure of the kangaroos.— 
Lieut--Col. H. Irby exhibited specimens of apparently a new 
species of raven, which he had lately obtained in the vicinity 
of Tangier, Morocco, and which he was intending to describe, 
under the name of Corvus tingitanus ,—A communication was 
read from the Rev. 0 . P. Cambridge, on some new species of 
the Arachnidean family of Drassides^ from various localities.— 
A communication was read from Dr. E. Grube, containing de¬ 
scriptions of new Annulata collected by Mr, E. W. H. Holds- 
worth on the coasts of Ceylon.—A communication was read 
from Mr. W. Nation on the habits of Spermojfktla Hmpkx^ as 
observed in the vicinity of Lima.—A communication was read 
from A. G. Butler containing a list of the butterflies of Costa 
Rica, with descriptions of new species. 


^ Chemical Society, June 4.—Prof. Odling, F.R.S., pre¬ 
sident,^ in the chair.—The following papers were read:—i. 
Dendritic spots in paper, by H. Adrian. These he finds to 
consist 'of sulphide of copper, formed from particles of gun metal, 
derived from the machinery employed in manufacturing the paper; 
they are far more usually found in common paper than in the 
better classes. 2. The acidity of normal urine, by J. Resch, 
M.A. 3. On a simple method of estimating urea in urine, by 
Dr. Russell and Mr. West. The apparatus employed for this 
purpose was exhibited, and a practical illustration given by Mr. 
West. 4. On ipomseic acid, by E. Neison and J. Bayne. This 
acid, prepared by the action of nitric acid on jalapin, the authors 
find to be identical with sebacic acid. 5. On certain compounds 
of albumin with the acids, by G. S. Johnson. 6. On sulphide of 
acetyl, and 7. On a new method of preparing toluene : both by 
Dr. D. Tommasi, 8. Note on New Zealand Kauri gum, by 
M-. M. P. Muir. 

Royal Horticultural Society, May 27.—Scientific Com¬ 
mittee.—R. M‘Lachlan, F.L.S., in the chair.—The R'ev. M. J. 
Berkeley remarked with respect to the Thread Blight of the tea 
in Assam I have carefully examined the thread blight in com¬ 
pany with Mr. Broome. We could find not the slightest trace 
of fruit, and therefore we are unable to say to what genus its 
perfect state belongs. It seems to run indifferently over plants 
belonging to very different natural orders. The leaves of An-- 
drachne Irifoliaia, a plant which it also attacks, are very much 
damaged by minute lichens belonging to the genus Singnlct, In 
one perfect asci were discovered with minute sausage-shaped 
sporidia, in the other only stylospores were found, but of a very 
peculiar character. They were staff-shaped, hollowed out on 
either side, septate, and seated on very long pedicels.” Mr. 
Berkeley also placed before the committee a curious fungus from 
New Jersey, which affects Cnpresszts thujoides. Mr, J. B. Ellis, 
who sent it him, remarks, ‘^It grows from the same matrix 
yearly, generally at the extremities of the branches, which it 
causes to swell and branch in a brush-like or digitate manner.^’ 
It appeared to agree with Podisoma except in possessing no gela¬ 
tinous investment, and would appear to constitute a new genus.— 
Mr. M‘Lachlan remarked, with reference to the Termes exhibited 
Sit the last meeting from the wood of Zanzibar copal ( Trackjio^ 
bium), that he had ascertained that it did not belong to the sub¬ 
genus Eutermcs^ but to Cahtermcs, It seems to be an undescribed 
species, allied to Calotenncs solidus Hagen, but differing slightly. 
The original locality for that species is unknown. Hagen, in his 
monograph of the family, speaks of having seen two specimens 
of C. brcviSi a species from Central and South America, inclosed 
in copal. It would not be expected to find an American species 
under these conditions, and the individuals in question may pos¬ 
sibly have been the same as those from Kew. In the south of 
France two small indigenous species (one belonging to Calo- 
Urmes) do considerable damage, and a small North American 
species {Eutermes flampcs) had at one time established itself in 
the hot-houses of the gardens of Schonbrunn, at Vienna, princi¬ 
pally infesting the tubs in which plants were growing.—Mr. 
Andrew Murray sent a note on the section of a stem of Macro- 
zamia spiralis^ exhibited at the last meeting, and which was com¬ 
pletely riddled by the borings of a weevil, described by Mr. Pascoe 
under the name of Trams inter natus, —Prof. This el ton Dyer read 
the following extract from a letter addressed by Mr. W. H. Tillett 
to Dr. Hooker:—“April 26 .—Philodendron selloum is now in 
bloom again. Last night I fancied it was emitting heat, and in 
testing this with a thermometer found it was so. The heat in the 
house was 58° F,, and the thermometer rose at once to 68“ F. 

I have tested it again this evening, and the thermometer rises 
from 58° F. to 74“ F. April 27.—Testing die Philodendron last 
night, I found it was 35“ F. above the temperature of the house. 
The house was 56“, and the flower—one newly opened—91“.”— 
Dr. Voelcker thought the committee would like to know the 
results of his investigation of the soil of a London square in 
which Messrs. Veitch had twice planted planes, which in each 
case had died. Pie found, on examining the clear watery solution 
from treating the soil with distilled water, that the soil contained 
one-tenth per cent of common salt and two-tenths per cent, of 
nitrates. Now it was obvious that this was really a considerable 
quantity, when it was considered that one-tenth per cent of 
common salt would amount to a ton mixed with 6 in, of soil over 
an acre. He might say parenthetically that whenever tto aiPOtot 
of chlorine in soil reached anything like an appreeiafele quantity, 
it exercised an injurious influence. ■ 

General Meeting.—-Plenry Webb in rih® 
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M. J. Berkeley commented on the injury done to pears by a 
species of Ceddomyia and also by a fungus Helminthosporium 
^pyronim which produced the unsightly cracking of the surface. 


Royal Microscopical Society, June 3.—Charles Brooke, 
F.R.S., president, in the chair.—Mr. Slack called attention to 
a slide exhibited under one of the Society’s microscopes, as 
being a remarkable specimen of Herr Muller’s technical skill in 
diatom mounting. The slide had photographed upon it, in an 
extremely beautiful and perfect manner, eighty spaces with the 
names of diatoms below each, and a diatom of corresponding 
species was mounted in every space.—Mr. Charles Stewart de¬ 
scribed and figured on the blackboard the peculiar position of 
the touch corpuscles in the skin of the hand ; he also exhibited 
and described a section of an Ascidian, and explained the method 
of preparation. 

Boston, U.S. 

Society of Natural History, Jan. 7.—Dr. T. Steny 
Hunt read a paper on the stratification of rock-masses. The 
ciystalline rocks are commonly divided into stratified and 
iinstratified. These two classes correspond to what the 
author has designated indigenous and exotic rocks, hut a third 
class must be distinguished, which he has called endogenous 
rocks, and which appear to have been deposited from solu¬ 
tions, not in open basins, but in fissures at greater or less depths 
from the surface, and under peculiar conditions of temperature 
and pressure. To these crystalline deposits belong the various 
veinstones, including many of the so-called granites, especially 
those containing the rarer mineral species. The speaker desired 
to call attention to the fact that a stratiform or layer-like arrange¬ 
ment of the constituent parts is often met with, both in exotic 
and endogenous rocks, and cannot be regarded as characteristic 
of indigenous rocks, nor as a proof of aqueous deposition at the 
earth’s surface. While admitting the frequent occurrence of the 
bended stnicture in eruptive rock, and the necessity in many 
cases of a careful geognostical study to determine to which class 
a stratiform rock should be referred, the speaker maintained the 
truly indigenous character of the great formations of gneissic 
rocks, such as, for example, the Laiirentian, which from their 
wide extent, and from the mode of their association with layers 
of quartdte, limestone and irop’0>tides, were clearly deposited tt 
horizontal layers at the earth’s stficface. 

Feb. 4.— Mn J. A. Allen read a paper on geographical variation 
in colour among North American squirrels, exhibiting many speci¬ 
mens in illustration of his remarks. The law of geographical varia¬ 
tion in size, that representatives of the same species decrease in size 
with decrease in latitude or altitude of their range, was established 
by Prof. Baird in 1857-5^) in respect to both mammals and birds, 
who also noticed the occurrence of variation with locality in some 
other respects. Laws have beeii found to govern these variations as 
well, and are as follows :—(i) enlargement of peripheral parts 
towards the southward; (2) increase in depth, intensity, and 
extent of dark colours towai'ds the southwards, and (3) increase 
of colour with increase of humidity, or the correlation of intensity 
of colour and the mean annual rainfall. Mr. Allen then proceeded 
to notice the application of these laws to the family of squirrels. 
—Prof. C. IL Hitchcock spoke of his studies of the Plelder- 
berg recks of New Hampshire. He also described in detail the 
geology of the noithern part of Grafton County^ New Hamp¬ 
shire, where the Heldcrberg Rocks can be best studied 

Paris] 

f Academy of Sciences, June i.—M. Bertrand in the chair. 
—M. Jamin presented the following paper in continuation of his 
researches on magnetism On the part played by the mean 
section, the polar surfaces, and the armatures of a magnet. The 
author concludes that the mean section determines the quantity, 
and the surface the distribution, of the magnetism.—Presentation 
of an ingot of 250 kilogrs. of platinum iridium alloy, cast at the 
Conservatoire dcs Arts et Metiers, May 13, 1874, by M. le Gen. 
Morin. This enormous ingot is more than i metre in length] 
and contains about 10-3 per cent of iridium. It was fused in a 
furnace of limestone by means of an oxyhydrogen blow-pipe 
writh seven jets,^ the fusion being completed in from 63 tef 70 
minutes.—M. Clievreul communicated a paper containing ob¬ 
servations on M. roiissingaiilts paper on the transformation of 
iron into steel.—Boussingault made some remarks in reply, 
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and MM. Dumas and Pasteur added some observations.—-Ob¬ 
servations on the dwarf African races, li propos of the photo¬ 
graphs of Akkas sent by Prof. Panceri, by M. de Quatrefages. 
—Researches on the simultaneous diffusion of certain salts, by 
M. C. Marignac.—Probable decrease in the water supply from 
the Seine basin in the summer and autumn of 1874, by MM. E. 
Belgrand and G. Lemoine. The authors predict that the water 
supply will fall very low from now to the middle of October. 
—Memoir on the bay of St. Jean de Luz, by M. Bouquet de la 
Grye,—New process for engraving on copper, by the same 
author. The plate is first coated with a thin layer of silver, on 
which is spread a coloured varnish, and the design is then en¬ 
graved with a dry point. The tracing is finally etched by a so¬ 
lution of ferric chloride.—Note on magnetism, by M. J. M. 
Gaugain. The present researches relate to the magnetisation of 
hardened steel.—On the motion of the air in pipes (fourth 
note), by M. Ch. Bontemps.—On the adulteration of hee’s- 
w’^ax with Japanese wax, by M. Ch. Mcne. The author 
has determined the densities of the pure substances and of mix¬ 
tures containing the two kinds of wax in varying proportions.— 
On the integrals of the differential equations of curves of which 
the locus of the centres of the intersecting ellipsoids, similar and 
similarly placed, is a given curve, by M. I’Abbc Aoust.—On a 
mechanical problem, by M. II. Durrande.—On the principles of 
correspondence of the plane and of .space, by M. Zeulhen.—On 
the flatness of the planet Mars, by M. Amigucs. The author 
arrives at the conclusion that the planet was formed in two or 
more stages and that the mean density of the superficial layers 
is I'54 of the mean density of the nucleus.-—On the shock ot 
bodies (second note), by M. G. Darboux.—Perfection of electiic 
chronographs, and researches on electro-magnets, by M. Marcel 
Deprez.— Study of the products formed by the action of hydro¬ 
chloric acid on cast-iron and steel, by M. S. Clocz. The author 
has separated and made analyses of several hydrocarbons.—On 
the new triangulation of the Isle of Corsica, by M. F. Perrier.— 
Of the spectrum of muscle, by M. 1 ^. Ranvier. The author has 
devised an instrument called a myospcciroscLpc^ of which the 
action depends on the fact that striated muscular fibre when pro¬ 
perly prepared acts as a natural diffraction grating.—On certain 
particulars of the history of casein and albumen h propos of a 
recent note by hf. (Jommaillc, by M. A. Beebamp,—Experiments 
which explain the difference of opinion on the constitution of the 
iron in the blood, by MM. I^agueliu and L. Jolly.—On the 
Tyroglyphus of the vine, by M. A. ITimouze. This Acarus ( 7 \ 
is stated by Plancbon to destroy Phylloxera, but the 
author of the present communication does not speak of it liope- 
fuUy .as an agent of destruction of the vine .scourge.—On a new 
indigenous genus of terrestrial Lombricians 
by M. E. Perrier.—On the mode of contagion of cholera, by M. 
Ch. Pellarin. 
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THURSDAY, JUNE 18, 1874 


plateau on SOAP-BUBBLES 
Statigue exp'erimentaU et Morigue des Liqiddes soumis 
mix seules Forces moUculaires. Par J. Plat^u, Pro- 
fesseur h. TUniversit^ de Gand, &c. (Pans, Gauthier- 
ViUars ; London, Triibner & Co.; Gand et Leipzig, 

F. Cleram. 1873-) , , 

O N an Etruscan vase in the Louvre figures ot children 
are seen blowing bubbles. Those children probably 

enjoyed their occupation just as 
do Our admiration of the beautiful and delicate 
forms, growing and developing themselves, the feeling 
that it is otir breath which is turning dirty soap¬ 
suds into spheres of splendour, the fear lest by an 
irreverent touch we may cause the gorgeous vision to 
vanish with a sputter of soapy water in our eyes, our wist¬ 
ful gaze as we watch the perfected bubble when it sails 
awav from the pipe’s mouth to join, somewhere in the 
sky "all the other beautiful things that have vanished be 
fore it assure us that, whatever our nominal age may be- 
we are of the same family as those Etruscan children. 

Here, for instance, we have a book, in two volumes, 
octavo, written by a distinguished man of science, and 
occupied for the most part with the theory and practice of 
bubble-blowing. Can the poetry of bubbles sumve this ? 
Will not the lovely visions which have floated before the 
eyes of untold generations collapse at the rude touch o 
Science, and “ yield their place to cold maten^ laws . 
No we need go no further than this book and its author 
to learn that the beauty and mystery of natural pheno¬ 
mena may make such an impression on a fresh and open 
mind that no physical obstacle can ever check the course 
of thought and study which it has once called forth. 

M. Plateau in all his researches seems to have selected 
for his study those phenomena which exhibit some r^ 
markable beauty of form or colour. In the zeal with 
which he devoted himself to the investigation of the laws 
of the subjective impressions of colour, he exposed his 
eyes to an excess of light, and has ever since been blind. 
But in spite of this great loss he has continued for niany 
years to carry on experiments such as those described 
in this book, on the forms of liquid masses and fihns, 
which he himself can never either see or handle, but from 
which he gathers the materials of ^science as they are 
furnished to him by the hands, eyes, and minds of de¬ 
voted friends. ^ 

So perfect has been the co-operation with which these 
experiments have been carried out, that there is hardly a 
single expression in the book to indicate that the measures 
which he took and the colours with which he was charmed 
were observed by him, not in the ordinary way, but 
through the mediation of other persons. 

Which, now, is the more poetical idea—the Etruscan 
boy blowing bubbles for himself, or the blind man of 
science teaching his friends how to blow them, and mak¬ 
ing out by a tedious process of question and answer the 
conditions of the forms and tints which he can never 
see ? 

But we must now attempt to follow our author as he 
passes from phenomena to ideas, from experiment to 

theory. 

VoL. X.— No. 242 


The surface which forms the boundary between a liquid 
and its vapour is the seat of phenomena on the careful 
study of which depends much of our future progress in 
the knowledge of the constitution of bodies. To take 
the simplest case, that of a liquid, say water, placed in a 
vessel which it does not fill, but which contains nothing 
else. The water lies at the bottom of the vessel, and the 
upper part, originally empty, becomes rapidly filled with 
the vapour of water. The temperature and the pressure— 
the quantities on which the thermal and statical relations 
of any body to external bodies depend—are the same for 
the water and its vapour, but the energy of a milligramme 
of the vapour greatly exceeds that of a milligramme of 
the water. Hence the energy of a milligramme of water- 
substance is much greater when it happens to be in the 
upper part of the vessel in the state of vapour, than 
when it happens to be in the lower part of the vessel in 

the state of water. _ 

Now we find by experiment tbat tbere is no difference 
between the phenomena in one part of the liquid and 
those in another part except in a region close to the 
surface and not more than a thousandth or perhaps a 
millionth of a millimetre thick. In the vapour aho, every¬ 
thing is the same, except perhaps in a very thin stratum 
close to the surface. The change in the value of the 
energy takes place in the very narrow region between 
water and vapour. Hence the energy of a milligramme 
of water is the same all through the mass of the water 
except in a thin stratum close to the surface, where 
it is somewhat greater; and the energy of a milligramme 
of vapour is the same all through the mass of vapour 
except close to the surface, where it is probably less. 

The whole energy of the water is therefore, in the 
first place, that due to so many milligrammes of water ,* 
but besides this, since the water close to the surface ha,s 
an excess of energy, a correction, depending on this 
excess, must be added. Thus we have, besides the energy 
of the water reckoned per milligramme, an additional 
energy to be reckoned per square millimetre of surface. 

The energy of the vapour may be calculated in the 
same way at so much per milligramme, with a deduction 
of so much per square millimetre of surface. The quantity 
of vapour, however, which lies within the region in which 
the energy is beginning to change its value is so small 
that this deduction per square millimetre is always much 
smaller than the addition which has to be made on 
account of the liquid. Hence the whole energy of the 
system may be divided into three parts, one proportional 
to the mass of liquid, one to the mass of vapour, and the 
third proportional to the area of the surface which sepa¬ 
rates the liquid from the vapour. 

If the system is displaced by an external agent in such 
a way that the area of the surface of the liquid is increased, 
the energy of the system is increased, and the only source 
of this increase of energy is the work done by the external 
agent. There is therefore a resistance to any motion 
which causes the extension of the surface of a liquid. 

On the other hand, if the liquid moves in such a w^y 
that its surface diminishes, the energy of the 
diminishes, and the diminution of energy appea^ m me 
form of work done on the external agent which allows me 
surface to dimmish. Now a ^ac^which ten^ to^ 

minish in area, and which 
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any solid framework which forms its boundary, is said to 
have surface-tension. Surface-tension is measured by the 
force acting on one millimetre of the boundary edge. In 
the case of water at 20® C., the tension is, according to 
M. Quincke, a force of 8’253 milligrammes weight per 
millimetre. 

M, Plateau hardly enters into the theoretical deduction 
of the surface-tension from hypotheses respecting the con¬ 
stitution of bodies. We have therefore thought it desirable 
to point'out how the fact of surface-tension may be 
deduced from the known fact that there is a difference in 
energy between a liquid and its vapour, combined with the 
hypothesis, that as a milligramme of the substance passes 
from the state of a liquid within the liquid mass, to that 
of a vapour outside it, the change of its energy takes 
place, not instantaneously, but in a continuous manner. 

M. van dcr Waals, whose academic thesis, Over de 
Continuiteit van den Gas- en Vloeistoftoestand,”"^ is a most 
valuable contribution to molecular physics, has attempted 
to calculate approximately the thickness of the stratum 
within which this continuous change of energy is ac¬ 
complished, and finds it for water about 0*0000003 
millimetre. 

Whatever we may think of these calculations, it is at 
least manifest that the only path in which we may hope to 
arrive at a knowledge of the size of the molecules of 
ordinary matter is to be traced among those phenomena 
which come into prominence when the dimensions of 
bodies are greatly reduced, as in the superficial layer of a 
liquid. 

But it is in the experimental investigation of the effects 
of surface-tension on the form of the surface of a liquid 
that the value of M. Plateau^s book is to be found. He 
uses two distinct methods. In the first he prepares a 
mixture of alcohol and water which has the same density 
as olive oil, then introducing some oil into the mixture 
and waiting till it has, by absorption of a small portion 
of alcohol into itself, become accommodated to its posi¬ 
tion, he obtains a mass of oil no longer under the action 
of gravity, but subject only to the surface-tension of its 
boundary. Its form is therefore, when undisturbed, 
spherical, but by means of rings, disks, &c., of iron, he 
draws out or compresses his mass of oil into a number 
of different figures, the equilibrium and stability of which 
are here investigated, both experimentally and theoreti¬ 
cally. 

The other method is the old one of blowing soap- 
bubbles. M. Plateau, however, has improved the art, first 
by finding out the best kind of soap and the best propor¬ 
tion of water, and then by mixing his soapy water with 
glycerine. Bubbles formed of this liquid will last for 
hours, and even days. 

By forming a frame of iron wire and dipping it into 
this liquid he forms a film, the figure of which is 
that of the surface of minimum area which has the 
frame for its boundary. This is the case when the 
air is free on both sides of the film. If, however, the 
portions of air on the two sides of the film are not in con¬ 
tinuous communication, the film is no longer the surface 
of absolute minimum area, but the surface which, with 
the given boundary, and inclosing a given volume, has a 
• minimum area. 

M. Plateau has gone at great length intb the interesting 

* Leiden, A, W. Sijthoff, 187S. 
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but difficult question of the conditions of the persistence 
of liquid films. He shows that the surface of certain 
liquids has a species of viscosity distinct from the inte¬ 
rior viscosity of the mass. This surface-viscosity is very 
I'cmarkable in a solution of saponinc. There can be 
no doubt that a property of this kind plays an important 
part in determining the persistence or collapse of liquid 
films. M, Plateau, however, considers that one of the 
agents of destruction is the surface-tension, and that the 
persistence mainly depends on the degree in which the 
surface-viscosity counteracts the surface-tension. It is 
plain, however, that it is rather the inequality of the 
surface-tension than the surface-tension itself which acts 
as a destroying force. 

It has not yet been experimentally ascertained whether 
the tension varies according to the thickness of the film. 
The variation of tension is certainly insensible in those 
cases which have been observed. 

If, as the theory seems to indicate, the tension di¬ 
minishes when the thickness of the film diminishes, the 
film must be unstable, and its actual persistence would 
be unaccountable. On the other hand, the theory has not 
as yet been able to account for the tension increasing 
as the thickness diminishes. 

One of the most remarkable phenomena of liquid films 
is undoubtedly the formation of the black spots, which 
were described in 1672 by Hooke, under the name of 
holes. 

Fusinieri has given a very exact account of this pheno¬ 
menon as he observed it in a vertical film protected from 
currents of air. As the film becomes thinner, owing lo 
the gradual descent of the liquid of which it is formed, 
certain ^portions become thinner than the rest, and begin 
to show the colours of thin plates. These little spots 
colour immediately begin to ascend, dragging after them 
a sort of train like the tail of a tadpole. These tadpoles, 
as Fusinieri calls them, soon begin to accumulate near 
the top of the film, and to range themselves in horizontal 
bands according to their colours, those which have the 
colour corresponding to the smallest thickness ascending 
highest. 

In this way the colours become arranged in horizontal 
hands in beautiful gradation, exhibiting all the colours of 
Newtoffis scale. When the frame of the film is made to 
oscillate, these bands oscillate like the strata formed by 
a series of liquids of different densities. This sho^vs that 
the film is subject to dynamical conditions similar to those 
of such a liquid system. The liquid is subject to the con¬ 
dition that the volume of each portion of it is invariable, 
and the motion arises from the fact that by the descent 
of the denser portions (which is necessarily accompanied 
by the rise of the rarer portions) the gravitational potential 
energy of the system is diminished. In the case of the 
film, the condition which determines that the descent of 
the thicker portions shall entail the rise of the thinner 
portions must be that each portion of the film offers a 
special resistance to an increase or diminution of area 
This resistance probably forms a large part of the super¬ 
ficial viscosity investigated by M. Plateau, which retards 
the motion of his magnetic needle, and evidently is far 
greater than the viscosity of figure, in virtue of which the 
film resists a shearing motion. 

The coloured bands gradually descend from the top of 
the film, presenting at first a continuous gradatiofi of 
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colour, but soon a remarkable black, or nearly black, band 
begins to form at the top of the film, and gradually to ex¬ 
tend itself downwards. The lower boundary of this black 
band is sharply defined. There is not a continuous gra¬ 
dation of colour according to the arrangement in Newton’s 
table, but the black appears in immediate contact with 
the white or even the yellow of the first order, and M. 
Fusinieri has even observed it in contact with bands of 
the third order. 

Nothing can show more distinctly that there is some 
remarkable change in the physical properties of the film, 
when it is of a thickness somewhat greater than that of the 
black portion. And in fact the black part of the film is 
in many other respects different from the rest. It is easy, 
as Leidenfrost tells us, to pass a solid point through the 
thicker part of the film, and to withdraw it, without 
bursting the film, but if anything touches the black part, 
the film is shattered at once. The black portion does not 
appear to possess the mobility which is so apparent in 
the coloured parts. It behaves more like a brittle solid, 
such as a Prince«Rupert’s drop, than a fluid. Its edges 
are often very irregular, and when the curvature of the 
film is made to vary, the black portions sometimes seem 
to resist the change, so that their surface has no longer 
the same continuous curvature as the rest of the bubble. 
We have thus numerous indications of the great assistance 
which molecular science is likely to derive from the study 
of liquid films of extreme tenuity. 

We have no time or inclination to discuss M. Plateau^s 
work in a critical spirit. The directions for making the 
experiments are very precise, and if sometimes they 
appear tedious on account of repetitions, we must re¬ 
member that it is by words, and words alone, that the 
author can learn the details of the experiment which 
he is performing by means of the hands of his friends, 
and that the repetition of phrases must in his case 
take the place of the ordinary routine of a careful 
experimenter. The description of the results of mathe¬ 
matical investigation, which is a most difficult but at 
the same time most useful species of literary composition, 
is a notable feature of this book, and could hardly be better 
done. The mathematical researches of Lindelof, Laniarle, 
Scherk, Riemann, &c., on surfaces of minimum area, 
deserve to be known to others besides professed mathe¬ 
maticians, and M. Plateau deserves our thanks for giving 
us an intelligible account of them, and stiU more for 
showing us how to make them visible with his improved 
soap-suds. 

In the speculative part of the book, where the author 
treats of the causes of the phenomena, there is of course 
more room for improvement, as there always must be 
when a physicist is pushing his way into the unknown 
regions of molecular science. In such matters everything 
human, at least in our century, must be very imperfect, 
but for the same reason any real progress, however small, 
Is of the greater vakia J. Clerk Maxwell 


BINTONES PRACTICAL PHYSIOLOGY 
Physi0h^forPmcikalUs&, By various writers. Edited 
by James Hinton. 2 vols. (Henry S. King & Co.) 
HIS work consists of a series of independent essays 
by different writers, on points in physiology which 
are likely to prove interesting and instructive to the 


general public. No attempt is made to give more than 
the best known facts of the science, together with the 
most approved theories by which they are, at the present 
day, connected. The thoroughness of the knowledge of 
the authors, the largeness of the view they take of the 
subject, and the easiness of the style they adopt add 
greatly to the interest of the book. 

Those who are accustomed to regard the living body as 
an arrangement of organs which is quite peculiar and 
whose mechanism is altogether inexplicable upon the 
ordinary principles of mechanics and chemistry, will, 
after having carefully studied this work, be convinced 
how subject it is to the same influences that affect the 
inanimate world, and that in fact it is nothing more than a 
very complex machine, with the detailed mechanism of 
which we are daily becoming more and more acquainted. 
There are peculiarities however in the living frame which 
fail to be represented in working out the analogy with the 
steam engine. The latter, after being constructed, daily 
wastes. Every day it becomes worse, for each stroke of 
its piston, to say nothing of the motion of its other parts, 
implies a waste of the piston itself, and of the cylinder in 
which it is inclosed, and in which it works. Now when 
we get these out of order, the whole machine has to be 
stopped, that the engineer may repair the deteriorated 
portions.” Such is not the case in the living body, which 
differs from any machine yet constructed in that it is 

constantly working, constantly wasting, and constantly 
repairing its own deficienciesP This is a most important 
difference between the two engines; and it is almost 
certain, that as'oUr knowledge of machine-construction in¬ 
creases, but little improvement will ever be made in this 
direction, on account of the nature of the materials em¬ 
ployed, so that the difference will not be diminished. The 
cell of a Daniel’s battery may be instanced as an example 
of an engine in which a partial repair of its structure is 
continually being effected, for by the gradual solution of 
the crystals of sulphate of copper that are always placed 
in one of the compartments, the power of the battery, 
and therefore the constancy of the current it developes 
is rendered more perfect. 

There is an excellent chapter on alcohol, in which the 
principle of its action is most clearly explained. The 
author prefaces his subject by clearly stating his views on 
its social relations. For instance, he remarks We 
are not in the ranks of those who would remove the tax 
on spirits, a tax whereby the poor as well as the rich are 
made to contribute to the expenses of Government, by 
paying a price above its production-cost for an article of 
luxury; and very far are we from siding with those who 
misinterpret the liberty of the subject—we mean the right 
of any man to wrong his neighbour, to sell him fictitious 
goods—poison, perchance for food.” . . , are not 

abstainers ourselves, and we are not about to advocate 
teetotalism under the banner of physiological instruc¬ 
tion.” 

There is a paragraph which quite represents the gener¬ 
ally accepted doctrine of the relation of mental activity to 
work done, but to which we think all physiologists ought 
now-a-days to take exception. It is , that 

“energy, the manifestation of power, or the eonvempp of 
force into action, involves no expenditure of life or loss of 
power* Thinking or lifting a weight js but a funcMoi^ pf 
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tissues provided to issue thoughts or actions. The tissues 
do not suffer by reason of their employment, so long as 
their nutrition is maintained. Brain and muscle can be 
very fairly likened to machinery.” From this it is evident 
that the author considers that both mental and muscular 
activity involve a consumption of nutriment material ac¬ 
cording to their amount. Of muscular action this is no 
doubt correct, for the amount of work performed can be 
measured by foot-pounds without difficulty ; but as it is 
inconceivable that we should be able to say that one pound 
falling through one foot is equivalent to so much thought, 
or so much of an argument, not because of the difficulty 
in measuring, but because of the total absence of relation 
between the one and the other; so it is necessary to 
believe that thought is not a mode of motion, is 
not capable of being correlated with the other physical 
forces, and does not involve the consumption of nutrient 
fluid. If the brains of different individuals are compared 
to running streams, in which the waters exhibit different 
degrees of clearness, as brains give evidences of differ¬ 
ences in quality, their thoughts may be compared to the 
reflections of surrounding objects on the surfaces of the 
streams, different in intensity according to the clearness 
of the water or the quality of the brain cells. Upon this 
analogy it is evident that the relative intensity of different 
reflections is not dependent at all on the stream itself, but 
on the illuminating power of the objects reflected ; in like 
manner we cannot conceive that the amount of nerve tissue 
disintegrated by the greatest minds at the time that they 
are evolving their mightiest thoughts is in excess of that 
which is wasted during the same time by the most 
commonplace member of every community. Thought is 
as intimately connected with the reception of external im¬ 
pressions by the healthy human brain as reflections from 
water are with the illumination of the surrounding 
objects j they are involuntary when cause for their deve¬ 
lopment is present. 

The chapters on headache and on sleep are amongst 
those which show how backward is our knowledge of 
some of the simplest of the phenomena of life. We may 
be able to recognise that “ sick headache” and nightmare 
have something to do with the presence of indigestible 
matter in the stomach, but as to the true relation betw:een 
the two we are still completely in the dark. In speaking of 
taking cold” the author tells us that cold contracts al¬ 
most all substances, and when the skin is exposed to its in¬ 
fluence the contraction becomes visible to the eye, and the 
appearance it presents is colled goose-s^in, from its resem¬ 
blance to the natural condition of the skin of the goose.” 
This will, we fear, mislead those readers who are pure 
physicists as to what is the index of expansion of skin 
for heat, the fact being that the cold, by stimulating the 
smaH arteries of the corium, causes them to contract, and 
so prevents the blood from entering its substance, which 
gives it the shrunken, plucked-bird-like appearance that 
it presents. We are told also that ^^no danger need ever 
be apprehended from the application of cold water . 
to the naked body, if it be made immediately after re¬ 
maining some time exposed to a high temperature.” With 
this it is difficult to agree, for the epistaxis, or nose-bleed- 
iug, which sometimes occurs on entering the cold plunge 
of the Turkish bath shows that the blood-pressure is 
thereby suddenly augmented to a degree which cannot 


but be dangerous in some cases, especially when the walls 
of the arterial system are not as strong as they might 
be. 

In conclusion we strongly recommend this work to non¬ 
professional readers, from the lucid and logical manner in 
which the physiological problems of everyday life are 
stated. The public cannot be too forcibly impressed with 
the importance of removing causes rather than combat¬ 
ing effects by direct means, and on these points the 
authors lay considerable stress. The principles of such 
subjects as ventilation and gymnastics cannot be too fre^ 
quently taught, and when expounded by writers so capa¬ 
ble as those of the work before us they are doubly 
impressive. 


( 9 OT BOOIC SHELF 

Annual Record of Science and Industry for 1873, 
Edited by Spencer F. Baird, with the assistance of 
eminent men of Science.—(New York: Harper and 
Brothers, 1874.) 

The Year Book of Facts in Science and Art: exliibitmg 
the most import ant discoveries of the past year By 
John Timbs.—(London : Lockwood and Co., 1874.) 

These books, like M. Figuier’s ^^UAnnde scientifique,^ 
give a fair general idea of the progress of Science and 
the mechanical arts during the year. They are scarcely 
sufficiently comprehensive and exact for the man of 
Science, but are decidedly useful for the ordinary well- 
educated reader, who takes an interest in the discoveries 
of Science. Mr. Baird^s book is perhaps something more 
than this : it is carefully arranged, and enters into detail 
in most cases; it is also preceded by a General Summary 
I of Scientific Progress,” of somewhat more than a hun¬ 
dred pages. From this we learn that five new planets 
were discovered during 1873—“Sophrosyne” 
being the 134th in order, starting from Ceres,” which 
was discovered in 1801. Seven comets were seen during 
last year, three of them new ones ; five out of the seven 
were first seen in Marseilles by those indefatigable ob¬ 
servers, Stephan, Coggia, and Borelli. In Physics there 
appears to have been no discovery of any particular note. 
In Chemistry the copper-zinc couple of Dr. Gladstone 
and Mr. Tribe, and its results are described as among the 
most interesting work of the year. Further on we find an 
account of the cruise of the Challenger^ and favourable 
mention of Sir ^ William Thomson’s suggestions that’ 
steel pianoforte-wire should be used for a sounding line 
in place of the usual hempen cord, which offers far greater 
resistance, and requires a heavy weight at the bottom. 
Under the head of “Mechanics and Engineering,” we 
find some interesting statistics of American iron-industry. 
The production of pig-iron in the United States is esti¬ 
mated (for 1873) at 2,406,637 gross tons. The total 
number of furnaces is 636, and their estimated capacity 
4>37 Ij 277 net tons. There are eight Bessemer works in 
the country, with a total capacity of 170,000 tons. The 
great Hoosac tunnel, 4J miles long, was completed during 
the year. In Timbs’ “Year Book” we find too many 
evidences of careless compilation, and great want of 
method in grouping the different subjects. We read, 
“ Dr. Odling, President of the Chemical Society, read a 
paper On the preparation of the Standard Trial plates to 
be used in verifying the composition of the coinage : 
the paper was by Mr. Roberts, not Dr. Odling. Among 
the so-called chemical subjects, we find “ Sunlight for the 
sick,” “Transparent paper,” and “Opium-smoking in 
New York.” It is unfortunate also that non-scientific 
journals are so often made to guarantee scientific facts. 
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The lllusirated Londo 7 i News is quoted, and the Hitinp- 
shire Tcle^ 7 'apJi is made to paraphrase the Philosophical 
Magazine. 

Reprmf of Boddaerfs Table des Planches EnhaninceB 
dNistoire Natnrellcd Edited by W. B. Tegetmeier, 
F.Z.S. 

Mr. Tegetmeier has done a service to ornithology by 
increasing the facilities for precise avian nomenclature, in 
reprinting, with an accuracy in typography which does 
him much credit, a catalogue compiled by Dr. Boddaert, 
printed in 1783, which contains the names of a large 
number of birds, given on the then novel binomial system 
of Linnaeus. The original work is extremely scarce, only 
two copies being known in the United Kingdom ; and as 
so much stress has to be laid on priority in naming, a 
book published so soon after the tenth edition of the 
“ Systema Naturae” ought to be available to all working 
ornithologists. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

Molecular Motion 

^ In Prof. MaxwelPs comtnimication. Nature, voL viii., p. 537, on 
this subject, he assumesthat if represent thenumber of molecules 
of a particular kind in a given element of space with a velocity 
given in direction and magnitude, which we will call v-^ ; and 
if «2 represent the particles of another kind in the same element 
with the velocity then the number of encounters of these 
particles is proportional to n-^ x «2 j ^^ud if out of these we 
select the particular encounters which give rise to a given set 
of r^Mtant vdocities and z/gV assume that if 

the number of particles in the element which originally had the 
velocities and vl be called n-l and n.f then 
7^1 = nl n.l 

This reasoning does not seem convincing. Assuming that in an 
element of space the average number of particles having a given 
velocity is the same, so that and «o are not functions of and 
c/2, then Mr. Maxwell’s statement might be admitted j but if the 
number of particles in a given element is a function of its velo¬ 
city in direction and magnitude, then although the average of the 
numbers in each direction is maintained, it does not follow that 
the average numbers of particles having the velocities Vj and 
are directly restored from the particles having the velocities 
and vf. All that can be assumed is, that the average num¬ 
ber of particles in a given element of space is maintained from 
the particles in that and the remaining elements. Just as in the 
case of an equilibrium of trade, the average course of exchange 
with respect to a given country is at par; but we cannot there¬ 
fore safely assume that the same is the case relatively to any 
other individual country. 

There are several other points in Mr. Maxwell’s communi¬ 
cation which seem to me to require fortification, but the subject 
has already assumed so technical a form that it would perhaps 
be uninteresting to your readers to point them out. My im¬ 
pression is that the whole subject is still somewhat beyond the 
grasp of strict mathematical reasoning, and is still open to expe¬ 
rimental investigation. F. Guthrie 

Graaff Reinet College, Feb. 7 

[This question is treated at length in my paper On the dyna¬ 
mical theory of gases {Phil. Trans., 1866). It is there shown 
that if the average course of exchange is in a cycle from A to B, 
B to C, C to A, an equal reason may be given why it should be 
in the opposite cycle A to C, C to B, B to A., and thus it is 
shown that the exchange is at par between each pair of states 
separately. For a far more elaborate theoretical treatment of 
the subject Prof. Guthrie is referred to the papers of Prof. Ludwig 
Boltzmann in the Vienna Transactions since 1868. I fear we 
must delay the experimental investigation for some time, till we 
are able to count the molecules in a given space, to observe their 
velocities, and to repeat these operations millions of times in a 
second.— J. Clerk Maxwell,] 


The Germans and Physical Axioms 

Although the d priori origin of the fundamental principles 
of Mechanics has been lucidly demonstrated by the reasoning of 
Herbert Spencer, it is presumable that his antagonists, who evi¬ 
dently pay great deference to authority, will not be convinced of 
its truth except by the opposition of acknowdedged authorities. 
Kant, in Germany, one of the first and most assiduous students 
of Newton’s Prmcipia, from which he derived the nebular 
hypothesis subsequently developed by Laplace, thus delivers 
himself respecting the matter -under discussion :— 

‘*The science of Natural Philosophy (Physics) contains in 
itself sjTiihtiicsd. d priori as principles. For instance, 

the proposition, * in all changes of the material world, the quan¬ 
tity of matter remains unchanged; ’ or, that ‘ in all communica¬ 
tion of motion, action and reaction must always be equal.’ In 
both of these, not only is the necessity^ and therefore their 07 'igin 
d priori clear. . . . And so it is with regard to the other proposi- 
.tions of the pure part of Natural Philosophy.”—‘‘Critique of 
Pure Reason,” Bohn’s edition, page ii of Introduction :— 

This is explicit and incontrovertible. Yet those with whom 
precedents are omnipotent may argue that, since Kant was pre¬ 
eminent as a metaphysician rather than as a physicist, his 
deliverances must fall before the contrariety of such a man as 
Prof. Tait. Read then, the declaration of Helmholz :— 

“ In mathematics the general propositions which, under the 
name of axioms, stand at the head of the reasoning, are so few 
in number, so comprehensive, and so immediately obvious, that 
no proof whatever is needed for tliem. Let me remind you that 
the whole of algebra and arithmetic is developed out of the 
three axioms— 

* Things which are equal to the same things are equal to 
one another.’ 

‘ If equals be added to equals, the wholes are equal. ’ 

‘If unequals be added to equals, the wholes are unequal.’ 
“And the axioms of geometry and mechanics are not more 
numerous. The sciences we have named are developed out of 
these few axioms by a continual process of deduction from them 
in more and more complicated cases.”—Lecture “ On the Rela¬ 
tion of Natural Science to G^eral Science.” 

Of course neither of these attestations is elucidatory, but they 
suffice to show that in Germany, at least, the axiomatic nature 
of physical principles is beyond controversy. 

Waterbury, Conn., U.S. Chas. G. Root 


The Long Peruvian Skull 

A KIND correspondent has called my attention to a communi¬ 
cation from Dr. Daniel Wilson, of Toronto, in Nature, vol. x. 
p. 46, to which my friend considers it' incumbent upon me to 
reply. The communication in question has now reached me, 
although so late, but I can hardly regard it as requiring any 
answer, since I am quite satisfied my iriend Dr. Wilson in it 
answers himself. As to his logical arguments, based upon Prof. 
Wyman’s suggestion, that in Dr. Wilson’s estimation the skulls 
are natu 7 ‘al becatese they ai-e syfiwietjical, no one can doubt that 
Dr. Wilson is fully acquainted with the want of symmetry in a 
large number of crania of all races. Of this it was scarcely 
needful for Dr. Wilson to reassure us. 

But in reply to the real question at issue, had the ancient 
Peruvians dolichocephalic or long skulls, as well as brachyce- 
phalic, or short skulls ? This question I must regard as fully 
solved, and I look upon it that craniologists consider this race to 
be brachycephalic. Plow is it, then, that Dr. Wilson, who has 
paid great attention to the study of cranlology, maintains that 
there were among the ancient Peruvians two distinct types, a 
dolichocephalic and a brachycephalic section? A reference 
to his “Prehistoric Man,” the two editions of which lie be¬ 
fore me on the table, will suffice to indicate the source 
of error. I will refer to the figures which are une¬ 
quivocal. In the first edition of this W’ork, Dr. Wilson 
gives. Fig. 59, p. 240, vol. ii., the wood-cut of a Peruvian doli¬ 
chocephalic skull, as an instance of the long skull type natural 
to the ancient Peruvians. At p. 242 he gives, “ Fig. 60.—A 
Penivian Child’s SkuP, Normal.” This is.the woodcut repeated 
in Nature, vol. x. p. 48, Fig. 3. Seeing that both these skhlls 
bore unequivocal marks of artificial distortion, years 2^0 / ac¬ 
quainted Dr. Wilson with this fact, when I hfe to 

reply that the printer had not put the proper figwesTn right 
places. When ttiesecond edition of “Frehistorid reached me 
I looked to see if the r%ht outs hadgof propet plw^ 
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but was surprised to bud that at p. 446 the former figure is repeated 
with the description, *‘Fig. 58.—Peruvian Depressed Skull/’ This 
is quite correct, for it is not only depressed, but depressed by art; 
therefore it cannot be an instance of a natural Peruvian'doli¬ 
chocephalic skull. But at p. 451 the latter woodcut is repeated 
as “Fig. 60.—Peruvian Child’s Skull, Normal,” and described 
as such. Indeed it is not necessary to go beyond Dr. Wilson’s 
communication to Nature. Ills Fig. 3,^p. 48, is the identical 
woodcut, as “ Peruvian Child’s Skull Normal.” This woodcut 
is quite conclusive as to what I have asserted, that Dr. Wilson 
has answered himself. For it is the calvarium of a child which 
has been artificially distorted and thereby elongated. And in 
truth it is only necessary to cast the eye on the figures upon the 
same page in Nature to see that all the skulls, Figs, i, 3, and 
4, have all been distorted, and distorted in the same manner, viz. 
by a figure of 8 bandage, which has left its distinct impressions 
upon the frontal, parietal, and occipital bones. This distortion 
has necessarily converted them into dolichocephalic or long skulls, 
in contradistinction to their natural form, which is exhibited in 
Fig. 2, on the same page bf Nature. This bandage has been 
the instrument of distortion, and all three have been deformed 
in what I call the cylindroidal manner, resulting in the lengthen¬ 
ing out of the calvarium. It may be observed that this mode of 
distortion is the most generally diffused of any among human 
races, both of the old world and the new. The figures differ 
only in the degree of deformation, the “ Fig. 3.—Peruvian Child’s 
Skull, Normal, ” having been less tightly compressed than the 
other two. I conclude that it is quite unquestionable that this 
Peruvian skull cannot be looked upon as a natural Peruvian 
skull, cannot be adduced as evidence that there was a second 
type of cranium among the ancient Peruvians. The best inspec¬ 
tion I am able to give the figures proves this unequivocally, and 
I am bound to affirm, with the utmost respect to Dr. Daniel 
Wilson, that he has fully answered himself, and proved that the 
asserted long Peruvian jskulls are simply crania artificially con¬ 
torted into dolichocephalic ones. After this it may be very 
safely said that craiiiologists, beginning with Morton, and going 
on to that eminent and accurate anatomist, Prof. J. Wyman, 
are agreed that the ancient Peruvian race was distinguished by 
having bracbycephaJic skulls, as is shown in Dr. Wilson’s 
“ Fig. 2.— Peruvian Child’s Skull, Santa,” Nature, vol. x. 
p. 48, which is simply an undistorted and natural example. 

plaving said this, v?hich is a plain statement of what 1 believe 
to be tbe truth, I may add that I regret to find scientific ques¬ 
tions are by some even who have acquired a reputation treated 
as a source of wrang ling (I do not at all allude to Dr. Wilson), 
which I observe with much regret; but such course I most certainly ? 
shall not imitate. If a plain statement of facts does not convince, 

I shall not try any other method. When Dr. D. Wilson shall 
produce half a score of ancient Peruvian dolichocephalic skulls, 
the appearance of which totally precludes the possibility of inter¬ 
ference by art or other deforming accident, then the question he 
introduces will he open for discussion, hut, until then, I hold 
that there is no valid reason to doubt that the ancient Peruvians 
were a decidedly hrachycephalic race. 

J. Barnard Davis 

In Nature, (vol. x. p. 46), Prof. Daniel Wilson replies to 
criticisms by Dr. J. Barnard Davis and myself, of his con¬ 
clusion that certain skulls, described and figured in “ Prehistoric 
Man,” and belonging to the collections of Dr. Warren, of 
Boston, had natural and not artificial forms. As far as I am 
concerned, he quotes from a letter of mine to Dr. Davis the 
following sentence :— 

“The upshot of the whole is the crania do not confirm Dr, 
Wilson’s statement. One of Dr. Wilson’s chief points—-in fact 
it is his chief point—is, that the skulls are natural because they 
are symmetrical, and it is next to impossible that a distorted 
skull should he symmetrical.” 

In this sentence he says I misrepresent him, and appeals,to his 
published views with regard to asymmetry in skulls in general, 
about which I had said nothing, I was writing only of those 
particular ones represented in Figs, i and 3 of Prof. Wilson’s 
article in Nature, and Figs 59 and 60 in “Prehistoric Man.” 
In justification of the paragraph from my letter given above, and 
to which he objects as unfair, I quote the following sentence from 
“Prehistoric Man,” pp. 449-50 :— 

“Few who have had extensive opportunities of minutely exa¬ 
mining and comparing normal and artificially formed crania will, 
I think, be prepared to dispute the fact that the latter are rarely 
if ever symmeirkaL The application of pressure on the head of 


the living child can easily he made to change its natural contour, 
blit it cannot yhe to its artificial proportions that harmonious 
repetition of corresponding developments on opposite sides which 
may be assumed as the normal condition of the unmodified 
cranium. But in so extreme a case as the conversion of a bra- 
chyccphalic head averaging about 6*3 in longitudinal diameter, 
the retention of anything like normal symmetricalproporiioiis is 
impossible. Yet the dolichocephalic Peruvian crania present no 
such abnormal irregularities as could give countenance to the 
theory of their form being an artificial one.” 

I will only add, that in several distorted dolichocephalic Peru¬ 
vian crania in the collections of the Peabody Museum at Cam¬ 
bridge, the symmetry is as complete as in any ordinary unclistorted 
crania. JEIS'FRIES Wyman 

Cambridge, Mass., U.S. 

Lakes with two Outfalls 

Fifty miles south of Denver, Colorado Territory, on the Denver 
and Rio Grande R.R., there is a little lake with two outfalls, 
which 1 have myself seen. This lake is on an east and west' 
“divide” and is 8,000ft above *ca-level; the outfall to the 
north. Plum Creek, goes to the f’lattc River, while Monument 
Creek, to the south. Hows into the Arkansas. 

Edward S. IIdrden 

Naval Observatory, Washington, U.S., June 2 

Cart. J. D. Cochrane, R.N., in his “Narrative of a Pedes¬ 
trian Journey through Russia and Siberian Tartary, &c., in the 
years 1820-23,” has the following reference. I quote from the 
American edition (1824), p. 235 ;— 

“In the evening we reached a fertile spot, and halted on the 
banks of a lake, from which, it is said, the rivers Okota and 
Koudousou, running in counter directions, have their source, a 
circumstance which recalled to my recollection those words in an 
able work by Mr. Barrow upon rivers, wherein it is said that, 
although it is not a physical impossibility that two rivers should 
flow in opposite, or indeed in any direction out of the same lake, 
yet the contrary approaches so near to an axiom in geography 
that no instance is perhaps known of such an occurrence.” 

The rivers named flow respectively into the Sea of Okhotsk 
and the Arctic Sea. Perhaps a reference to other and latci 
works may settle the question whether this lake has two outlets. 

Chicago, U.S., June 2- S. W. Burnham 

Palseotherium magnum 

The Paltcolherium magnum^ an account of the discovery of 
which appeared in NA'ruRK, vol. ix. p. 285, differs in .so many 
respects from that which was restored by Cuvier, that it may be 
well, if possible, to try and reconcile these two accounts. 

Cuvier, in his “ Ossemens fossiles ” (1825) after taking the 
individual bones of the Paltcolherium one by one, and considering 
their affinities, places them together, and restores from them as 
far as possible the animals to which they belonged. 

In yol. ii. p. 163, he says: “ Hence we see in our environs 
of Paris, and elsewhere, the genus Paheolherinm^ which resembles 
! the tapirs by its incisor and canine teeth, and in that the nasal 
bones are so arranged as to carry a trunk, whilst the molars more 
nearly approximate to those of the rhinoceros and deer.” 

: In vol, iii. p. 53, et seq. he commences with a description of 
J the skull, and passes on to the other bones in order. 

I-Iaving considered separately the various bones of the eight 
' species which he describes, he passes on at p. 243 to the restora¬ 
tion of the whole skeleton, considering first that one of which 
; he had the most perfect remains, viz. Paltcolherium minus, chde 
\ 34 * This skeleton is a more perfect specimen in 

; many ways than that which was discovered the other day, though 
I a good part of the lower extremities are wanting. 

Speaking of this specimen Cuvier says (vol. iii., p. 244) : “ If 
: only we could bring this animal to life as easily as we have put 
I together its bones, we should see running about a tapir smaller 
, than a roebuck, with thin and slender legs.” And again, “Its 
! height to the withers would be from 16 to 18 in.’' 

I This skeleton, it will be seen, resembles to a great extent that 
(fiPalcEothenum magnum, which was figured in Nature, vol. 
IX. p. 286. Having completed the smaller animal, P. mngnvm 
^ IS next considered, of which Cuvier says : “ We have the head 
I TM ext^remities of this ammal ; by supplying it with a body 
i Ime that of its predecessor, it will be very easy to restore its 
skeleton. Ite head and limbs may be seen at pi. 49,50, and 60, and 
its^ restoration at pi. 66, resembling almost exactly that of 
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P, minus, though the former is much the larger. Such then are 
the facts as they appear from Cuvier’s writings. The fact that 
this one skeleton of P, minus was found with the neck in the 
erect position may have been considered by Cuvier as hardly a 
sufficient reason for placing the neck of his restored specimen, 
which showed so many tapiroid peculiarities, in the same position. 
Now, however, that a second skeleton of a Palceotherinm has 
been found, with the neck in a similar position, the probability 
that such a position is the natural one is immensely enhanced. 

Two points, however, remain somewhat involved in obscurity ; 
first, howis it thatthe skeleton of P. magnum, as found at Vitry-sur- 
Seine the other day, differs so much in the length of its leg-bones 
from the P, magnum of Cuvier, which it undoubtedly does if the 
drawings and descriptions of both are correct ? and secondly, 
how was it that Cuvier, with such a perfect skeleton as that in 
the accompanying figure, should restore an animal with such 
short and comparatively stout legs ? 

Someone perhaps may be able to throw some light upon these 
points. W. Bruce-Clarke 

The Telegraph in Storm-warnings 

The idea of using the electric telegraph to give warning of 
cyclones approaching from a distance is generally supposed to 
have first occurred to Prof. Henry of the Smithsonian Institution 
in 1847 (Nature, vol. iv. p. 390). This however is not the 
fact, for the same thing had been recommended in India ^lully 
five years before by the late Mr. Henry Piddington, in his siztli 

Memoir on the Law of Storms,” published in the Journal of 
the Asiatic Society of Bengal in 1842. Referring to a storm which 
was tracked from Macao to Shih-poo, and its estimated rate of 
travelling, he says (p. 703):—“ If China was a country under 
European dominion, a telegraph might, when these storms 
strike the eastern coast, warn those on the southern that they 
were coming, and in India we might often attain the same advan¬ 
tage. Our children may see this doneP In 1849, when he pub¬ 
lished the first edition of his “ Sailor’s Horn-Book for the Law 
of Storms,” he had not yet heard of the fulfilment in America of 
his |)rophecy, which however he has duly noticed in subsequent 
editions. Fred. Norgate 

Corydalis claviculata 

A SHORT additional note on Corydalis claviculata may be of 
interest. A sprig placed in a glass of water and out of the way 
of insects continues to grow and to bear flowers and fruit with 
nearly as much regularity as if still rooted to its native bank. 
The flowers do not gape spontaneously; and, as most of the older 
ones that I have examined in a state of nature have their lips 
depressed, I think it certain evidence of the agency of insects, 
though I have not yet been so fortunate as to witness their opera¬ 
tions. All the flowers that I have seen are of a greenish white, 
but dried specimens acquire the yellow tint described in syste¬ 
matic works, a fact which may help to throw light on the some¬ 
what parallel behaviour of Fumaria pallidijlora. 

Rilderry, co. Donegal W. E, Hart 

POLARISATION OF LIGHTS 
IX. 

T he results of combining two or more colours of the 
spectrum have been studied by Helmholtz, Clerk- 
Maxwell, Lord Rayleigh, and others. And the com¬ 
binations have been effected sometimes by causing two 
spectra at right angles to one another to overlap, and 
sometimes by bringing images of various parts of a 
spectrum simultaneously upon the retina. Latterly also 
W. von Bezold has successfully applied the method of 
binocular combination to the same problem {Poggendorff^ 
Jubelband, p. 585). Some effects, approximating more or 
less to these, may be produced by chromatic polaris- j 
ation. j 

Complementary Colours. —First, as regards comple- ‘ 
mentaiy colours. If we use a NicoBs prism N as po- 
iariser, a plate of quartz Q cut perpendicularly to the 
axis, and a double-image prism P as analyser, we shall, i 
as is well known, obtain two images whose colours are j 
complementary. If we analyse these images with a prism, 
we shall find when the quartz is of suitable thickness, that 

^ * Continued from vol. ix. p. 50S. 


each spectrum contains a dark band indicating the ex¬ 
tinction of a certain narrow portion of its length. These 
bands will simultaneously shift their position when the 
Nicol N is turned round. Now, since the colours remain¬ 
ing in each spectrum are complementary to those in the 
other, and the portion of the spectrum extinguished in 
each is complementary to that which remains, it follows 
that the portion extinguished in one spectrum is comple¬ 
mentary to that extinguished in the other. And in order 
to determine what portion of the spectrum is complemen¬ 
tary to the portion suppressed by a band in any position 
wc please, we have only to turn the Nicol N until the 
band in one spectrum occupies the position in question, 
and then to observe the position of the band in the other 
spectrum. The combinations considered in former ex¬ 
periments are those of simple colours ; the present com¬ 
binations are those of mixed tints, viz. of the parts of the 
spectrum suppressed in the bands. But the mixture 
consists of a prevailing colour corresponding to the centre 
of the band, together with a slight admixture of the spec¬ 
tral colours immediately adjacent to it on each side. 

The following results given by Helmholtz, may be 
approximately verified :— 

Complementary Colours 

Red Green-blue 

Orange Cyanic blue 

Yellow ' Indigo-blue 

Yellow-green Violet 

When in one spectrum the band enters the green, in the 
other a band will be seen on the outer margin of the red, 
and a second at the opposite end of the violet; showing 
that to the green there does not correspond one comple¬ 
mentary colour, but a mixture of violet and red, ie. a 
reddish purple. 

Combination of two Colours ,—Next as to the com¬ 
bination of two parts of the spectrum, or of the tints 
which represent those parts. If, in addition to the appa¬ 
ratus described above, we use a second quartz plate 
and a second double-image prism we shall form four 
images, say 0 0 , O E, E O, E E. And if A, A' be the 
complementary tints extinguished by the first com¬ 
bination O P alone, and B, B' those extinguished by the 
second alone, then it will be found that the following 
pairs of tints are extinguished in the various images. 


1 mays 

Tints c.vtinatushcd 

0 0 

B, 

A 

0 E 

B', 

A' 

E 0 

B', 

A 

E E 

B, 

N 


It is to be noticed that in the image O E the combina¬ 
tion Pi has extinguished the tint B' instead of B, because 
the vibrations in the image E were perpendicular to those 
in the image O formed by the combination Q P, A simi¬ 
lar remark applies to the image E E. 

The total number of tints which can be produced by 
this double combination Q P, P^ is as follows :— 

4 single images 
6 overlaps of two 
4 overlaps of three 
I overlap of four 

Total, 15 

Collateral Combinations .—The tints extinguished in 
the overlap O O E O will be B, A, IP, A ; hut since 
B and B' are complementary, their suppression will not 
affect the resulting tint except as to intensity, and the 
overlap will be effectively deprived of A alone; in other 
words, it will be of the same tint as the image O would 
be if the combination 0 ^ Pj were removed. Similarly 
the overlap O E E E will be deprived effectually of 
alone ; in other words, it will be of the same tint as if 
Qi were removed. If therefore the Nicol S 
round, these two overlaps will behave in colottf 

exactly as did the images O and E P alone 

used. We may, in fact, 
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Ima^e Colours extinguished 

OO-hEO B+A + B' + A==B + BHA==A 

0 E + E E B'+ A'+ B + A'= B + B' -t A'= A' 

And since the tints B, B' have disappeared from each of 
these formulae, it follows that the second analyser P may 
be turned round in any direction without altering the tints 
of the overlaps in question. 

In like manner we may form the Table— 

CO-t-EE B + A + B + A'= B + A + A'=- B 
OE 4 -EO B'+A'+B'+A-B'+A + A'- B' 
Hence if the Nicol N be turned round, these overlaps 
will retain their tints ; while if the analyser be turned, 
their tints will vary, although always remaining comple¬ 
mentary to one another. 

There remains the other pair of overlaps, viz.:— 

00 + OE B- 1 -A + B'+ A 

E O + E E B'+ A + B + A' 

Each of these is deprived of the pair of complemen- 
taries A, A', B, B'; and therefore each, as it would seem, 
ought to appear white of low illumination, i,e. grey. This 
effect is, however, partially masked by the fact that the 
dark bands are not sharply defined like the Fraunhofer 
lines, but have a core of minimum or zero illumination, 
and are shaded off gradually on either side until a short 
distance from the core the colours appear in their full 
intensity. Suppose, for instance, that B' and A' were 
bright tints, the tints resulting from their suppression 
would be bright. On the other hand, the complementary 
tints A and B would be generally dim, and the image 
B A bright, and the overlap B + A + B' + A' would 
have as its predominating tint that of B + A. And 
similarly in other cases. 

There are two cases worth remarking in detail, viz. 
first, that in which 

B = A', B' - A 

ue, when the same tints are extinguished by the combina¬ 
tion QP and by QiPi- This may be verified by either 
using two similar q^^sirtz plates Q, Qj.; or by so turning 
the prism Pi that the combination QiPi used alone shall 
give the same complementary tints as Q P when used 
alone. In this case the images have for their formulae 
the following:— 

00 OE EO EE 

A -f A' A 4- A' 2A 2A' 

in other words, O O and E O will show similar tints, and 
E O, E E complementary. A similar result will ensue if 
B = A, B' = A'. 

Again, even when neither of the foregoing conditions 
are fulfilled, we may still, owing to the breadth of the in¬ 
terference bands, have such an effect produced that 
sensibly to the eye 

B-f A = B'-f A' 

and in that case 

B' 4 -A = B-hA- A' + A 

~ B + A' -f- 2A - 2A' 

which imply that the images O O and 0 E may have the 
same tint; but that E O and E E need not on that ac¬ 
count be complementary. They will differ in tint in this, 
that E E, having lost the same tints as E 0 , will have lost 
also the tint A, and will have received besides the addition 
of two measures of the tint A\ 

Effect of Combmaiiott of^ two Colours, —A similar train 
of reasoning might be applied to the triple overlaps. But 
the main interest of these parts of the figure consists in 
this, that each of the triple overlaps is complementary to 
the fourth single image; since the recombination of all 
four must reproduce white light. Hence the tint of each 
triple overlap is the same to the eye as the mixture of the 
two tints suppressed in the remaining image. And since 
by suitably turning the Nicol N or the prism Pj, or both, 
we can give any required position to the two bands of 
extinction, we have the means of exhibiting to the eye the 


results of the mixture of tints due to any two bands at 
pleasure. ^ ^ ^ ^ ^ , 

Effect of Combinations of time Colours,-^k further step 
may be made in the combination of colours by using a 
third quartz Qa ^ double-image prism Pg, which 
will give rise to eight images. And if C C be the com- 
plementax'ics extinguished by the combination Q2 P2) 
formula for the eight images may be thus written 


0 0 0 
OOE 
OEO 
O E E 
E 0 O 
EOE 
EEO 
EEE 


C + B +A 
C + B' + A 
C 4’ B' + A 
C' 4- B 4- A 
C 4 B 4 A 
C 4 - I.V 4 - A 
C 4 4 A 

C 4 . B 4 A' 


The total number of combinations of tint given by the 
compartments of the complete figure will be 


I 

= 8 single images 

I . 2 

s= 28 overlaps of two 

8.7.6 

1 - 2.3 

-56 

3 ) 

dircc 

8.7.6.5 

I.2.3.4 

^ 70 


four 

8.7.6 

V ' 2". 3 

= 56 

33 

five 

8.7 

I . 2 

= 28 

33 

si.x 

s’ 

I 

= 8 

33 

seven 

I 

= T 

33 

elf’ht 


Total . . 255 

The most interesting features of the figure consists in 
this, that the subjoined pairs arc complementary to one 
anothei', viz.: •- 


o o 0 

C 4 B 4 A 

E 0 O 

C '4 B 4 - A 


EEO 

C + B' + A 


EO E 

C' -h B^ + A' 

O O K 

C + B' 4- A 


O E K 

C' 4 B -f A 


EEE O K 0 

C 4 B 4 A c' 4 - B' 4 - A 

And if the prisms P, P^, P2 are so arranged that the 
separations due to them respectively are directed parallel 
to the sides of an equilateral triangle, the images will be 
disposed thus :— 


OEO 000 

EEO EOO OEE OOE 
EEE EOE 

The complementary pairs can then be read off, two 
horizontally and two vertically, by taking alternate pairs, 
one in each of the two vertical, and two in the one hori¬ 
zontal row. And each image will then represent the 
mixture of the three tints suppressed in the comple¬ 
mentary image. 

Low-tint Colours ,—A slight hiodification of the arrange¬ 
ment above described furnishes an illustration of the con¬ 
clusions stated by Helmholtz, viz. that theiow-tint colours 
(couleurs degrad^es), such as russet, brown, olive-green, 
peacock-blue, &c., are the result of relatively low illumina- 
tion. He mentioned that he obtained these effects by 
diminishing the intensity pf ^he light in fhe colours to be 
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examined, and by at tbe same time maintaining a bril¬ 
liantly illuminated patch in an adjoining part of the held 
of view. If therefore we use the combination N, Q, P, 
(z>. if we remove the second quartz plate), we can, by 
turning the prism round, diminish to any required extent 
the intensity of the light in one pair of the complementary 
images, and at the same time increase that in the other 
pair. This is equivalent to the conditions of Helmholtz’s 
experiments ; and the tints in question will be found to 
be produced. 

W. Spottiswoode 


VENUS’S FLY-TRAP {DmK^a muscipuld)^ 

II. 

Contraciility of Dionata, —I have given you a gene¬ 
ral view of our plant and of its behaviour. We next 
proceed to examine more particularly that property of 
contracting when irritated to which the plant owes its 
faculty of catching insects, and to which my own investi¬ 
gations have been directed. Before beginning the ex¬ 
perimental demonstration of the facts, I wish to lay before 
you some considerations relating to the nature of this 
property as it manifests itself in living beings belonging 
to both kingdoms. 

We have to do here not merely with contractility but 
with irrito-conti'actility. The fact that the property* 
requires two words to express it implies that there are 
two things to express, viz. (i) that contraction takes 
place, and (2) that it takes place in answer to irritation. 
As this is the case not only here, but in alT other in¬ 
stances of animal or vegetable active motion, we recog¬ 
nise in physiology theseTwo properties as fundamental: 
irritability, or excitability^ and contractility, the former 
designating the property possessed by every living struc- , 
ture whatsoever of being excited td actiorl (z>. of having 
its stored-up force discharged) by sonm motion or dis- I 
turbance from outside ; the latter, that kind of discharge | 
or action which results in change of form, and usually 
declares itself in the doing of mechanical work. This 
property of excitability, which, let me repeat, is com¬ 
mon to all living structures, is, as we have seen, com¬ 
parable in its simplest manifestations to that possessed 
by many chemical compounds (of explosiveness) and 
many mechanical contrivances (of going off or dis¬ 
charging when meddled with, as in the case of the rat- 
trap already referred to). 

In physiology, as in the other sciences of observa¬ 
tion, the process of investigation is, throughout, one of 
comparison. Not only do we proceed from first to 
last from the known towards the unknown, but what we 
speak of as our knowledge or understanding of any new 
fact consists simply in our being able to bring it into 
relation with other facts previously well ascertained ^ and 
familiar, just as the geographer determines the_ position 
of a new locality by ascertaining its topographical rela¬ 
tion to others already on the chart. 

The comparison we have to make this evening is be¬ 
tween the contractility displayed by the leaf of Dionma 
and the contractility of muscle. I choose muscle as the 
standard of comparison, not merely because it is best 
known and has been investigated by the best physicists of 
our time, but because its properties are easily illustrated 
and understood, I shall be able to show that the resem¬ 
blance between the contraction of muscle and that of 
the leaf is so wonderfully complete that the further \ve 
pursue the inquiry the more striking does it appear. 
Whether we bring the microscope to bear on the struc¬ 
tural changes which accompany contraction, or em¬ 
ploy the still more delicate instruments of research 
which you have before you this evening, in order to deter¬ 
mine and measure the electrical changes which take 

* Continued from p. 107, 
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place in connection with it, we find that the two processes 
correspond in every essential particular so closely, that 
we can have no doubt of their identity. 

Muscle, like every other living tissue, is the seat, so 
long^s it lives, of chemical changes, which, if the tissue 
is mature, consist entirely in the disintegration of chemical 
compounds and the dissipation of the force stoi'ed up in 
these compounds, in the form of heat or some other kind 
of motion. This happens when the muscle is at rest, but 
much more actively when it is contracting, in which con¬ 
dition it not only produces more heat than it produces at 
other times, but also may do—and, under ordinaiy cir¬ 
cumstances, does—mechanical work ; these effects of 
contraction of muscle are, of course, dependent in quan¬ 
tity on the chemical disintegration which goes on in its 
interior. 

Again, muscle so long as it is in the living state is 
electromotive. This property it probably possesses in 
common with other living tissues, for it is very likely that 
every vital act is connected with electrical change in the 
living part. But in muscle, as well as other irritable 
and contractile tissues in animals, the manifestation of 
electromotive force is inseparably connected with the 
special function of the tissue, />. with contraction, the con¬ 
nection being of such a nature that the electromotive force 
expresses, not the work actually done at any given moment, 
but the capacity for work. Thus, so long as the muscle lives, 
its electromotive force is found to be on the whole pro¬ 
portional to its vigour. As it gradually loses its vitality, its 
power of contracting and its electromotive force disap¬ 
pearWhen it contracts, the manifestation of 
electromotive force diminishes in proportion to the degree 
of contraction. But it rs to be , borne in mind that, al¬ 
though when the muscle or the leaf contracts elettro- 
motive force tKsappears and worfe is done, there is ho 
reason fbn supposing that fhefe is any conversion M fie 
one effect'info the other, or that the sontree ;Of the 
exercised by the organ in contracting is electrical. 

The lecturer then proceeded to demonstrate the corre¬ 
spondence between the electrical plienomena which 
accompany muscular contraction, and those which are 
associated with the closing of the Dionma leaf, by a series 
of experiments.*''" 

I. The form of the gastrocnemius muscle of the frog, 
in the uncontracted state, was projected on the screen 
with the aid of the electric light. A contraction was then 
determined by passing through it a single opening induc¬ 
tion shock. It was seen to shorten and to become propor¬ 
tionately broader. 

[In contraction, the bulk of a muscle remains unaltered. 
Further, the change of shape of the whole muscle de¬ 
pends on an exactly similar change of shape of eveiy 
particle of which it is composed. This might be inferred 
from the consideration that a muscle is not an apparatus 
made up of parts differing from each other in structure, 
but a mass of substance equally instinct with life in every 
part. We know it to be the case by direct observation, 
for if we observe living muscle in the act of contraction 
under the microscope (as can easily be done in the muscles 
of insects), f we see that each minutest fibre participates 
in the change of form. The same holds good as regards 
the plant. The agent in the contraction is, without doubt, 
the protoplasm of the cells of the contractile organs. In 
Dionma this has not as yet been sufficiently investigated, 
but in Drosera Mr. Darwin has shown that when the hairs 
which project from the upper surface of the leaf, become 
“incurved” under the exciting influence of appropriate 
stimuli, the contents of the cells undergo a most peculiar 

* The statements contained in the first part of this lecture, ' 

relating to the mechanism of the closure of the Dioama 
are founded almost entirely on information which I owe ixi Mr. The 

experiments which led to the discovery of the “ leaf » 

tive variation ” were made last autumn, Mr. Darwin ha'vihgr .OTqify m»e»'ea' _ 
me with plants for the purpose.—B. S. , j '"E'\ , 

t See Schdfer “ On the Contractioh of thh ofWhter-heetle. ^ ■ 

Phil. Trans., vol, clxiii. p. 439, 18734 ‘ . ..S. 
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change of form and arrangement, which Mr. Darwin has 
described as aggregation.”] 

2. The image reflected by the mirror of a Thomson's 
galvanometer having been thrown on the screen near its 
right edge, it was first shown that when a fraction of a 
voltaic current passed through the electrodes in a direc¬ 
tion from the lecturer's right hand towards his left, the 
spot on the screen moved towards the left of his audience, 
The galvanometer having been shut off, a muscle was 
placed on the electrodes with its cut surface against the 
left (/) electrode, and its natural surface against the right (<?). 
On again connecting the electrodes with the galvanometer 
the spot flew off in the same direction as before. 

3. The nerve of the muscle having been placed across 
two wires in connection with the ends of the secondary 
coil of a Du Bois' induction apparatus, was excited by 
induced currents, the muscle remaining on the electrodes. 
The spot returned towards its original position. 


towards its original position, indicating the instantaneous 
disappearance of electromotive force in the act of contrac¬ 
tion. The effect corresponding to the contraction of the 
auricles could even be distinguished from that of the 
ventricular contraction which succeeded it. 

5. A leaf of Dionaea, with its leaf-stalk still attached, 
was placed with its stalk end on the left electrode and its 
point on the right, as in Fig. i. The direction of move¬ 
ment was the same. 

6. The spot having assumed a fixed position on the 
screen, the leaf was excited by touching the sensitive 
hairs with a camel-hair pencil. The spot flew back to¬ 
wards the right edge of the screen, immediately afterwards 
returning to its original position. This effect was repeated 
several times. 

7. The leaf-stalk was cut off, the leaf remaining as 
before on the electrodes. The deflection was increased 





Fig. I. —Diagram of the expenments.*—S, screen facing the audience ; E, 
position of electric light; G, reflecting galvanometer; vt indicates 
the direction of the needle and of the mirror fixed to it; O, position of 
the bright image on the screen when no current exists in the galvano¬ 
meter ; L, end of the lecturer’s table to his right; e e''his electrodes, on 
■which the blade of the leaf I rests, with its stalk r towards the lecturer’s 
right; no no', wires leading to the galvanometer. The arrows show the 
dirertion in which the current flows through the galvanometer when the 
leaf is in the position shown. The arrow near O indicates the direction 
in which the spot of light moves under the influence of such a current. 

[In both of these experiments only one-tenth of the 
muscle-current was allowed to pass through the galva¬ 
nometer. The electrodes used, which are constructed on 
the same principle as those of Du Bois-Reymond, are 
shown in Fig. 2. The glass U-tubes A A' are half 
filled with saturated solution of sulphate of zinc. The zinc 
rods B B' ate in metallic connection with the galvanometer 
ends by the wires W W'. The ends by which they dip 
into the solution are carefully amalgamated. The straight 
tubes C C are of such width that they slip easily into the 
mouths of the U-tubes : they are prevented from going loo 
far by rims of sealing-wax. These tubes are fllled with a 
paste made by rubbing up modelling-clay with one per 
cent solution of common salt. The electrodes are so 
supported that their distance and relative position can be 
varied with gr.eat facility.] 

4. The heart of a frog was then placed with its apex 
against tJtie left electrode (/) and its base on the right (^). 
The spot moved in the same direction as before, but each 
heart-beat was marked by a sudden return of the needle 


Fig. 2.—Non-polarisable electrodes employed.in experiments on the Dlonrea 
leaf. 

(more than doubled). It was then explained that when 
the leaf-stalk is itself placed on the electrodes, the gal- 
vanonpter indicates the existence of a current opposed in 
direction to, that of the leaf, showing that the electrical 
conditions on opposite sides of the joint between stalk 
and leaf are antagonistic to each other. Consequently, 
so long as leaf and stalk are united, each prevents or 
diminishes the manifestation of electromotive force by 
the other. This is completely in accordance with what is 
observed with reference to nerve, and is known as elec¬ 
trotonic variation of the nerve current.” 

8. Two fine-pointed electrodes, each in connection with 
one end of the secondary coil of the induction apparatus, 
were thrust into the centre of the external surface of a 
leaf, the ends of which rested on the electrodes of the 
galvanometer. On thus exciting the leaf the spot of light 
shot to the left, but it was observed that there was an 
obvious interval of time between the excitation and the 
effect. This period, though of much greater duration, 
corresponds to the so-called ‘‘period of latent stimula¬ 
tion ” in muscle. 

The plants exhibited and used for the experiments were 
provided by the kindness of the Director of the Royal 
Gardens, Kew. 
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FERTILISATION OF FLOWERS BY INSECTS^ 

VI. 

Different Modes of Seiffertilisahon zvlierc Visits of 
Insects are wanting 

'T^HE two functions of cross-fertilisation and self-fertili- 
sation, which in the previous articles we have seen 
to occur in different forms of the same species or 
genus, are in most cases successively presented by the 
same form of flower; and the modifications by which 
self-fertilisation is attained by different plants, where 
visits of insects are wanting, are almost as vaiious as the 



Fig. 32. Fig. 33. 

Fig. 32.—Side view of flower of Myosnnis before opening. Fig. 

33.—Side view of a flower just open. 


contrivances by which cross-fertilisation by insects 'is 
secured. Of these various modes I shall here speak only 
of some not yet referred to in my book on fertilisation.f 
Myosnrus miniimis is as remarkable for the great varia¬ 
bility in the size of its flower (compare Figs. 35 and 38) 
and in the number of its parts,+ as for the enormous 
growth of the cone of pistils, which affords no other 
benefit to the plant but the self*fertilisation of the greater 


When the flower opens, it stretches forth its small 
petals (^), which serve as nectaries (;/), and offer a small 
drop of honey (/^), by which very minute insects are at¬ 
tracted in sunny weather. These visitors are for the most 
part Diptera not exceeding i-i^mm. in length, belonging 
to the genera Sciara, Chironomus,* Hydrellia,* Scatopse,f 
Phora, Cecidomyia, Oscinis, and Microphorus. I ob¬ 
served also a single specimen of Melanostoma mellina 
(Syrphidae), some Anthomyia (Muscidse), a small Haltica, 
some Pteromalidae, and small Ichneumonid^. These 
minute visitors licking up the drops of honey, and 


Fig. 36. Fig. 37. Fig. 38. 

Fig. 36.—Stigma of the ovary .v, Fig. 35, provided wicli pollen-graius 
from the anther a', which have already emitted their pollen-tubes. 
F ig. 37 “-Stigma of the ovary y, Fig. 35, more developed than the 
stigma. Fig. -^6, provided with two' pollen-grains fallen down from the 
anther of. Fig. 38.—One of the smallest flowers: j, sepal, /, petal, 
n, nectary, /z, honey, k, cone of ovaries; Figs. 32-35 and 38, seven 
times natural size. 

walking round the cones of ovaries, stop many seconds 
in a single flower before visiting another. The an¬ 
thers, lying close round the cone of ovaries, open by 
two lateral slits, and are soon afterwards covered with 
pollen on their whole outside; consequently, insects walk¬ 
ing round the ovaries may easily be charged with pollen, 
and flying to another flower effect cross-fertilisation. But, 
upon the wholes the flowers, because of their being scent¬ 
less and very inconspicuous, are so scantily visited 
by insects, that, after repeated careful examinations, I 
believe that even in sunny weather more than 90 per cent, 
of the flowers remain without any visit. This deficiency 
of secured cross-fertilisation is supplied by regular self¬ 
fertilisation in the following manner. The axis of the 
flower, extending gradually during the blooming-time into 





Fig. 34. 


Fig. 35. 


Fig. 34.—The same flower viewed from above. Fig. 35.—Side view of 
somewhat older flower. 


a 


part of the numerous stigmas by tbe small number of an¬ 
thers, in case it is not visited by insects. 

* Continued from vol. ix. p. 166. 

+ “ Die Befnichtung der Blumen dutch Insecten/' Lelpsig, 1873. 

1 I examined a hundred flowers as to the number of sepals, petals, 
and anthers, and found the number of sepals in 3 flowers = 4, in 94 flowers 
== 5, in 3 flowers = 6 ; pet ils in 2 flowers = 2, in 20 flowers = 3» iii 3 flowers 
= 4, in 35 flowers = 5 : anthers in 2 flowers = 3, in 2 flowers = 4, in n 
flowers = 5, in 22 flowers = 6, in 31 flowers = 7, in 46 flowers = 8, in S 
flowers = 9, in I flower = it. 



Fig. 3g.—Flower of Myosoiis versicolor v/hen just opened, dissected lon¬ 
gitudinally. Fig. 40.—An older flower, with full-grown corolla (seven 
times natural size) : ca calyx, co corolla, a anthers, st stigma, n nec¬ 
tary, cyv ovary. 

a long cone, brings a great part of the stigmas into con¬ 
tact with the lateral pollen-grains of the anthers; those 
ovaries which now are in contact with the anthers soon 
afterwards overgrowing them, and others now below the 
anthers reaching them.J Thus a number of styles 
grazing the anthers during the growth of the long cone 
are self-fertilised by about five or more pollen-grains 
(Fig. 36); besides, also, the lowest stigmas of the flowe 
^e fertilised by their own pollen, many pollen-grains faJJ- 
ing down from the anthers (Fig. 35 Fig. 3^7). Gense- 
quently, only those ovaries are never self-fertt|isp4 whiph 

*_For instance, Chironom-us hyssinus Schrk., 

Meig., and g-riseola Fall, after Prof. Mile’s (of lhena^^^'exaB&qa^^ " ,' , . 

t Saiioyse hrevicomis DSw. ' i" 

t This is easy to be seen by msuddng some of tfco icwaajes a ^pot of mlc* 




130 


NATURE 


\yune 18, 1874 


are already situated above the anthers before the opening 
of the flower. 

Whilst in Myosurus minmms self-fertilisation is effected 
by a number of stigmas passing along each of the 
anthers, Myosotis versicolar attains the same effect in 
the contrary way, all five anthers of the flower passing 
along the single stigma. 

The corolla, when opening, is not only still of a pale 
yellowish colour, like the buds of other species of Myo¬ 
sotis, but even when not yet fully developed the anthers 
and pistils are mature at the same time and the stigma 
slightly overtops the corolla. Hence when insects visit the 
flowers in this state, their probosces always touch the 
stigma sooner than the anthers, and consequently, when 
flying to another flower, always cross-fertilise it. • 

But by the gradual lengthening of the corolla-tube the 
anthers affixed to its inner side are raised till they sur¬ 
round and self-fertilise the stigma now enclosed in the 
corolla (Fig. 40). Thus also in this inconspicuous flower 
the defective cross-fertilisation by insects* is largely 
supplied by regular self-fertilisation. 

liERMANN MULLER 


INTERNATIONAL METRIC COMMISSION 
AT PARIS 

Melting of the Metal for the new Metric Standards 

A t the meeting of the Executive Committee of the 
International Metric Commission in October last, 
the fusion of the large single ingot of platinum-iridium, 
weighing 250 kilogrammes, out of which all the new 
metric standards were to be constructed, was fixed for 
the end of the following April, but the completion of the 
operation was delayed by accidental circumstances until 
the middle of the following month. As this was the first 
occasion on which any attempt had ever been made to 
melt together more than a few kilogrammes of platinum 
or of platinum alloyed with iridium, it was necessary to 
make a great number of experimental meltings during 
the iniermediate time in order to secure success in the 
gre.it operation. 

All the actual meltings of the platinum and iridium 
have been made at the Conservatoire des Arts et Mdtiers, 
in a building erected for the purpose. The work has 
been carried out under the superintendence of M. Trcsca, 
the vStus-Directeur of the Conservatoire, who is also 
honorary secretary of the Commission, and more imme¬ 
diately intrusted rvitli the technical operations of con¬ 
structing the new standards. He has had the advantage 
of the cordial assistance of Mr. George Matthey, of the 
firm of Johnson and Matthey, Hatton Garden, from 
whom the large mass of platinum and iridium was 
obtained. Mr. G. Matthey has had large personal expe¬ 
rience in melting platinum, and he remained at Paris 
from the beginning of April assisting in the work. 

It was necessary that the whole of the platinum and 
iridium should be separately assayed and purified pre- 
viousty to their being melted together. This process 
was entrusted to M. Henri Sainte-Claire Deville, and 
carried out at the Ecole Normale, of which he is 
director. The greatest difficulty in the purification con¬ 
sisted in getting rid of the osmium, which is found in the 
natural ore in combination with platinum and with iri¬ 
dium* But the chemical difficulty was satisfactorily over¬ 
come by M. Deville after many experiments made by 
him. 

The whole of the platinum and iridium had thus been 
ascertained to be perfectly pure when delivered to M. 

* After having repeatedly watched in vain the flowers of Myosoiis ’versi¬ 
color^ I succeeded twice in seeing it fertilised by insects, viz.— May 15 
1873 ,1 observed Bomhus agronm F. $, and June 2, 1873, Halictus sextw- 
iatus K. iif. zomdtts Sm. $, Rhingia rostrata L.,and Syriiia. Hpiens L 
all of them successively sucking flowers of different steins. But certainly by 
far the greatest part of all the flower remains without any visit of insectsi 


Tresca for melting. The first process was to melt por¬ 
tions of the pure platinum, its melting point being about 
1,900^" C., and considerably lower than that of iridium, 
which is about 2,400'’ C. Portions of the platinum were 
then remelted togethet with iridium, in the proportions 
fixed upon of 90 per cent, of platinum and 10 per cent, of 
iridium. Quantities of from 10 to 15 kilogrammes of 
platinum-iridium were, in the first instance, melted to¬ 
gether. Several of these smaller ingots were then re- 
melted into larger ingots of rather more than 80 kilo¬ 
grammes each, and the final operation was to remclt 
three of these larger ingots into a single ingot of 250 
kilogrammes. 

Each of the meltings was made as nearly as possible 
of uniform form in a furnace heated with oxy-hydro- 
gen gas. The furnace was made of a block of the ordi¬ 
nary sandy limestone used for buildings in Paris. For 
the smaller ingots a square block of stone was employed 
with a hemispherical cavity about 6 in. (15 centimetres) 
in diameter, for containing the metal. This small block 
had a cover of similar form, and througdi its middle was 
a vertical hole, about J in. in diameter, in which the tube 
for conveying the gas was fixed with mortar. When the 
metal was placed in the furnace, and the jet of lighted 
gas directed upon it, sufficient mortar was placed on the 
joining of the upper and lower blocks of stone to make it 
air-tight. For the three larger ingots a long oblong fur¬ 
nace was used, with a cavity of the same breadth, but a 
little deeper and much longer, and three gas-tubes were 
used. The largest furnace required for the whole quantity 
of metal had six gas-tubes, each about i in. in diameter, 
inserted in the upper block. The ordinary illuminating 
gas was used, mixed with the requisite proportion of 
oxygen gas, made on the premises and stored in a large 
gasometer placed near the furnacC'room. For obtaining 
a sufficient blast the power of a 15-horse steam-engine 
was employed. 

In order to facilitate the melting, it was necessary first 
to divide the larger ingots into small jiieccs. About half 
the quantity for a single melting, thus divided into small 
lumps, was placed in thc mould, and when this was com¬ 
pletely melted the remainder, which had been drawn out 
into long thin bars, was introduced gradually through two 
small holes opposite each other in the furnace. "These 
holes also enabled the interior of the furnace to be seen, 
together with the progress of the melting, and they could 
be closed by stone plugs when requisite. The division 
of the ingots was a difficult operation, as this alloy of 
platinum and iridium is harder than ordinary steel. A 
V cut, about J in. deep, was made around the ingot with 
a cold chisel, though not without splintering the edges of 
a considerable number of the best-tempered chisels. 
The ingot was then placed under a hydraulic press, sup¬ 
ported upon the rounded tops of two strong iron bars, a 
sufficient distance apart. The rounded part of a third 
bar was placed upon the ingot, in the line of the cut, and 
the power of the press being applied, the ingot was broken 
in half, presenting in every instance a regular crystallised 
grain. 

The melted metal was not cast into a separate mould, 
but was allowed to cool in the furnace. During the 
melting a portion of the interior of the stone, to the depth 
of about half an inch, became coloured by the excessive 
heat and formed into lime in a powdery state, which 
floated on the surface of the melted metal When the 
metal was sufficiently cool, the stone mould was broken and 
the ingot removed to a bath of hydrochloric acid, which 
dissolved every portion of lime or other foreign matter 
upon the surface of the ingot, but does not act upon 
platinum-iridium. The ingot was then left quite clean 
and pure. 

of the larger ingots of 80 kilogrammes was suc¬ 
cessfully J^ohed on April 25. The second was melted on 
May I, when Marshal MacMahon, the President of the 
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Republic, accompanied by M. Deseilligny, the Minister of 
Commerce, were present unofficially, and remained during 
the whole process, appearing to take great interest in the 
operations. The third of the larger ingots was melted on 
May 7. 

The melting of the great ingot of 250 kilogrammes took 
place on May 13, in presence of nearly every member of 
the French Section of the Commission, of M. Struve from 
St. Petersburg, MM. Stas and Heusschen from Brussels, 
M. Bosscha from Holland, Prof. Miller and Mr. Chisholm, 
delegates from Great Britain, and other foreign commis¬ 
sioners. It was successfully accomplished with the 
greatest facility and regularity, and without the slightest 
hitch or accident. 

The dimensions of the cavity in the furnace, and con¬ 
sequently of the large ingots produced, were as follows :— 

Metre Inch 

Length . 1*24, or about 44*9 

* Breadth . 0-15, „ 5*9 

Depth . 0*07, „ 2*8 

Thickness of stone above the ) 

cavity . [ « 5 9 

The time occupied in the process was as follows :— 

2.10 p.M. —Furnace heated and lighted by degrees. 

2.24 „ —Furnace thoroughly heated. 

3.4 „ —Contents of metal (130 kilogrammes) melted 

and bars begun to be introduced. 

3.27 „ —All the metal melted. 

4.15 „ —Metal entirely solid, but still at white 
heat; lid lifted. 

In about half an hour the mould was broken and the 
ingot removed to the hydrochloric bath. When taken 
out it was examined, and found, to all appearance, perfect. 

The stone used is so remarkably slow a conductor of 
heat, that when the whole mass of metal was in a melted 
state the upper surface of the stone was hardly warm, as 
was tested by the hands of several of the persons present 
being placed upon it. 

Portions of the three large ingots had been previously 
tested and found to be very nearly indeed of pure plati¬ 
num and pure iridium in the proportions of 9 to i. The 
large ingot will also be assayed, and, if deemed neces¬ 
sary, again melted, in order that the requisite homoge¬ 
neity may be attained. 

Ihe work of constructing all the new line-standard 
metres from this single ingot will at once be proceeded 
with, and there will be sufficient surplus metal for making 
first all the new standard kilogrammes, and then such 
number of end-standard metres as may be required. 

H. W. Chisholm 


SOUNDINGS IN THE PACIFIC 

HE voyages of the U.S. steamer Tuscarora^ 
Capt. Belknap, engaged in soundings for a cable 
from America to J apan, have been already described be¬ 
tween Cape Flattery and Oonalaska Island (vol. ix. p. 150), 
and between California and the Sandwich Islands. They 
have now been extended from the last-named station to 
the coast of Japan. Sixty casts were taken at intervals of 
about 50 miles. In the first 95 miles from Honolulu, the 
depth increased at nearly 162 ft. to a mile, reaching 2,418 
fathoms in lat 21° N., long. 159° 20'W. The average 
depth of all the casts taken during this voyage was 2,450 
fathoms. Between the mountains (all but one of which 
are entirely submarine) the bed of the ocean was very 
level; the greatest depth was found at lat 22° 44' N., 
long. 168° 23' E., 3,262 fathoms. These mountains were 
as follows (i) Summit about lat. 20*^ 41' N., long. 171° 
33' W. ; height 5,160 ft.; eastern slope 40 ft and western 
128 ft to the mile. (2) Summit, lat 21° 41' N., long. VjC 
54' E.; height 12,000 ft; eastern slope 37 ft for about 
127 miles and 51 ft thence to summit; western slope 


55 ft (3) Summit 23° 45'N., long. 160° 56' E.; height 
9,600 ft.; eastern slope 192 ft.; western 204 ft. (4) Sum¬ 
mit, lat 23° 55' N., long. 158° 7'E. ; height 6,000 ft; 
eastern slope 60 ft. ; western, inappreciable for 45 miles 
from summit, afterwards 90 ft. per mile to its base. (5) 
Summit above water, known as Marcus Island, lat. 24° 
12' N., long. 153*^ 57' E. Soundings 7 miles to north¬ 
ward, lat. 24° 20' N., long. 154° C E., gave 1,500 fathoms 
depth ; northern slope to this point 1,284 ft* to the mile ; 
eastern slope thence, 200 ft.; western 157 ft. (6) Summit, 
lat. 25*^ 42' N., long, 148° 39' E.; height 7,800 ft. ; eastern 
slope 163 ft. j western 59 ft. From the base of the last 
mountain to Port Lloyd, Peele Island, the upward slope 
was 86 ft. to the mile. All the slopes are estimated at a 
minimum. 

All specimens brought up from summits of mountains 
or ridges were white coral or pieces of lava, and indicated 
otherwise a hard and rocky bottom : all from the level 
bed were of soft brownish-yellow mud. It will be noticed 
that the position of Marcus Island has been hitherto in¬ 
correctly indicated on the charts—too much to the north 
and west. It is about 4 miles in length from east to west 
and is thickly wooded and frequented by large flocks of 
birds. Another island laid down on the charts as some¬ 
what to the southward of Marcus Island has no existence, 
and the facts are similar in regard to several reported 
shoals and rocks indicated on the charts ; the Tuscarora 
sailed over their alleged positions, and found from 1,500 
to 3,000 fathoms of water. 

Bottom temperatures, as in other parts of the Pacific, 
range from 33°'2 F. to 34°'6 below 1,800 fathoms, what¬ 
ever the additional depth. Between 1,200 and 1,800 
fathoms the temperature rises slowly to about 35° at the 
former depth. From 1,200 fathoms to the surface the 
thermometer rose steadily : surface temperatures ranging 
from 70® to 76° F. 

Observations on currents are made from a boat when 
the sea is moderately smooth. For investigating deep 
currents the sinker of the apparatus is of about 10 lbs. 
weight; it consists of four rectangular pieces of doubled 
tin soldered at right angles to each other, each 6 in. 
square, and with the requisite quantity of lead attached 
in strips through holes punched in the lower edges of the 
sheets. A small silk fishing-line supports the sinker, 
running through the float, which is a wooden cube 5 in. 
square at the surface by 4 in. in depth ; the line runs to a 
reel in the boat, having a toggle placed on it just above 
the fl:oat. For observing surface currents a similar sinker 
is constructed of wood weighted to sink about 2 fathoms. 
The line attached to it is marked in tenths of knots by 
small corks, which also prevent errors that would other¬ 
wise accrue by the line sinking. 

A fixed point of departure is obtained by lowering the 
sounding apparatus and brining the sounding wire in a 
vertical position after bottom is reached. From this point 
the current-measuring apparatus is thrown overboard, and 
its rate and direction of progress measured at frequent 
intervals of time. The small errors due to friction are 
easily eliminated, and the elements of calculation are ex¬ 
ceedingly simple. An approximate method of obtaining 
the surface current when dredging is by anchoring the 
boat to the dredge lines as a fixed point. In deep cur¬ 
rents the float is vertical over the sinker. 

The voyage occupied twenty-eight days, and the weather 
was exceptionally favourable. There are only sixty-five 
inhabitants on Peele Island, and the Imcarora was the 
first visit of a naval vessel for more than seventeen 
years ; Commodore Perry stopped at the island in 1853. 
A Mr. Savory, formerly a whaler, from Massach^etts, 
had exercised the functions of governor, consisting princi¬ 
pally of presiding over marriages and funerals, for many 
years, and died last March at the age of eigtily, a Mr. 
Thomas Webb succeeding to the position 
In 1827 Capt. Beechy, R.N., took possessitki nf thn island 
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in the name of George II., but the Japanese claim it by- 
right of prior discovery and occupation. It is principally 
frequented by whalers, for supplies. There are no notable 
features in the sea-bed between this island and the coast 

of Japan. 


COGGIA^S COMET 

^HE latest obserTations taken here give the following 
^ position of this comet, which, compared with that of 
June, published in Nature, vol. x. p. 113, shows the 
present direction of the motion. 

June 14, at loh. 42m. 30s. mean time at Twickenham. 

R.A. . . . . 7h. 24*363. 

D.+68^^ 56' 3i"*5 

The comet on this evening was distinctly visible to the 
naked eye, sensibly brighter than 43 Camelopardi, and 
therefore rather higher than the fifth magnitude. Towards 
midnight it was possible to detect a difference between its 
appearance, without the telescope, and that of neighbour¬ 
ing stars. 

There appears a decided similarity between the elements 
of this comet and those of the second comet of 1737 ob¬ 
served by the French Missionaries in China. For the 
latter body I have calculated the following orbit, from the 
observations, or rather the estimated places, published by 
the Baron de Zach (Mon. Con'esp. xxi. p. 318).^ 

Perihelion passage 1737, June 2*230 Greenwich M.T. 

Q / 

Longitude of perihelion . . . . 26158 
Ascending node . , . . . . 132 5 
Inclination of orbit ..... 61 52 

Perihelion distance. 0*8348 

Motion—Direct. 

Daussy^s elements of this comet which appear in our 
catalogues are certainly defective. 

The present comet was detected when the true anomaly 
before perihelion exceeded 100”, and there is every proba¬ 
bility that Mr. Stone at the Cape of Good Plope may be 
able to furnish a good normal place at a large arc of 
anomaly after perihelion. Hence the period of the comet 
may be determined directly from the observations. In 
another week^s time we shall doubtless know very nearly 
the course which it will take when near the earth and sun 
ill the first half of July ; but so far, the determination of 
the elements has been one of no ordinary difficulty, as I 
find the continental computers have remarked as well as 
myself. J. R. Hind 

Mr. Bishop’s Observatory, Twickenham, 

June 16 


NOTES 

We need not say much on Monday night’s debate as to the 
appointment of a minister of Education; as we have already often 
referred to the subj ect our ideas must be known. Mr. Lyon Play¬ 
fair’s appeal was certainly strong, unanswerable we tliink, but it re¬ 
ferred too much to education and too little to science. Our 
scientific administration ought to he as strong as that of our 
law, and we are confident that it ultimately will be. Sir John 
Lubbock’s speech w-as admirable. He said it was surely a great 
mistake to suppose that the business of an Education Minister 
would be confined to questions relating to elementary schools. 
We must, he thought, take a broader view of the question. 
“We had,” he said, “large educational endowments, but a 
system which was not even now in harmony with the present 
state of things, and which consequently does not produce the 
results which might reasonably be expected. If there had been 
a Minister of Education tbe Endowed Schools would not have 
been allowed to fall into the condition in which too many of 
them were when the Endowed Schools Act was passed.’* Speak¬ 
ing of the Fellowships of Oxford and Cambridge, numbering 720, 


he said, “ Out of the whole number he believed that not above 
a dozen had been given for proficiency in Natural Science, while 
even as regarded the Scholarships those offered for Natural 
Science are only a small fraction of the whole. But then 
the Colleges said, and said with some force, that they 
could not do more for Natural Science because the sub¬ 
ject was not sufficiently taught in the schools; while, on 
the other hand, the schools did not teach it because 
so few inducements were held out at the Universities. Both 
admitted that a change was needed, but each was waiting for the 
other. Here, again, the infiuence of some co-ordinating 
authority was much needed. Then there was the management 
of our museums. It was generally felt that the erection of the 
new Natural History Museum at South Kensington should be 
taken advantage of to effect a change in the governing authority 
of the British Museum ; that, as recommended by the Science 
Commission, the national collections should be under the charge 
of directors, responsible to a special Minister of State. At pre-* 
sent the different national collections were in competition, not 
in harmony.” The arguments urged in favour of the appoint¬ 
ment of an Education Minister were simply eluded by its 
opponents, though it is at least consoling to think that Mr. 
Disraeli’s speech was carefully guarded ; indeed the opinion of 
many is that in time he will see his way to supporting the ap¬ 
pointment of such a Minister. 

In reply to a question in the House of Commons on Monday 
Lord Sandon stated that arrangements had been made for bring¬ 
ing the various departments at the South Kensington Museum 
more directly under the control of the Education Department at 
Whitehall. 

Lord Rayleiuh, F.R.S., a member ol the Council of the 
Mathematical Society, is aliout to do a very handsome thing, 
which will make that Society greatly indel)ted to him, and which 
. should earn the gratitude of all mathematicians and therefore of 
all scientific workers. lie has expressed his intention of pre¬ 
senting 1,000/. to the Mathematical Society to assist it in the 
publication of its Proceedings and in the purchase of mathe¬ 
matical periodicals. The application of this handsome gift 
shows great discrimination on the part of the donor. 

The I’rofessorship of Zoology and Comparative Anatomy at 
King’s College, London, is rendered vacant by the resignation 
ofMr. T. Rymer Jones, F.R.S., who has held it since the year 
1836. 

We regret having to record the death on June 6 of Dr. Her¬ 
mann Vogelsang, Professor in the Polytechnicum of Delft, at 
the early age of 36. Pie was well known for his various publi¬ 
cations on subjects connected with the microscopical structure of 
rocks and minerals. 

At the meeting of the French Academy on June 8, the death 
was announced of M. Koulin, librarian to the Academy, and 
editor of the first volumes of the Eemius. • 

The deputation of the Royal Geographical Society which 
waited on Government in reference to the family of the late Dr. 
Livingstone recommended that 10,000/, or 11,000/. should be 
granted; but it seems the Government have thought 3,000/. 
sufficient, with about 1,000/, by way of payment of arrears due 
to the followers and seiwants of the doctor: This is in addition 
to the 200/. pension, which is to be continued to the family. 
The Geographical Society seems to be quite satisfied with this 
arrangement. 

It seems to he generally allowed that this year’s Cambridge 
commencement has been unusually brilliant; the number of 
honorary degrees conferred on Tuesday was very large. The 
names of the scientific men to whom the degree of LL.D. was given 
we have already mentioned. At the same time the thanks of the 
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University were conveyed to tlie Chancellor, the Duke of Devon¬ 
shire, for his handsome gift of the Cavendish Laboratory. At the 
Oxford Encsenia yesterday, the degree of D.C.L. was conferred, 
among others, upon Victor Carus, Professor of Comparative 
Anatomy and Zoology in the University of Leipsig. 

We congratulate the University of Cambridge that its Board 
of Natural Science Studies have at last come to see that the 
Oxford system in the Natural Sciences Tripos is the only work¬ 
able one, and the only one which can lead to really valuable 
results and the discouragement of cramming and superficiality. 
The Board having had under consideration the reports of the 
examiners for the Natural Sciences Tripos for several successive 
years, which express more or less dissatisfaction with the present 
system on account of the inducements it offers to the candidates 
to spread their reading over a wide area rather than to study 
deeply a limited section of natural sciences, think that the objects 
of the examination—^viz. to offer sufficient stimulus to exertion, 
and at the same time to give encouragement to sound study— 
will be best secured by dividing the first class into two divisions, 
and by arranging the names in each of these divisions and in 
each of the other two classes in alphabetical order. They think 
it desirable that the first class should consist of those who, having 
shown adequate general knowledge in the first three days of the 
examination, have shown superior proficiency in some one, at 
least, of the branches of natural science included in the examina¬ 
tion, and that in the case of every student placed in the first 
class, the subject or subjects for knowledge whereof he is placed 
in the first class be signified in the published list. They are 
also of opinion that it is desirable that those who pass the first 
three days’ examination with credit should be entitled to admis¬ 
sion to the B. A. degree. To carryout these recommendations 
the Board propose certain alterations in the rules of the Tripos 
defining more strictly the parts to be ihduded in the first three 
days’ examination, and add regulations to carry out their new 
scheme. 

As the statute for settling the future stipend of the Professsor 
of Geology at Oxford has now passed Convocation the Vice- 
Chancellor will proceed to an election. in the course of the pre¬ 
sent month. Any gentlemen who have "not already sent in their 
names are requested to do so on or before Saturday, June 20. 

There are several points in connection with the Annual 
Commemoration of the University of Sydney, held on March 28 
last, which are worthy of notice, and which must be pleasing to 
the friends of scientific education. The number of students 
attending lectures at the University during the past Session 
was 48, being the largest number at one time since the 
establishment of the University. The number of superior 
graduates ’’now in the University is 87; on this reaching 100 
it will be entitled to send a representative to the Legislative 
Assembly. In recognition of the zeal and efficiency with which 
]Mr. Liversidge has performed his duties as Reader in Geology 
and Mineralogy, the Senate have promoted him to the higher 
grade and position of Professor in those sciences, and Demon¬ 
strator in Practical Chemistry, and have also voted 500/. for the 
improvement of his laboratories. 

Further the Senate of Sydney University have made 
what many of our readers will regard as a wise law; viz. 
that candidates, who at the second yearly examination should 
have displayed a marked proficiency in any one of the three 
schools of classics, mathematics, or natural science, should he 
allowed, on the recommendation of the examiners, to devote 
themselves in their third year exclusively to the subjects of that 
school, and to be examined for B. A. in them only. 

At the same commemoration, a very gratifying act of 
nuuificence was announced, Mr. William Macleay, M.L.A., 


F.L.S., has expressed his intention of bequeathing to the Uni¬ 
versity his valuable library and collection of natural history, upon 
trust for the promotion ot that science, and the instruction of the 
students and the inhabitants of the colony in the same. He also 
expresses his intention of leaving to the University the sum of 
6,000/., the interest upon which is to be applied to the payment 
of the salary of a properly-qualified curator, to be specially and 
exclusively employed in the care and preservation of the speci¬ 
mens belonging to the collection, or any additions that may be 
made to it. The library already consists of about 2,000 volumes, 
and Mr. Macleay states that he is continually adding to it all the 
most valuable of the periodicals and proceedings of Societies of 
Natural History, published in England, France, Germany, 
Belgium, and Russia. It includes a large number of books on 
Natural History, which belonged to the late Mr. William Sharpe 
Macleay, F.L.S., and which have been presented by his brother, 
Mr. George Macleay, C.M.G., F.L.S., to accompany the col¬ 
lection. The collection of specimens, we believe, may be con¬ 
sidered one of the most extensive and valuable in the world. It 
was first formed by the late Alexander Macleay, F.R.S., BhL.S., 
and was considered about fifty years ago the first collection in 
Europe. Many additions were made to it by his son, the late 
Mr. W. S. Macleay, who, as well as his father, was considered 
one of the most eminent entomologists of his day. During the 
last fifteen years the collection has been gi*catly enriched by the 
present owner, Mr. William Macleay, by the accumulation of 
large numbers of Australian insects, besides a considerable col¬ 
lection from other parts of the world. The library and collec¬ 
tion are to be maintained and known by the name of the 
‘‘Macleayan Natural History Collection,” and to be open to the 
inspection of the students of the U niversity and the general 
public, at all such proper and convenient times as may be 
appointed for that purpose. From the admirable spirit which 
seems to animate the University of Sydney, we should think this 
munificent gift is likely to be fruitful of the best results. 

On June 10 W. II. Miller, F.R.S., Professor of hlineralwgy 
in the University of Cambridge, was elected a Fellow of St. 
John’s College, Cambridge. Prof. Miller look lus degree at the 
college and was formerly for several years a Fellow. He has 
now been elected for the second time under the statute empower¬ 
ing the college to elect as Fellow “ any person eminent for 
Science or learning.” At the same time the Very Rev. C. 
Meridale, Dean of Ely, Prof. J. C. Adams, and T. Todlnmter 
were elected Honorary Fellows. C. T. Clough, and J. N. 
Langley have been elected Scholars for proficiency in Natural 
Science, and A. M. Marshall (Scholar 1873) has received an ex¬ 
hibition in augmentation of his scholarship. First class in the 
college examination in Natural Science (alphabetical order) :—■ 
Clough, Langley, Marshall, and Stewart. 

We are glad to see from the Fourth Annual Report of the 
Devon and Exeter Albert Memorial Museum, Schools of Science 
and Art, and Free Library, that all departments of the institution 
are in a flourishing and satisfactory condition. It is gratifying to 
see that the Science schools are gaming ground, and we hope the 
Committee will do all in its power to develop these and induce 
those for whose benefit they are intended to take advantage of 
them. The museum has been greatly improved daring the past 
year by the addition of cases, the arrangement of specimens, and 
the acquisition of a number of skeletons of tj^pical vertebrates. 

We are pleased to see from the Sixteenth Report of the East 
KentNatural History Society that it is in a satisfactory condition as' 
regards members, funds, and work ; the number of memb^is 
the end of 1873 97» several valuable and appro|iri?t& hdol^ 

have been added to the library and a new mi<TOi^|ie 
Several important papers have been read bearii^ 
general natural history, ^ ^ 
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The Committee of the Leeds Mechanics’ Institute and 
Schools of Art and Science have resolved to accede to a generally 
expressed wish that they should organise a Yorkshire Exhibition 
of Arts and Manufactures, to be opened in Leeds on May i, 
1875. The object of the Exhibition will be to promote the Fine 
Arts and Art and Science as applied to Manufactures, and the 
surplus funds will be applied to the liquidation of the debt now 
remaining on the Leeds Mechanics’ Institute. 

A VERY successful meeting, under the presidency of the Mayor 
of Bristol, was held at the Victoria Rooms, Clifton, for the pur¬ 
pose of inaugurating the formation of a College of Science and 
Literature for the south and west of England and South Wales, 
to which we referred in Nature, voL x. p. 93. The meeting 
was perfectly harmonious, and we have no doubt that the scheme 
so auspiciously begun will be successfully accomplished. It is 
evidently intended that science will hold an equally important 
place with literature in the new college. 

WiNGE AND Heiberg, ol Christiania (“ Die puerperalen und 
pyaemischen processe,” H. Heiberg, Leipzig, 1873), point out 
the remarkable presence of a fungus, which is at least very like 
a vibrio, in the basis of the sore in cases of pycemic ulcerative 
endocarditis {Mycosis endocardii Winge), and Heiberg shows in 
similar cases the crowding of such beings in the superficial 
lymphatics of some of the viscera. This appears to be an im¬ 
portant contribution to the views of Lister as to the septic cha¬ 
racter of the pymmic diseases. 

A PIECE of native gold weighing 200 kilogrammes, and worth 
24,000/., has been found in French Guyana, and sent to Paris 
to be placed in the Colonial Exhibition at the Champs Elysees. 

The French Academy of Sciences has held a long secret 
committee meeting on the propriety of granting to M. Chapelas- 
Coulvier-Gravier a sum of money for his meteoric observatory 
on the upper part of the Luxembourg Palace. A very strong 
opposition was offered, and it is doubtful whether the grant will 
be allowed. 

Upwards of a year ago there was founded at Berlin in con¬ 
nection with the German Geographical Society, a ‘‘German 
Society for the Exploration of Equatorial Africa,” or, shortly, 
the “ African Society,” having for its president the well-known 
Dr. Bastianj and vice-president Dr. Neumayer. The Society 
has received handsome subscriptions to enable it to carry out its 
object^ including a large sum from the Government. An expe¬ 
dition under Dr, Paul Giissfeldt was soon organised, and in the 
end of May left Liverpool for the west coast of Africa, in the 
steamer Nigreiia^ which unfortunately was wrecked off Sierra 
Leone on June 14, Dr. Giissfeldt losing nearly all the equipments 
of the expedition. He got another ship to take him to Cabinda 
in Congo, the seat of the German African Trading Company, 
where he found Dr. Bastian, who had also gone out to organise 
the work of the expedition. From Cabinda as a starting-point, 
several journeys have already been made into the interior, and 
in the Correspondenzblatt Cii the Society, several numbers of which 
have been issued, an account of the work done is given in a 
number of letters from Dr. Bastian, Dr. Giissfeldt, and others. 

We are glad to see that the governors of the Burnley Grammar 
School in the reconstruction of the buildings have given con¬ 
siderable facilities for the practical teaching of Science. They 
have provided, among other rooms, two well-contrived labora¬ 
tories, one of which is to be devoted to chemical manipulation, 
and the other to experimental physic?. The school is expected to 
open on August l, and the governors have elected as headmaster 
Mr. Joseph Hough, B.A. (Cambridge), now Science Master at the 
Rossall School. It is likewise the intention of the governors to 
found a central science school, which shall be open in the 
evening for the instruction of persons occupied in the day¬ 


time in commercial pursuits. This school is intended to carry 
out the recommendation of the Commission on Scientific In- 
struction in one of their recent reports. 

Mr. George Smith has returned from his second Assyrian 
expedition. lie brings home a very large collection of new 
cuneiform tablets and fragments, as well as a great many inter¬ 
esting objects of Assyrian art, including the entire lintel in 
sculptured stone of one of the ancient palace gateways. 

The forthcoming number of Petermann’s Geograp/itsc/ie MiU 
iheihmgen will contain an important contribution by Prof. Haiins 
Hdfer, the geologist of Count Wilczek’s expedition of 1872, on 
the geography of Spitzbergen. The paper contains the results 
of careful observation on the harbours, the configuration of the 
island, especially in the neighbourhood of Horn Sound, and on 
the glaciers, which were minutely explored. 

A NOVELTY in legislation consists in tlie recent introduction 
into the U.S. Congress of a bill proposing to grant the State of 
Minnesota 200,000 acres of land within its limits, the proceeds 
of which shall be kept as a perpetual fund, the interest to be 
applied to the support, maintenance, and equipment of an astro^ 
nomical observatory and school of mines at St. Anthony’s Falls 
in connection with the Minnesota State University. A special 
stipulation in this proposed act is that the schools shall be free 
of charge to all students. 

We have received the first two numbers of the Quarierly 
yournal of Conc/wlogyf conducted by Messrs. W. Nelson and J. 
W. Taylor (Hardwicke). We should think it likely to prove 
of considerable value to the class to which it is addressed. 

We have received the Report of the Aslimolean Society 
for the year 1873. During last year the Society has held 
Seven General Meetings, at which a number of valuable scientific 
papers were read by well-known men of science. 

Messrs. Maclaciilan and Stewart, of Edinburgh, have ready 
for immediate publication a work entitled the “Birds of Shetland,” 
with observations on their habits, migration, and occasional 
occurrence, by the late Dr. Saxby. It will be published at one 
guinea. 

The various learned bodies of Massachusetts, especially the 
American Academy of Arts and Sciences, and the Boston Society 
of Natural History, are urging upon the Legislature the import¬ 
ance of undertaking a new and thorough scientific survey of the 
commonwealth. The results expected from such a survey at 
the present lime are a detailed topographical map on a scale 
of an inch to the mile, maps coloured to show the distribu¬ 
tion of rock-formations and economic minerals, with charts on a 
larger scale of particular localities having special interest or im¬ 
portance ; also full descriptions of everything connected with the 
I theoretical and economical mineralogy and geology of the State, 
and especially full descriptions and truthful illustrations of the 
animals and plants, including their natural history, tran'^forraa- 
tions, and relations to man and his requiremeirts. 

The additions to the Zoological Society’s Gardens during the 
past week include a Vulturine Guinea Fowl {Nuiiiida vulhtrina) 
from East Africa, presented by Dr. J. Kirk ; a Stump-tailed 
Lizard [Trachydosattriis rti'^osus) from Australia, presented by 
Mr. N. Clements ; a Spotted Cavy [Ccelogcnys faca) from South 
America, presented by Mr. J. W. Alexander; a Crested Agouti 
{JDasyfrocta enstata) from Colon, presented by Mrs. Wood ; a 
Persian Gazelle [Gazella suh^idhirosa) and a Fennec Fox {Cand 
fennec) from Persia, presented by Mr. E. S. Dawes; two Cor¬ 
morants {Phalacroco7'ax carho\ British, presented by Capt. 
Salvin ; five Mandarin Ducks {Mx galericulata) hatched in the 
Gardens, 
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Justus Liebig's Annalen der Chemie und Fharmacie. Band 
171, Heft 2 und 3.—These parts contain the following 
papers :—On aldehyde derivatives of napthylamine, by Dr. G. 
Papasogli. Napthylamine sulphite gives with benzaldehyde 
napthylamine-benzoyl bisulphite, CioRgN. SH2O3. C^HgO. This 
substance is decomposed on heating into sulphur dioxide, water, 
and a resinous substance of the formula C17H13N,—Action of 
amides on phenol, by Dr. J. Guareschi. The author has tried 
the action of benzamide and acetamide, also the action of benza- 
mide on cresol, on methyl salicylate, and on ethyl salicylate.— 
The same author contributes a paper on the various cymencs. 
Seventeen of these bodies are described and tabulated with 
bibliographical references. Franz Meilly contributes a long 
paper on aconitic acid, to which substance the author assigns the 
CH \ 

11 >0 

constitutknal formula C—CO^ .—The following are commu- 


CH2CO2H 

nications from the laboratory of applied chemistry ot Hilger’s 
University ;—On Bavarian eclogite by Dr. Gerichten.—On a 
method of analysing crystalline minerals, by the same.—On a 
titaniferous iron of abnormal composition, by the same.—On 
abnormal constituents of urine after taking asparagus, by A, 
Hilger.—The solubility of tellurium and selenium in sulphuric 
acid, by the same.—On the quantitative determination of iodine 
in urine, by the same.—“Synthesis of Phenylbutylene” is the 
itle of a lengthy paper by B. Aronheim. The author has also 
accomplished the synthesis of napthalene.—Under the heading, 
“ Researches fromt the Chemical Laboratory of Kasan, commu- 
nieated by Alexander Saytzeff,” we have the following papers :— 
On an isomeric pyrotartaric acid, by A. TupolefF. The acid is 
ethyl-malonic acid.—On the ether ^of monobrombutyric acid, by 
the same.—On some sulphur derivatives of the primary butylic 
alcohols, by N. Grabowsky and Alexander Saytzeff.—On the 
reduction of succinyl chlonde, by A. Saytzeff. The chief pro- 

CH2COH 

duct of the reduction is succinic aldehyde [ which, by 

CH^COH 

the action of caustic bases, yields a new oxybutyric ocid 
CH2CH2OH 

I .—Contributions towards the determination of the 

CH2COOH 

structural formulae of the allyl compounds of acrylic acid, by E. 
Linnemann.—Contributions to the history of the orcins.—IV. 
On the iodo-derivatives of the orcins, by John Stenhouse. This 
paper has already appeared in the Proceedings of the Royal 
Society.—Researches on the allyl group.—XIII. On a-dibrom- 
propionic acid, by 0 . Philippi and B. Tollens.—XIV. On a- 
monobromacrylic acid and conversion of a-dibrompropionic acid 
into the ^ acid, by the same authors.—XV. On ^-monobroma- 
crylic acid from jS-dibromproprionic acid, by R. Wagner and B. 
Tollens.—XVI. Bye-products of the preparation of )8-mono- 
bromacrylic acid, by the same.—F. Mohr contributes a lengthy 
paper on the theory of dissociation or thermolysis. Among 
other views the author opposes in severe terms that of Horst- 
mann, who has introduced the idea of entropy into the theory of 
dissociation.—The concluding paper is by J. J. vanRenesse, On 
octylic and capylic acids. 


Bulletin de VAcademie Boy ale des tScmices^ de Belgique^ 
ser. 2, t. xxxvii., No 4.—Mr. A. Gilkinet gives the first of a 
promised series of papers on the morphology of the Pyrenomy- 
cetes. This instalment of twenty-three pages with two plates 
is occupied with Sordaria fitnicola (Cesati and De Notaris), which 
he identifies with Sphaeria equina (Fuckel). His observations 
confirm those made by M. Woronin on Sordaria frmiseda, show¬ 
ing that these fungi are sexual. The development and structure 
of the male and female organs are minutely given.—Dr. F. 
Putzeys contributes a paper On the centres of vaso-motor nerves. 
Where are the nerve-centres which affect the tonicity of blood¬ 
vessels? is the question he endeavours to solve. His experi¬ 
ments made upon a frog are carefully detailed. He shows that 
its spinal marrow posseses a reflex vaso-motor power throughout 
its entire length, thus confirming the work of Schlesinger, Goltz, 
Freusbeig, and Vulpiau, Until lately the tonicity of blood¬ 
vessels was believed to be under the control of the medulla 
oblongata alone.—^There is a short note by M. Edward Morren, 
On the application of the mechanical theory of heat to the 
growth of plants. M. Barthelemy, Professor of Physics at 


Toulouse, had recently said that he noticed last July a bamboo 
in the Jardin des Plantes at Montpellier, which grew a centi¬ 
metre an hour. Such growth, he remarked, must be coincident 
with the fixture of carbon. M. Morren by no means sees that 
this follows. He says, “ Carbon fixed in the green organs of 
plants under the influence of the sun’s rays, by the decomposition 
of carbonic acid, is not immediately applied to the formation of 
the tissues by which new organs are formed. The materials of 
growth are furnished by organic material already elaborated, 
and their application to the requirements of growth is accom¬ 
panied by an expenditure of force requisite for their circulation 
and transformations.” Often when we can see plants growing 
they are not fixing any carbon. Tubers, bulbs, buds, and seeds 
when sprouting not only do not fix carbon, but lose some. 
This is in consequence of their respiration, and it is the 
heat furnished by this combustion which occasions the 
motions by which they sprout.—There are four chemical 
papers by M. Louis Henry: On the dry distillation of lactic 
acid; On propargyl ,* On chloro-bromo-propionic acid; On 
glycerine derivatives.—There is also a note On systematic inter¬ 
national meteorological observations. 

Zeitschrift der Osterreichischen Gesellschaft fur Meteorologie. 
—No. S ofvol. ix- contains papers by Messrs. Wild, Hany, and 
Jelinek on methods of reduction to sea-level of barometric read¬ 
ings.—Dr. Ebermayer concludes his notice of Lorenz and Rothe’s 
new * * Handbook of Climatology. ” The second volume is by 
Dr. Lorenz alone. The “Provinces” into which he proposes to 
divide Europe are Subarctic, Pontic, Baltic, North and South 
Oceanic, and Mediterranean. The causes of modifications of 
climate are discussed and grouped according to their relative im¬ 
portance, and though the greater part is devoted to Europe, a 
short sketch of characteristics of climate of Asia, Africa, 
America, and Australia IS given.—The space devoted to short 
articles is occupied with a notice of Bruhn’s meteorological ob¬ 
servations at Leipzic. 

Astronomisc/ieNachric/iten,lSo^, i» 99 i> i,992.—These numbers 
contain a long paper by E. Schonfeld, giving the periods of 
maximum and minimum of a number of variable stars, W’ith a 
short history of each. The elements of planet (136) are given as 
follows :— 

Epoch April 1874, o*o Berlin timej 
M = 225° 29' 2" , 

TT =331° o' o" 

^ 53 ' 4" 

i- n°3o^4" 

<p=: 8“ 23' z" 

fx = 1007"'86 
Log. a = 0*36442. 

Me?norie della Societa degli Spectroscopisti Italians March.— 
This number contains a letter of Prof. B. Wolf, On the maxima 
and minima of solar spots. He refers to the value n *111 years for 
the period, as given by him in 1852, and now finds from further 
data the period of minima to be 11TI4 years, and that 01 
maxima 11 *060 years. He claims to have proved the connection 
between the above periods, and the magnetic and auroral disturb¬ 
ances. A diagram accompanies this number of the chromo¬ 
sphere, for Sept. 1872, andj. Tacchini contributes a paper On 
some spectroscopic considerations, in which he gives the method 
he employs for viewing the prominences with a tangential slit, 
accompanied by drawings.—To this number is an astronomical 
appendix, containing a paper by Prof. Schiaparelli, On the 
eleven-year period of the variation of terrestrial magnetism, con¬ 
sidered in relation to the frequency of solar spots, to which is 
added a table showing at once the connection of the two pheno¬ 
mena, from the year 1836. 

Der NatuiforscheTy April. This number consists of risumis 
of papers read before Societies, &c., most of which we have al¬ 
ready noticed. Students of the Prehistoric period will find a 
long article from the Mittheilungen der Aiitiquarischen Gesell- 
schap in ZilTnch^ on art workmanship of the reindeer period in 
Switzerland. 

Bulletin de la Sociiti cdAcclimatation de Paris, May.— K. very 
practical paper on acclimatisation opens the May numb», m 
which M. J. M. Comely gives an account of his ©eperi- 
ments in inducing kangaroos, wombats, llamas, marmots, Angora 
goats, and several new varieties of birds and plants to find a 
congenial home in the soil and climate of ' The former 

animals would seem to be fully aC<^imafeo:^i« be 

a valuable acqumtion .—mow the com- 
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petition witli new varieties of silkworms, wMch. are described as 
possessingmany qualities which will render them a most useful addi¬ 
tion to the various silkworms now under cultivation.—The Society 
has been successful in securing two specimens of a fish called the 
Gourami, from Singaporeattempts have been made to procure 
some of these fish for introduction into this country, but they have 
as yet been unsuccessful. The introduction of the Dios^yros, a 
Chinese fruit-tree, is recommended, and attempts arc being 
made to acclimatise it—M, Millet is endeavouring to secure 
some means of foretelling the approach of cold weather in the 
spring months, and asks for any observations on the point which 
others may have made.—An interesting paper by M. J. Lapru, 
on the Italian bee, points out the superior qualities of that insect, 
and suggests its more general cultivation. 

Jahrhuch der kais. kon. geoiogisc/mi Reichsanstalt. Band xxiii. 
Nos. 3 and 4.—The first paper in No. 3 is by Dr. O. Feistmantel 
On the relation of the Bohemian carboniferous formation to the 
permian. The paleontological and physical evidence enables 
the author to arrange these formations as follows :—^I. Permian 
formations, a Upper group (with two stages) consisting of red 
sandstone wdth bituminous shales, containing animal remains, 
and red shales with various plant-remains ,* marl, limestone, and 
calcareous shales with abundant animal remains. h Lower 
group, or permanent coal-bearing group, containing coal-seams, 
generally accompanied with bituminous shales. The beds yield 
permian animal remains, and a rich flora almost entirely non- 
carbonifeious. Red sandstones with miracarHes are also in¬ 
cluded in the group. II. Carboniferous formation: grey sand¬ 
stones and carboniferous shales ^ coal-seams without accompanying 
bituminous shales, and without a fauna which can be brought 
into relation or connection with the permian. The flora shows 
no admixture of permian types,—In the second article I. Niedz- 
wiedzki gives some account of the basalt rocks met with in the 
carboniferous basin near Moravian Ostraw ; and the other papers 
ill the number are On the occurrence of Tertiary for mationsi in the 
upper region of the Maritza valley, that is, between the Balkan 
and the Rhodope mountains in Rumili j and Contributions to 
the geology of the Fruska Gora in Syrmia.—There are only 
two geological papers in No. 4, the first of which is a very long 
contribution^ by F. Posepny, On the lead and cadmia veins of 
Raibl in Carinthia, which is well illustrated with coloured litho¬ 
graphs, showing sections of various vein-stores, ores, minerals, 
&c,, and a map of the workings, &c.—^The second paper is by 
Dr. Mojsisovics, On some triassic fossils from the South Alps ; 
two plates accompany the paper.—Among the “ Mineralogical 
Communications,”, so carefully edited by Dr. Tschermak, there is 
one paper of somewhat general interest, An outline of a mecha¬ 
nical theory of the laws of crystallisation, by Dr. J. Plirschwald, 
Verhandhingen des iiaturkisL Verems dn pr. Rhdnlande u. 
IVestphalens^ ic^ier ti, 30^‘er Jahrgang .—The former of these 
volumes contains, among other pape rs, onePn Vesuvius, by Von 
Rath and Von Lasaulx ; On the structure of Trilobites, by Von 
Koenen; On the effect of extreme cold on plants, by Mohr; On 
Monasprodigosa, by Prof. Binz of Bonn; On the pupil of the 
fox, by Troschel; On benzyl-sulpho-cyanates, by Ivekule; and 
others on technical points of medicine. In the latter we may 
note Dr. Braun’s description of the Upper Jura, with a geological 
section ; Dr. Umber’s measurements of the skulls of numerous 
mammalia, in which he attempts to find a criterion of their in¬ 
telligence in the proportion of the anterior to the posterior part 
of the basis cranii (according to his results the Carnivora are 
inferior to the Quadrumana; and Horses to Rodents and Marsu¬ 
pials) ; two papers on the geological and palxontological features 
of the cave at Balm : one by Rindflcisch On tubercular inflam¬ 
mation ; and one by Kekulc On allyl compounds. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June ii,—Note on the alleged existence of 
Remains of a Lemming in Cave-deposits of England, by Prof. 
Owen, F.R.S. 

Note on the Absorption-Spectra of Potassium and Sodium 
at low temperatures, by H. E. Roscoe, F.R.S., and Arthur 
Schuster. 

In order to obtain the absorption-spectrum afforded by the 
w^ell-known green coloured potassium vapour, pieces of the clean 
dry metal were sealed up in glass tubes filled with, hydrogen, and 
one of these was then placed in front of the slit of a Stein- 
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hill’s spectroscope, furnished with two prisms having refracting 
angles of 45° and 60°. The magnifying power of the telescope 
was 40, and was sufficient clearly to separate the D lines with 
one prism. A continuous spectrum from a lime-light was used, 
and that portion of a tube containing the bright metallic globule 
of potassium was gently heated until the green vapour made its 
appearance. A complicated absorption spectrum was then seen, 
a set of bands (a) in the red coming out first, whilst after a few 
moments two other groups appeared on either side of the D 
lines, the group ^ (less refrangible) being not so dark as the 
group 7. These bands are all shaded off to wards the red, and 
in general appearance resemble those of the iodine spectrum. 
In order to assure ourselves that the bands are not caused by the 
presence of a trace of an oxide, tubes were prepared in which 
the metal was melted in hydrogen several times on successive 
days until no further change in the bright character of the globule 
could be perceived. On vapourising the metal, which had been 
melted dowm to a clean portion of the tube, the bands were seen 
as before, and came out even more clearly, the globule, after 
heating, exhibiting a bright metallic surface. An analysis ol the 
potassium used show'‘ed that it did not contain more than o'Sper 
cent, of sodium, although, of course, the double line D was al¬ 
ways plainly seen. 

In order to ascertain whether an alteration in the absorption- 
spectrum of the metal takes place at a red heat, fragments of 
potassium were placed in a red-hot iron tube, through which a 
rapid current of pure hydrogen gas Avas passed, the ends of the 
tube being closed by glass plates. The magnificent green colour 
of the vapour was clearly seen at this temperature on looking 
through the tube at a lime-light placed at the other end. Owing, 
doubtless, to the greater thickness or increased pressure of the 
vapour, the bands seen by the previous method could not be 
resolved by the small spectroscope employed, the whole of the 
red being absorbed, whilst a broad absorption-band in the 
greenish yellow was seen occupying the place of the group 7. 

The positions of the bands obtained by the first method were 
measured by means of a telescope and distant scale, and the 
wave-lengths obtained by an interpolation curve, for which well- 
known air-lines were taken as references. Tlie following numbers 
give the wave-lengths of the most distinct, that is, the most re¬ 
frangible edge of each band. As the measurements had to be 
quickly made owing to the rapid darkening of the glass by the 
action of the metallic vapour, these numbers do not lay claim to 
very great accuracy, but fairly represent tlie relative positions of 
the band, and show that they do not always occur at regular 
intervals, although they arc pretty regularly spread over the field, 
and aU are shaded alike. 

Bands of potassium shaded off towards red. Wave-length in 


tenth metre :— 
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The bright potassium lines in the red and violet were not seen 
reversed, the intensity of the lime-light being too small at both 
extremes to render an observation possible. 

In order to ascertain whether the vapour of sodium, which, 
when seen in thin layers, appears nearly colourless, exhibits 
similar absorption-bands, tubes containuig the pure metal, which 
had been prepared and preserved out of contact with any hydro¬ 
carbon, were prepared, the metal being obtained free from oxide 
and the absorption-spectrum being observed in the manner al¬ 
ready described. As soon as the metal began to boil a series of 
bands in the blue (Na7)made their appearance, and shortly 
afterwards bands in the red and yellow (Naa), stretching as far 
as the D lines, came out. At this period of the experiment the 
D lines widened, thus blotting out a series of fine bands occurring 
in the orange (Na ^), some of which could in consequence not 
be mapped. All the bands of the sodium-spectrum shade off 
like the potassium bands towards the red. 

When the vapour of sodium is examined in a red-hot iron 
tube the colour of the lime-light as seen through it is a dark blue* 
As the sodium is swept away by the current of hydrogen passing 
through the colour becomes lighter, and the transmitted rays cah 
be analysed by the spectroscope. At first the whole red and 
^en and part o{ the blue is cut out entirely. The D lind$ are 
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considerably widened, and an absorption-band is seen in the 
green, apparently coinciding with the double sodium line, which 
comes next in strength to the D lines. All the colours, therefore, 
seem to be shut out except part of the orange, part of the gi‘een, 
and the ultra blue* As the sodium vapour becomes less dense 
more light passes through, and the same absorption-bands are 
seen as are observed in the other method. The vapour then has 
a slight bluish-green tint, but is nearly colourless.” 

The tollowing numbers give the wave-lengths of the more re¬ 
frangible edge of the sodium absorption-bandsTn tenth-metres 
obtained in the manner above described :— 


6668\ 

6361" 

6105'' 

6616 

6272 

6092 

6552 

, 623s 

„ 6071 1 

6499 1 

J*® 6192 j 

6051 f 

6450 1 
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4863 

4832 
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The drawings accompanying the paper show the general ap¬ 
pearance of the two absorption-spectra. 

Linneaji Society. — Anniversary Meeting, May 25.— G, 
Busk, vice-president, in the chair.—The chairman announced 
the officers who had been elected for the year (see Nature, 
vol. X. p. 72)-—It was moved by Mr. Busk, seconded by Mr. 
Carruthers, and carried unanimously:—‘‘That the secretaries be 
requested to convey to Mr. Bentham the cordial thanks of the 
Society for his invaluable services throughout the thirteen years 
duiing which he has occupied the president’s chair, to express to 
him the regret with which the Fellows contemplate the loss of 
his services, and to assure him that the zealous interest which he 
has taken in the welfare of the Society and the great efforts 
which he has made with so much liberality and success, to in¬ 
crease its prosperity and usefulness will always be held in grate¬ 
ful remembrance.”—It was moved by Mr. Busk and unanimously 
resolved :—** That the thanks of the Society be also given to 
Mr.‘ Stainton on his retirement from the office of secretary, with 
an expression of the Society’s deep regret on losing his valuable 
services ih that capacity.*’ 

June 4.—Mr. G.J. Allmann, president, in the chair.—The 
president exhibited a number of living specimens of fire-fly 
{Litciola italica) recently taken by himself in the neigh¬ 
bourhood of Turin, calling attention to the remarkable syn¬ 
chronous emissions of flashes of light by numerous individuals, 
and pointing out that the phosphorescence is a phenomenon not 
of darkness merely, but of twilight or night.—Prof. Thiselton 
Dyer described the structure of the flowers of Pringka and 
LyaUia, which had recently been sent to this country for the first 
time by Mr. Moseley, from Kerguelen’s Land, and which had 
been analysed by Prof. Oliver, and subsequently by himself. 
Dr. Hooker pointed out that several peculiarities in the stiucture of 
Pringlea, the absence of petals and of the usual glands between 
the bases of the stamens, the exserted anthers, and the papillm of 
tlie stigma extended into a tuft of hair, appeared to point to this 
plant (a native of a country where there are no winged insects), 
being a wing-fertilised member of a class of plants that are ordi¬ 
narily fertilised by insects.—The following papers were then 
read :— I. Contributions to the botany of the Challenger expedi¬ 
tion. Presented by Dr. J. D. Hooker, C.B.—Xll^ac. Challenger 
Lichens (Cape de Verdes), by Dr. J. Stirton.—XVII^z. Letter 
from Mr. PI. N. Moseley to Dr. Hooker, dated Cape Otway, 
Australia, March 16, On the botany of Kerguelen’s Land, Marion, 
and Heard Islands. —XVIII. List of hitherto unrecorded species 
from Kerguelen’s Land, Marion, and Heard Islands, with a note 
on Lyallia kerguelensis Hook f,, by Prof. Oliver.—Synopsis of 
the mosses of the Island of St. Paul, by W. Mitten (Appendix 
to Dr. Hooker’s paper On St, Paul’s Island plants).—On the 
Restiacese of Thunberg’s herbarium, by M. T. Masters, F. R. S. 
At the time that the author] published his monograph On 
the South-Afidcan Restiacese, in the Journal of the Society, voL 
vhi, p. 211, and vol. x. p. 209, he had had no opportunity of 
examining the type specimens described by Thunberg. The few 
figures published by that naturalist are excellent; but his descrip¬ 
tions are often so imperfect that not even the sex of the plant is 
mentioned. In common therefore with all who had previously 
studied these plants, the author had to , guess at the species in¬ 
tended by Thunberg. Lately, however, by the kindness of the 
authorities at Upsal, Thunberg’s African collections have been 
transmitted to Kew for examination, and the author availed him¬ 
self of the opportunity to study the Restiacese. The paper novtr 


read contains a list of these specimens with their names, synonyms, 
and such rectifications in the nomenclature as the examination 
rendered necessary.—On N'apoleona, OmpJialocarpnm and 
Asleranlhos, by J. Miers. The plants forming the small group of 
the Napoleonea: are confined to two very heterogeneous genera, 
one from Africa, the other from Brazil. Napoleona was dis¬ 
covered in 1787 at Owaree, by Palisot-Beauvois • Asferanthos 
was established in 1820 by Desfontaines, when he associated it 
with Napoleo 7 ia as a group belonging to Syjnplomzeiv. These 
plants have been ever since a complete puzzle to botanists, 
who have assigned to them remotely dissimilar positions, 
the last being that given by the authors of the “ Genera 
Plantarum,” who make them a sub-tribe of Lecytliideee, one 
of their tribes of Myrtacese. A careful examination of 
these plants has convinced the author that most botanists have 
been wide of the mark in regard to their true affinity. Mr. 
Miers brought forward a large mass of information concerning 
Napoleona, from which he drew the conclusion that there is 
nothing in its structure to show the slightest relation to Myrtace^; 
that it is equally irreconcilable with the BaiTingtoniem and with 
Lecythidese; and in consequence of these negative results we 
must search elsewhere for its true affinity. Thisled the author to 
examine Omphalocarpuni, a genus from the same region as Napo- 
leona, and whose flowers and fruit of similar form grow upon the 
trunk of the trees. This genus has been generally regarded as 
belonging to Sapotacese ; but the authors of the “ Genera Plan¬ 
tarum” place it in Ternstroemiacem. Napoleona cannot, it 
is true, belong to Sapotacere ; but as it offers so many points 
of resemblance, and as it cannot find a place in any known 
natural order it must remain the monotype of a distinct family, 
to be placed in juxtaposition with Sapotacem. In regard to 
Asteranthos the author shows by analytical figures that it bears 
scarcely any resemblance in any of its features to Napoleona. 
A strong resemblance exists in the form of its calyx to that repre¬ 
sented by Wight in an Indian species of Rhododendron. And 
there seems nothing therefore to separate Astcranlhos from other 
genera of Rhododendresc, except its more rotate corolla. 

Mathematical Society, Thursday, June ii.—Dr. Flirst, 
F.R.S., president, in the chair.—The president made a state¬ 
ment to the effect that he had much pleasure in announcing to 
the members present that he had received a letter from Lord 
Rayleigh in which that gentleman expressed his intention of 
handing over to the Society the sum of 1,000/. to be invested 
and applied to assist in the publication of the Proceedings, and 
the purchase of mathematical periodicals. As the subject will 
be brought before the members more fully in November next, 
no further action was taken, but the announcement of the muni¬ 
ficent offer gave general satisfaction to the meeting.—Prof. 
Cayley, F.R.S., V.P., having taken the chair, Mr. S. Roberts 
gave an account of his paper On the parallels of developables 
and of curves of double curvature.—Lord Rayleigh next read a 
note On the numerical calculation of the roots of fluctuating 
functions.—In the absence of the authors, the secretary read 
parts of papers by Mr. Griffiths and Mi*. Roiith, F.R.S. In his 
note On a remarkable relation between the diflfeience of two 
Fagnanian arcs of an ellipse of eccentricity e, and that of two 

corresponding arcs of a hyperbola of eccentricityhir. Griffiths 

e 

establishes the following relation: 

where the unaccented letters refer to the ellipse and the accented 
letters to the hyperbola, and x, xa, |o are the abscissm of 
Pf Qi Qo^ object of Mr. Routh’s first paper, viz. Sta¬ 

bility of a dynamical system with two independent motions, will 
be gathered from the following extract:—“The equations of 
motion of a dynamical system performing small oscillations with 
two independent motions are of the form 

+ a- + = o 

dt'‘ di dt^ dt 

+ C\x. + + gAI -I- //y = o 

dt^ dt dfl dt 

To solve these we eliminate either .v or/, and obtain a bi¬ 
quadratic of the form 

aD^ -f -f cpP + dD + = O 

The whole nature of the motion depends on the fortas df Ihe 
roots of this equation. Rules are given in Books on the thwiy 
of equations to determine whether the roots are Off majgi- 
nary, but this is not exactly what we ,w^t to R is often 
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importailt to ascertain whether the equilibrium about which the 
oscillation tabes place is stable or unstable. The necessary and 
sufficient conditions for stability are that the real roots and the 
real parts of the imaginary roots should all be negative. It is 
proposed to investigate a method of easy application to decide 
this point.”—Mr, Routh^s second paper was On rocking stones, 
and a third was On small oscillations to any degree of approxi¬ 
mation. 

Anthropological Institute, June 9.—Prof. Busk, F.R.S., 
president, in the chair.— Sir John Lubbock, Bart, read a paper 
On the discovery of stone implements in Egypt. The author 
began with a sketch of the writings and opinions of M. Arcelin 
and Dr. Plamy, who maintained that the flint implements found 
along the valley of the Nile, including a hatchet of the St. 
Acheul type at Deir-el-Bahari, indicated the existence formerly 
of a true stone age there as in Western Europe. MM. Mor- 
tillet and Broca concurred in that view.—On the’other hand 
Dr. Pruner-Bey, and especially Dr. Lepsius, hadj expressed 
the opinion that most of the objects described, such as the flint 
flakes, were naturally produced. M. Chabas also took the same 
view as Dr. Lepsius, and denied the existence of any evidence 
of a stone age either in Egypt or elsewhere. On the occasion 
of a late visit to Egypt with the object of getting conclusive 
personal evidence on the question, the author found worked 
flints at various spots along the Nile Valley, especially in the 
valley of the tombs of the kings of Thebes, and at Abydos, and 
after carefully weighing the facts and arguments brought forward 
by MM. I.epsius and Chabas, he was disposed to agree with 
MM. Arcelin and Hamy in considering that these flint imple¬ 
ments really belonged to the stone age, and were ante-Phara- 
onic. Sir John exhibited a full series of the Egyptian flint 
implements found by himself during his visit, and the paper 
concluded with a minute description of each specimen.—Prof. 
Owen, F.R.S,, then read a paper On the ethnology of Egypt. 
Since the observations recorded in 1861, by Dr. Pruner-Bey, on 
the race-characters of the ancient Egyptians, mainly based on , 
the characters of skulls, evidences, in the author’s opiaion, of a 
more instructive kind have been discovered, chiefly by M. 
Mariette-Bey. They consist of portrait-sculptures, chiefly 
statues, found in tombs accompanied by hieroglyphic inscrip¬ 
tions revealing the name, condition, and date of decease. A 
study of those works led to the conclusion that three distinct 
types were indicated, (i) The Primal Egyptian, bearing no 
trace Of negro or Arab, but more nearly matched by a high 
European facies of the present day. (2) The type of the con¬ 
quering race of Shepherd Rings, or Syro-Arabian, exemplified 
in the Assyrian sculptures. (3) The Nubian Egyptian, typified 
in the bas-relief figure of Cleopatra in the Temple of Denderah. 
In conclusion, the professor drew a graphic picture of the high 
state of civilisation attained by the Primal Egyptian race, 
whose exquisite works, done six thousand years ago, are now 
rendered accessible to man. The paper was amply illustrated 
by a series of photographs, maps, and diagrams. 

Royal Horticultural Society, June 4.—Scientific Com¬ 
mittee.—A. Grote, F.L.S., in the chair.—The Rev. M. J. 
Berkeley exhibited trusses of Pelargonium St. George,” in 
which all the flowers, and not the central one only, were desti¬ 
tute of spur, thus presenting an illustration of what is termed 
regular Peloria, and approximating to the genus Geranium.— 
Messrs. Veitchsent a coffee-bush from Ceylon affected withafungus, 
wliich overruns some 1,000 acres of plantation. This was probably 
the Hemileia vastatrix.—'Ux. A. Murray alluded to the moth, 
Frmiuba yuccasella, which has the habit of gathering the pollen 
of Yucca^ and in so doing often fertilises the stigma.—Dr. 
Masters showed the roots of a Deodar, which had suddenly died 
after having been planted about fourteen years. On examination 
the plant was found infested by mycelium, and on further inquiry 
it was ascertained that the tree had been planted on the site of 
an old tan-pit, which had doubtless furnished the nidus for the 
spawn.--Prof. TMselton Dyer read the following extract from a 
letter addressed to Admiral Spratt by his son Dalhousie 
Feb. 22, 1S74.—On the night of the loth of this month we had 
a change of white to hlood-looking snow. The native mind was 
much excited, and said this falling of blood and snow was a sign 
of some commg great war. . . The blood and snow was snow 
mixed with dust Now as the whole of the hiUs at the foot for 
some distance had been for many days well saturated, this dustmust 
have come from a long distance, and must have ascended a con¬ 
siderable height. The snow-doud must have been full of dust 
or the atmosphere between us and it, probably the latter. The 


amount of discoloured snow was and the contents of one super¬ 
ficial foot I2| grains.' Under the microscope it looked like small 
transparent laminations of mica or silica.”—Prof. Thiselton 
Dyer communicated a note on the temperature of hill and dale. 

General Meeting.—W. A. Lindsay in the chair.—The Rev. 
M. J. Berkeley commented on a new hybrid Sarrace^ita, raised 
between S. fiavet and S. pur purcct^ also on a plant of Amorpho^ 
phallus Berkeleyiy found at Rangoon by his son Capt. Berkeley, 
and the stems of which were said to be sold in the Indian 
markets like asparagus. 


Paris 

Academy of Sciences, June 8.—M-Bertrand in the chair. 
—The president announced the death of M. Roulin, librarian to 
the Academy, and principal editor of the first volumes of the 
Comptes Rendus. —The following papers were read :—Determi¬ 
nation of the number of similar triangles which satisfy four con¬ 
ditions, by M. Chasles.—On the distribution of the heat deve¬ 
loped by collision, by M. Tresca. The author was led to this 
research by observing the production of oblique luminous streaks 
on the lateral faces of the platinum-iridium bar (described at the 
last meeting by General Morin) during the process of forging.— 
Several communications on vine-culture were read, all relating 
to Phylloxera. The first of these was by M. Dumas, entitled 
‘ ‘ Memoir on the means of repelling the invasion of Phylloxera^ 
The author considers ammonium sulphhydrate the safest sub¬ 
stance for the destruction of the pest without injuring the vine.— 
On the progress of the vine disease during winter. On the 
practical means of opposing the disease, by M. H. Marcs. The 
author advocates likewise the use of ammonium sulphhydrate.— 
On the employment of carbon disulphide to repel Phylloxera^ 
by M. le Baron de Chefdebein.—On the employment of sand in 
the treatment of vines attacked by Phylloxera, extract from a 
letter from M. J. Lichtenstein to M, Dumas. It appears that the 
insect cannot make way through sand owing to the loose nature 
of this substance. Since sand contains no fertilising principle, it 
is proposed to mix it with ashes and guano. The extract concludes 
with the following advice :—“ Surround your stocks largely with 
sand, Phylloxera will not come, or, if there, it will perish and your 
vines will recover.”—Prof. Cayley communicated a note entitled, 
** On a Formula of Unlimited Integration.”—On the age and 
position of the Saint-Bdat marble, a geological note, by M. Ley- 
merie.-*yOn the minute motions of a material system in stable 
equilibrium, by M. F. Lucas.—Modification of the commutator 
of Clarke’s machine, by M. A. BarthtTeray,—On friction in the 
collision of bodies, by Mr. G. Darboux,—On the lines of curva¬ 
ture of ruled surfaces, by M. E. Weyr.—Note on the spectrum 
of Coggia’s comet (1874 III.), by M. G. Rayet. The spectrum 
is continuous from the orange to the blue (spectrum of the 
nucleus) and is traversed by three bright bands (spectrum of the 
coma) in the yellow, green and blue.—On the motion of the air 
in pipes, by M. Ch. Bontemps.—On a physiological peculiarity 
of Axolotl, by M. C. Dareste. The peculiarity in question is 
the presence of a mucous substance more or less red and con¬ 
taining blood corpuscles in the cloaca of both sexes during the 
period oj reproduction.—On the metamorphoses of the Acari ot 
the families Sarcoptidcs and Gamasidm, by M. Megnin. 
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THURSDAY, JUNE 25, 1874 

THE NEW PHYSICAL LABORATORY OF 
THE UNIVERSITY OF CAMBRIDGE 

O N the i6th inst., at a congregation held in the Senate 
House, Cambridge, the Cavendish Laboratory was 
formally presented to the University by the Chancellor. 
The genius for research possessed by Prof. Clerk Maxwell 
and the fact that it is open to all students of the Univer¬ 
sity of Cambridge for researches will, if we mistake not, 
make this before long a building very noteworthy in 
English science. We therefore put before our readers, as 
prominently as we can, a description of it. 

The Cavendish Laboratory has been erected entirely 
at the expense of his Grace William Cavendish, Duke of 
Devonshire, K.G., Chancellor of the University, who has 
also signified his intention of supplying it with the 
apparatus necessary for a complete physical laboratory. 
The building consists principally of three floors, of which 
the accompanying figures show the plan on a scale of 
32 ft. to the inch ; Fig. i representing the ground-floor, 
and Figs. 2 and 3 the first and second floors respec¬ 
tively. The west front consists entirely of Ancaster stone; 
with the exception of the lecture-room and the staircase, 
which will presently be described, the only ornate portion 
of the building is the great gateway, X Fig. i, situated 
near the south end of this front. The doors, which are 
very massive, are beautifully carved in oak, ” and bear, in 
old English letters, the inscription ‘‘ Magna opera Domini 
cxquisita in omnes voluntates ejus,^^ which is the Vulgate 
version of Psalm cxi. 2. Over the gateway are the arms 
of the Duke of Devonshire on the left, and the University 
arms on the right, the motto of the Cavendish family, 
“ Cavendo tutus,occupying the centre ; and the whole is 
surmounted with a beautifully carved statue of the Duke in 
his robes as Chancellor of the University, and bearing 
in his hand the Cavendish laboratory. The lower portion 
of the building on the right of the entrance is occupied 
by the resident attendant. The external walls are 2 ft. 
thick, the foundation being at a depth of 15 ft. below the 
surface : with the exception of the west front, the tower, 
and the portion occupied by the lecture-room, they are 
built of brick, with Ancaster stone dressings. The 
tower (marked A in the plans), which is about 17 ft. 
by 14 ft. 6 in. internal measurement, and 59 ft. in height, 
contains a very handsome stone staircase with carved 
oak balustrades. 

In describing the internal arrangements seriatim, we 
shall commence with the room at the east end of the 
ground-floor marked B in Fig. i. This room is set 
apart for magnetic and other observations requiring 
great steadiness. At ^ is a brick pier about 18 in. high, 
with a stone top about 4 ft square. This pier is quite 
distinct from the tiled pavement of the room, the brick¬ 
work being commenced at a depth of about 18 in. below 
the pavement, and this resting on a foundation of concrete 
about 18 in. thick. On this pedestal is placed the great 
electro-dynamometer of the British Association, the two 
large coils of which are each about half a metre in dia¬ 
meter, and each contains 225 turns of No. 20 copper wire. 
The diameter of each circle of wire has been accurately 
measured, as has also the distance betweeen the two 
VoL. x.—No. 243 


bobbins, which is about equal to the radius of either. The 
resistance of each coil has also been determined, and 
thus all the electrical constants of this instrument are 
known with great accuracy. It is by comparison with 
these coils that the electrical constants of all the other 
electro-magnetic apparatus in the laboratory will be 
determined. For example, the magnitude and position of 
each circle of wire in each coil being known, the coefficient 
of induction of the first coil on the second can be at once 
found. Suppose, then, we wish to find the coefficient of 
induction of a third circuit upon a fourth whose resistance 
is known. Let the same primary current be sent through 
the first and third circuits, and let resistances be intro¬ 
duced in the second or fourth until the currents in the 
two latter are equal. Then the electromotive forces in the 
second and fourth circuits are proportional to the whole 
resistance in the circuits, and thus the coefficient of in¬ 
duction of the two pairs of circuits are compared. 

At b and c are stone slabs each 4 ft. square, supported 
on foundations similar to those last described. On the 
slab at b is placed a unifilar magnetometer of the 
pattern adopted at Kew. In the upper part of the 
north wall of this room is a small window for the 
purpose of determining the direction of the meridian by 
astronomical observations. This direction being once 
determined, vertical mirrors will be placed opposite each 
other on the walls, each mirror being supported by three 
screws and accurately adjusted by means of nufs so as to 
serve the purpose of collimation marks. Three mirrors 
will be placed respectively on the north, east, and south 
walls of the room, but the fourth mirror will be fixed on 
the w^est wall of the room marked F in Fig. i, in such a 
position as to be visible through the doorways from the 
mirror on the north wall of room B. The room marked 
C in Fig. I is called tbe clock room. In it is a stone pier, 
d, on foundations separate from the rest of the building 
and intended to carry the principal clock. This clock 
will be in electric communication with the other clocks in 
the building, and will from time to time be compared with 
the clock at the Astronomical Observatory. In this room 
is also erected a massive stone frame, intended to carry 
an experimental pendulum. This, like the clock pedestal, 
is erected on a foundation similar to that which supports 
the electro-dynamometer. 

Each of the rooms B and C is about 30 ft by 
20 ft The windows in all the rooms throughout the 
building have wooden shutters fitted to them, by 
which they can be completely darkened. On the in¬ 
side of each window is a large stone shelf, and on 
the outside a similar shelf in the same plane with it, so 
that an instrument may be erected with some of its feet 
inside and some outside the window, a small channel 
being left between the two to allow the escape of rain¬ 
water. The room marked E in Fig. i has two large 
windows on the north side, and will be used exclusively for 
balances. The best balance at present in the laboratory 
was constructed by Oertling, and when loaded with a 
kilogramme in each pan will turn to the weight of a Milli¬ 
gramme. This balance, while capable of caiay^ a 
considerable weight, is sufficiently delicate for iM^T>hy- 
sical purposes. 

The room marked F in Fig^ i is cadled the heat 
room; in it will Jbe ;^ 
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rimetry, and tlie like. This room at present contains 
an apparatus devised by Prof. Clerk Maxwell for deter¬ 
mining the viscosity of This is done by causing 

three glass plates to vibrate between four parallel fixed 
plates in an air-tight receiver, by means of the torsion of a 
steel wire, A mirror being connected with the plates, the 
amplitude of vibration is determined by viewing through 
a telescope the image of a fixed graduated scale formed 
by the mirror. The room G on the ground-floor is used 
for unpacking apparatus, &:c., which is brought directly 
into this room from the street. The apparatus is then 
raised to the floor above by means of a lift at h. H 
Fig. I is used for a workshop ; it is furnished with a car¬ 
penter’s bench and tools, tw^o vices, &c. A S-inch self¬ 
acting screw-cutting lathe will shortly be added, and 



Fig. I.— Gi’ound Floor. 


thus the means will be provided for adjusting and 
repairing on tlie premises most of the apparatus re¬ 
quired in physical research. The room K is called the 
battery room ; it is situated immediately under the 
lecturc-room, into which wires will be, carried from the 
battery through small hatches in the floor. The battery 
which will be employed is Sir William Thomson’s tray 
battery, in which the zinc plates will be supported on 
porcelain cubes of i-inch edge. The internal resistance 
of one of these cells is about *16 ohm. A gas holder con¬ 
taining oxygen gas will also be kept in this room, from 
which pipes will be carried up into the lecture-room, so 
that the oxy-coal-gas limelight will be always at hand. 
The south wall of this room, which is 18 in. thick, passes 
up into the kcturc-room independently of the floor, and 

y See the Bakerian Lecture, Phil. Tratis. 1866, 


carries the lecture table. The floor of the lecture-room is 
supported on two brick piers, which are built about an 
inch away from this wall. On the stone pavement of tlie 
ground-floor a long line will be carefully measured, and 
with this the other measures of length used in the labora¬ 
tory will from time to time be compared. At / is an old 
stone gateway of the sixteenth century, which formerly 
served as the entrance to the Science Schools. 

Passing now to the east end of the first floor we find our¬ 
selves in the general laboratory (L Fig. 2). This room is 
60 ft. long and 30 ft. wide, and is designed to contain twelve 
large tables, though there arc but ten in it at present. 
Each of the tables in this, as in all the rooms on the first 
and second floors, is supported independently of the floor 
on beams resting on brackets fixed in the walls of the 



rooms below, holes being left in the floor and blocks placed 
upon the beams so as to be flush with the flooring; it is 
on these blocks that the legs of the table rest. A stand¬ 
pipe, conveying gas, passes up through the centre of each 
table, and carries connections for four Bunsen or other 
burners, but can be removed at pleasure. A closet, 
provided with a good draught into the chimney, will he 
erected at the east end of this laboratory, in which any i 
experiment producing objectionable fumes, &c., can he ^ 
conducted. This laboratory is intended for the general 
use of students. Each room, with one or two exceptions, 
is provided with an open hearth for a basket fire and a 
ventilator leading into the chimney near the ceiling. 
Water is also laid on to all the rooms, which are likewise 
furnished with leaden sinks ; and a plentiful supply of 
indiaruhber tubing lined with canvas will be always pp 
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hand in case of fire. The room marked M in Fig. 2 is 
the Professors private room. It communicates with the 
general laboratory by two hatches, which can be opened 
or closed at pleasure. In the south-west corner of this 
room is placed Sir William ThomsoiVs quadrant electro¬ 
meter, made by White of Glasgow. N Fig. 2 is called the 
apparatus-room. This room will be furnished with glass 
cases and cabinets, in which will be kept the apparatus 
which is notin immediate use, and amongst others several 
classical instruments belonging to the British Association, 
as for example the original standard unit of electrical 
resistance and the governor, coil, &c., used in determining 
this unit. The room O Fig. 2 is called the “preparation- 
room ; it communicates through a hatch with the lecture- 
room P. It is intended that the preliminary arrangements 



necessary for making experiments during the lectures 
should be carried out in this room. The lecture-room P is 
about 38 ft. by 35 ft. and 28 ft high, and will afford accom¬ 
modation for about 180 students. The lecture table, which 
extends throughout the width of the room, is of oak, and 
is supported on the top of an 18-inch wall as previously 
described. The seats for the class rise at an angle of 
about 30°, and there are three doors to provide sufficient 
means of egress for the audience. The room is panelled 
to a height of about .9 ft, above which the walls are brick 
relieved by handsome pillars, which spring from triple 
conical brackets, and support the ceiling. The room is 
lighted by three windows at a height of about 17 ft from 
the floor, and one window below. Each window is fur- 
fiished with wooden shutters, which fold together, thus 
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completely darkening the room. The shutters of the 
three upper windows are opened and closed together by 
means of endless screws attached to a horizontal shaft 
which runs under each. The ceiling of the room consists 
of wooden panels, those near the walls being perforated 
and forming the bottoms of two horizontal shafts, which 
lead into a chimney, thus providing an efficient means of 
ventilation. Three of the panels over the lecture table, 
as well as the styles between them, can be removed. 
Above these are two strong tie-beams of the roof, from 
which Foucaulris pendulum or other heavy bodies may be 
suspended over the lecture table. The panels and styles 
adjoining the north wall of the lecture-room can also be 
removed to allow of diagrams being suspended against 
the wall. On the other three sides of the room the ceil¬ 
ing does not abut directly upon the wall but is coved in 
the form of a quadrant of a circle, giving the room a very 
beautiful appearance. This lecture-room is in every 
respect a model room of its kind. All the rooms on the 
ground-floor and first floor, with the exception of the 
lecture-room, are about 15 ft. in height. 

On the third floor the room O Fig. 3 is intended for 
experiments on acoustics. The room R will be employed 
for making drawings and calculations ; S will be devoted 
to researches on radiant heat; and T and U are for optical 
experiments. V is the electrical room. The air in this room 
will be kept dry by Mr. Latimer Clark’s contrivance, which 
consists of a heated copper roller over which an endless band 
of flannel passes. The roller is heated by gas-lights within 
it, and, being kept in constant rotation, every part of the 
flannel becomes heated in turn by passing over it. The 
vapour which rises from the heated flannel is carried off 
by the current of air which supplies the burners inside the 
roller, and escapes by the flue. The flannel when thus 
dried and cooled passes into the open air of the room, 
where it again absorbs moisture from the air, which thus 
becomes dried, so that the electrical inslnimenls in the 
room are preserved in a highly insulating condition. 
From this room a small doorway enters the Jecture-room 
at a height of about 17 ft. from the floor of the latter. An 
insulated wire connected with the prime conductor of the 
electric machine will pass through this doorway and thus 
supply electricity on the lecture table when the air in the 
lecture-room is too damp to allow of the satisfactory work¬ 
ing of the machine. W is a small dark room for photo¬ 
graphic and other similar purposes. A small window for 
a heliostat is placed in the west wall of the electrical room, 
opposite the door, from which a beam of light may be sent 
along the whole length of the building so as to allow of 
difiraction and other experiments, with rays of light 
120 ft. in length. All the rooms are heated by hot-water 
pipes connected with a boiler in the basement. N ear the 
east end of the building copper pipes are employed on 
each floor for the sake of the magnets in room B. 

A lofty flight of steps in the tower leads from the second 
floor into the roof above the lecture-room, and a few more 
steps lead into the highest room in the building, which 
occupies the upper portion of the tower, its 
more than 50 ft. above the ground. In this room wffi be 
placed a Bun sen's water pump, the watar 
thus have a vertical fall of considerably'' filore/than 50 ft. ^ 
This pump will be used to from.', 

which pipes will .communicate difetaot rooms, 
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•so that if it be desired to exhaust the air from any ves- 
sel it will only be necessary to connect it with one of 
these pipes and turn on a vacuum. If a more per¬ 
fect vacuum be desired than can be obtained by this 
means, the vessel may be subsequently exhausted by the 
Sprengel or other air-pump. A metal tube filled with 
mercury-’, with glass gauges on every floor for observing 
the height of the mercury within, will extend throughout 
the whole height of the tower and will serve as a mano¬ 
meter. The lower end of the tube will pass through the 
wall and terminate in F Fig. r. On the top of the tower 
will be fixed a wooden mast carrying a pointed metal rod, 
for the purpose of collecting atmospheric electricity. The 
rod will communicate with the interior of the laboratory 
by an insulated wire. 

The floors of the building are liberally supplied with 
hatches about 8 in. square, and in most cases those in the 
first floor are placed vertically under those in the second 
floor, so that wires may be suspended through the whole 
height of the building. 

The laboratory , was designed by Mr. W. M. Fawcett, 
M.A., of Jesus College, and the way in which he has 
turned to account the space available for his purpose, as 
well as the simple beauty of his designs have been the 
subjects of great admiration. Loveday of Kibworth was 
the contractor. 

After the congregation on the i6th the Duke of Devon¬ 
shire, Sir Bartle Frere, Sir Garnet Wolseley, Prof. 
Stoletow of Moscow, Prof. Balfour Stewart, Prof. Roscoe, 
and other distinguished visitors inspected the laboratory 
and expressed great satisfaction with the building and the 
arrangements. 

Amongst the apparatus at present in the laboratory 
besides the electro-dynamometer of the British Associa¬ 
tion, may be mentioned the original B.A. units of resist¬ 
ance, together with the rotatory coil, speed governor, and 
bridge used in their construction; Sir William Thomson's 
quadrant electrometer, resistance coils up to 100,000 ohms 
(a megohm as well as some coils of very small resistance 
are expected shortly), three mirror galvanometers of dif¬ 
ferent constructions, a 3 ft. 6 iu. glass plate electric 
machine, and a 30 in. ebonite electric machine, Holtz's 
electric machine, and a hydraulic press, of a peculiar con¬ 
struction, made by Ladd and Co, 


THE CHALLENGERS^ IN THE SOUTH 
ATLANTIC 

T the last meeting of the Royal Society a letter from 
Prof. Wyville Thomson on board H.M.S. Challengery 
to Admiral Richards, was read, which contained results of 
such high importance to biological science that were it 
the only result of the expedition England might have 
been proud to have had a hand in it. It is most interest¬ 
ing too as carrying on the story of the daily life on board 
ship which has been touched upon by Prof. W. Thomson 
in former communications to Nature. The letter, which 
is dated Melbourne, March 17, starts by telling us that 
south of the line observations in matters bearing upon 
Prof. Thomson's department were made most successfully 
at nineteen principal stations, suitably distributed over 
the track, and including Marion Island, the neighbourhood 
of the Crozets, Kerguelen Island, and the Heard group. 


After leaving the Cape, several dredgings were taken a 
little to the southward, at depths from 100 to 150 fathoms. 
Animal life was very abundant; and the result was re¬ 
markable in this respect, that the general character of 
the fauna was very similar to that of the North Atlantic, 
many of the species even being identical with those on 
the coasts of Great Britain and Norway, 

Marion Island was visited for a few hours, and a con¬ 
siderable collection of plants, including nine flowering 
species, was made by Mr. Moseley. A shallow-water 
dredging near Marion Island gave a large number of 
species, again representing many of the northern types, 
but with a mixture of southern forms, such as many of 
the characteristic southern Bryozoa and the curious genus 
Scrolls among Crustaceans. Off Prince Edward's Island 
the dredge brought up many large and striking specimens 
of one or two species of Alcyonarian zoophytes, allied to 
Afo/jsea and Isis. 

The trawl was put down in i,37S fathoms on Dec. 29, 
and in 1,600 fathoms on the 30th, between Prince Ed¬ 
ward's Island and the Crozets. The number of species 
taken in these two hauls was very large, and many of them 
belonged to especially interesting genera, while many were 
new to science. There occurred, with others, the well- 
known genera EuplectcUay Ily alone may Umbellularia, 
Ilabelluniy two entirely new gtnera of stalked Crinoids 
belonging to the Apiocrinidas, Pourtaksia, several Spa- 
tangoids new to science, allied to the extinct genus 
AnanchyteSy Salenla, several remarkable Crustaceans, 
and a few fish. 

The Challenger reached Kerguelen Island on Jan. 7, 
and remained there until Feb. i. During that time Dr. 
von Willemoes-Suhni was chiefly occupied in working out 
the land-fauna, Mr. Moseley collected the plants, Mr. 
Buchanan made observations on the geology of those 
parts of the island which were visited, and Mr. Murray and 
Prof. Thomson carried on the shallow-water dredging in 
the steam-pinnace. Many observations were made, and 
large collections were stored. 

Two days before the expedition left Kerguelen 
Island they trawled off the entrance of Christmas 
harbour, and the trawl-net came up on one occasion 
nearly filled with large cup-sponges belonging to the 
genus Rossella of Carter, and probably the species dredged 
by Sir James Clark Ross near the ice-barrier, Rossella 
aniarctica. 

The Challenger reached Corinthian Bay in Yong 
Island on the evening of the 6th, and all arrangements 
had been made for examining it, as far as possible, on 
the following day ; but a sudden change of weather 
obliged Capt. Nares to put to sea, Fortunately Mr. 
Moseley and Mr. Buchanan accompanied Capt. Nares 
on shore for an hour or two on the evening of their arrival, 
and took the opportunity of collecting the plants and 
minerals within their reach. 

The most southerly station was made on Feb. 14, lat. 
65° 42' S., long. 79° 49' E. The trawl brought up, from 
a depth of 1,675 fathoms, a considerable number of ani¬ 
mals, including Sponges, Alcyonarians, Echinids^ Bry¬ 
ozoa, and Crustacea, all much of the usual deep-sea 
character, although some of the species had not been 
; previously observed. 

I Prof, Thomson gives a list of the various classes of 
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animals from Sponges to Teleostei, that were met with in 
nine successful dredgings, at depths beyond 1,000 
fathoms, between the Cape and Australia. Many of them, 
Prof. Thomson states, are new to science, and some are 
of great interest from their relation to groups supposed 
to be extinct. This is particularly the case with the 
Echinodermata, which are here, as in the deep water in 
the north, a very prominent group. 

During the present cruise special attention has been 
paid to the nature of the bottom, and to any facts which 
might throw light upon the source of its materials. This 
department has been chiefly in the hands of Mr. Murray; 
and Prof. Thomson gives the following extracts from 
Mr. Murray's notes :— 

In the soundings about the Angulhas bank, in 100 to 
150 fathoms, the bottom was of a greenish colour, and 
contained many crystalline particles (some dark-coloured 
and some clear) of Foraminifera, species of Orbulina, 
Globigerina, and Pulvinulina; a pretty species of 
Uvigerma, Planorbulma, Miliolma, Bulimina, and 
Ntemmulina, There were very few Diatoms. 

In the deep soundings and dredgings before reaching 
the Crozets, in 1,900, 1,570, and 1,375 fathoms, the bottom 
was composed entirely of Orbulina^ Globigerina, and 
Ptdvhiiilina, the same species which we get on the surface, 
but all of a white colour and dead. Of Foraminifera, 
which we have not got on the surface, I noticed one 
Rotalia and one Polystomella, both dead. Some Cocco* 
liths and Rhabdoliths were also found in the samples from 
these soundings. On the whole, these bottoms were, I 
think, the purest carbonate of lime we have ever obtained. 
When the soundings were placed in a bottle, and shaken 
up with water, the whole looked like a quantity of sago. 
The Piih'imdincs were smaller than in the dredgings in 
the Atlantic. We had no soundings between the Crozets 
and Kerguelen. 

The specimens of the bottom about Kerguelen were 
all from depths from 120 to 20 fathoms, and consisted 
usually of dark mud, with an offensive sulphurous smell. 
Those obtained farthest from land were made up almost 
entirely of matted sponge-spicules. In these soundings 
one species of Rotallna and one other Foraminifera oc¬ 
curred. 

“ At 150 fathoms, between Kerguelen and Heard Island, 
the bottom was composed of basaltic pebbles. The bottom 
at Heard Island was much the same as at Kerguelen. 
The sample obtained from a depth of 1,260 fathoms, 
south of Heard Island, was quite different from anything 
we had previously obtained. It was one mass of Diatoms, 
of many species, and mixed with these a few small Globi- 
gerince and Radiolarians, and a very few crystalline par¬ 
ticles. 

“ The soundings and dredgings while we were among 
the ice in 1,675, ^jSoo, 1,300, and 1,975, gave’another totally 
distinct deposit of yellowish clay, with pebbles and small 
stones, and a considerable admixture of Diatoms, Radio¬ 
larians, and Globigerinae. The clay and pebbles were 
evidently a sediment from the melting icebergs, and the 
Diatoms, Radiolarians, and Foraminifera were from the 
surface-waters. 

‘‘ The bottom, from 1,950 fathoms, on our way to Aus¬ 
tralia from the Antarctic, was again exactly similar to 
that obtained in the 1,260 fathoms sounding south of 


Heard Island. The bottom at 1,800 fathoms, a little 
farther to the north (lat. 50° i' S., long. 123® 4 E.), was 
again pure ^ Globigerina-ooze,' composed of 07 'bnlmcB, 
GlohigerincBy and Pidvinulmcz, 

The bottom at 2,150 fathoms (lat. 47° 25^ S., long. 
130° 32' E.) was similar to the last, with a reddish tinge, 
and that at 2,600 fathoms (lat. 42° 42' S., long. 134'' 10^ E.) 
was reddish clay, the same which we got at like depths in 
the Atlantic, and contained manganese nodules and much 
decomposed Foraminifera." 

Mr. Murray, Prof. Thomson goes on to say, “ has been 
induced by the observations which have been made in 
the Atlantic, to combine the use of the towing-net at 
various depths from the surface to 150 fathoms, with the 
examination of the samples from the soundings. And 
this double work has led him to a conclusion (in which I 
am now forced entirely to concur, although it is certainly 
contrary to my former opinion) that the bulk of the mate¬ 
rial of the bottom in deep water is in all cases derived 
from the surface. 

‘‘ Mr. Murray has demonstrated the presence of Globi¬ 
gerinae, Pulvinulinae, and Urbulinae throughout all the 
upper layers of the sea over the whole of the area where 
the bottom consists of ^ Globigerina-ooze'or of the red 
clay produced by the decomposition of the shells of Fora- 
minifera; and their appearance when living on the sur¬ 
face is so totally different from that of the shells at the 
bottom, that it is impossible to doubt that the latter, even 
although they frequently contain organic matter, are all 
dead. I mean this to refer only to the genera mentioned 
above, which particularly form the ooze. Many other 
Foraminifera undoubtedly live in .comparatively small 
numbers, along with animals of higher groups, on the 
bottom." 

It is very curious to note that in the extreme south the 
conditions were so severe as greatly to interfere with all 
work- “We had," Prof. Thomson says, “no arrange¬ 
ment for heating the work-rooms, and at a temperature 
which averaged for some days 25° F. the instruments 
became so cold that it was unpleasant to handle them, and 
the vapour of the breath condensed and froze at once upon 
glass and brass work. Dredging at the considerable 
depths which we found near the Antarctic circle became 
a severe and somewhat critical operation, the gear being 
stiffened and otherwise affected by the cold, and w^e could 
not repeat it often. 

“ The evening of Feb. 23 was remarkably fine and calm, 
and it was arranged to dredge on the following morning. 
The weather changed somewhat during the night, and the 
wind rose. Captain Nares was, however, most anxious to 
carry out our object, and the dredge was put over at 5 A.M. 
We were surrounded by icebergs, the wind continued to 
rise, and a thick snow-storm came on from the south-east. 
After a time of some anxiety the dredge was got in all 
right; but, to our great disappointment, it was empty— 
probably the drift of the ship and the motion had prevented 
its reaching the bottom. In the meantime the wind had 
risen to a whole gale, force = 10 in the squalls, the ther¬ 
mometer fell to 2i°'5 F., the snow drove in a dry blinding 
cloud of exquisite star-like crystals, which btemf; the 
skin as if they had been red hot, and we were not sorry to 
be able to retire from the dredging-bridge. ; ’ ; , 

“The specific gravity of the water been taken. 
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daily by Mr. Buchanan ; and during the trip Mr. Bu- 

chaiian has deteniiined the aiiioiuit of carbonic acid in 
25 different samples-—15 from the surface, 7 from the 
bottom, and 2 from intermediate depths. The smallest 
amount of carbonic acid was found in surface-water on 
Jan. 27, near Kerguelen ; it amounted to 0*0373 gramme 
per litre. The largest amount, 0*0829 gramme per litre, 
was found in bottom-water on Feb. 14, when close to the 
Antarctic ice. About the same latitude the amount of 
carbonic acid in surface-water rose to the unusual amount 
of 0*0656 gramme per litre ; in all other latitudes it 
ranged between 0*044 and 0*054 gramme per litre. From 
the greater number of these samples the oxygen and 
nitrogen were extracted, and sealed up in tubes. 

While we \yere among the ice all possible observa¬ 
tions w'ere made on the stntcture and composition of ice¬ 
bergs. We only regretted greatly that wc had no oppor¬ 
tunity of watching their birth, or of observing the con¬ 
tinuous ice-barrier from which most of them have the 
appearance of having been detached. The berg- and floe- 
ice was examined with the microscope, and found to con¬ 
tain the usual Diatoms. Careful drawings of the different 
forms of icebergs, of the positions which they assume in 
melting, and of their intimate structure, were made by 
hlr. Wild, and instantaneous photographs of several were 
taken from the ship. 

I need only further add that, so far as I am able to 
judge, the expedition is fulfilling the object for which it 
was sent out. The naval and the civilian staff seem 
actuated by one wash to do the utmost in their powei*, and 
certainly a large amount of material is being accumu¬ 
lated. 

The experiences of the last three months have, of 
course, been somewhat trying to those of us who were 
not accustomed to a sea-life ; but the health of the whole 
party has been excellent. There has been so much to 
do that there has been little time for weariness ; and the 
arrangements continue to work in a pleasant and satisfac¬ 
tory wayd’ 


COLONIAL GEOLOGICAL SUEVEVS 
L— Canada 

Repori of Geological Survey of Canada for 1872-73. 

Tl ATHER less than thirty years ago the Canadian 
Legislature passed a vote for the institution of a 
Geological Survey of the province, with the object of 
ascertaining definitely the mineral resources of the country. 
In pursuance of this decision, the Governor-General, after 
some inquiry about a properly qualified individual to 
take charge of the Survey, finally appointed Mr. W. E. 
Logan, who, born in Canada, had made his name known 
in England by some careful surveys of the South Welsh 
Coalfield, and by original obseiwations on the origin of 
coal. For thirty long years of unremitting labour, with 
obstacles of every kind, physical, pecuniary, political, the 
brave and sagacious director stuck to his post. Many a 
time with a legislature impatient for practical results in the 
discovery of minerals, and a ministry indifferent to science 
and bent on popularity by retrenchment of the budget, the 
chances of the Canadian Survey seemed desperate. But 


the pilot who guided its destinies showed himself as 
shrewd a judge of men, and as able to win them over, as 
he was a skilful pioneer in geology. And the result is 
that he has made the Canadian Geological Survey one of 
the first in the world, excellent in its equipment, con¬ 
sidering the slender means placed at his disposal, and 
altogether admirable for the vast amount of solid work 
which it has accomplished—work which has not merely 
been of service to Canada, but has acquired a world-wide 
interest. In doing this he has made his own name 
a household word among geologists of every country. 
Canada may well be proud of her Sir William Logan. 

About four years ago, having toiled so long and hard, 
he felt compelled to relinquish his post and seek the rest 
which his old age so needed and deserved. Lie was 
succeeded by Mr. Alfred R. Selwyn, who had been trained 
in the early days of the Geological Survey under Sir 
Henry DclaBcchc, had done much excellent and difficult 
geological work in Wales, and had thereafter held for a 
number of yeax'S the post of Dix'cetor of the Geological 
Survey of Victoria. The Victorian authorities in 1869 
suppressed their survey. When Mr. Selwyn lost that ap¬ 
pointment, he was induced to accept the guidance of the 
establishment in Canada. There could hardly have been 
found a fitter successor to Sir William Logan. Long 
experience in all the details of geological surveying, both 
in civilised and in still unexplored regions, must have 
made it an easy matter for Mr. Selwyn to adapt himself to 
Canadian modes of exploration. He was renowned in 
his old Welsh days for his prowess as a mountaineer, and 
to judge from the present report the advance of years has 
not perceptibly impaired his bodily activity and powers 
of endurance. During the comparatively brief season 
when geological reconnaissances are possible in British 
North America he is found at one time away in the far 
cast of the dominion inspecting mines in Nova Scotia, at 
another time with his colleagues and Indians laboriously 
toiling through rivei*, lake, and portage, in the still only 
partially explored regions towards Fort Garry, or camping 
out for many weeks on the shores of Lake Superior. 
Dui'ing 1873 the operations of the Canadian Survey under 
his charge extended across the whole breadth of North 
America at its broadest part, that is from the Queen 
Charlotte Islands to the headlands of Nova Scotia—a 
distance, in a straight line, of considerably more than 
3,000 miles. 

The success of such a service as that of the Canadian 
Geological Survey must depend, however, in large part 
on the calibre of the men who act under the director. 
And Mr. Selwyn is fortunate in his staff, which is nearly 
the same as that under Sir William Logan. Of his ex¬ 
plorers in the field Mr. R. Bell and Mr. James Richardson 
have done much of that sound work on which the reputa¬ 
tion of the Canadian Survey rests. To Mr. Billings, who 
determines his fossils, and to Dr. Dawson, who, though 
not attached to the Survey, generously lends his assistance 
in the paleontological depai'tment, the Survey is likewise 
largely indebted. As an analyst of minerals and ores and 
an able writer on chemical geology Sir William Logan 
had a tower of strength in Dr. Steny Hunt, who has 
lately accepted an appointment in the United States. Dr. 
Hunfis successor, Dr. Harrington, carries with him into 
his new duties the good wishes of all geologists who take 
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interest in the pursuit of mineralogy and petrography and 
in the perplexing problems of metamorphism. One of 
the oldest and best of Sir William’s staff, Mr. Murray, 
has now an independent sphere of work in Newfound¬ 
land. He has issued a number of reports, to which and 
to his other services we shall return on a future occasion. 

Geological field-work in Canada differs very markedly 
from field-work in most other countries. Most of the dis¬ 
tricts over which the Survey is now extending are in great 
measure, or wholly, unexplored, some of them, indeed, 
having never been visited by a white man before the ad¬ 
venturous geologist attacked their rocks with his hammer. 
There being no roads, and the country thickly timbered, 
the rivers form the natural routes for exploration. Each 
member of the staff receives in the early summer his in¬ 
structions as to the area to be surveyed during the five or 
six months at most when surveying is possible. Providing 
himself with birch-bark canoes, two or more white men 
as voyageu 7 's^ and a variable band of Indians as guides 
and portage carriers, likewise with provisions for the 
entire party for the whole season during which the tour is 
to last, he starts on his voyage of discovery. Of course 
in such regions he has either,no map at all or some mere 
rough sketch, so that he needs to construct the topo¬ 
graphy as well as the geology of his charts. Ascending 
the river which has been chosen, the party halts each 
night at some favourable creek and sleeps under cloaks 
or skins upon the shore. Sir William Logan used to 
sleep in a sack on the beach of Lake Superior, with his 
head stuck out of the mouth of it, and after tucking him¬ 
self in would sometimes need to creep out again to knock 
off the edge of some protuberant rock, and thus literally 
to smooth his bed with his hammer. Expertness as a 
shot forms a valuable qualification in one of these ex¬ 
plorers, and enables himself and his comrades now and 
then to enjoy the luxury of fresh meat. Great trouble 
often arises with the Indian attendants. Sometimes they 
cannot be had at all, and when obtained are apt to depart 
at a moment’s notice, leaving the white men to manage 
their journey as they best can. 

The Report of the Canadian Survey for 1872-73 bears 
the stamp of the same thorough unostentatious work 
which has characterised the whole of the long series of 
Reports from 1843 downwards. In such a yearly summary 
of progress we cannot expect the completeness of a 
finished memoir. The observers merely chronicle what 
they have seen in the tracts visited by them. But on this' 
account their Reports are probably all the surer an index 
to their powers of rapid observation and of grasping main 
features of geological structure. In this aspect Mr. 
Richardson’s Report, On the coalfields of Vancouver 
and Queen Charlotte Islands, deserves high commenda¬ 
tion. By the time he could get himself transported across 
the continent to San Francisco, and thence by steamer to 
the part of Vancouver Island where his explorations were 
to be made, it was the beginning of July, and the heavy 
rains began before the end of September. In spite of 
wind and wet, however, he stuck to his work, and after 
storing away his boat, tent, and camp-equipage for next 
year’s service, set out once more on his long journey, and 
reached Montreal in the middle of December. During 
these few and interrupted months he added considerably 
to what was previously known regarding the secondary 


coalfields of that part of America, made a number of 
careful measurements of the thicknesses of the strata, and 
brought home many fossils, both plant and animal, new to 
science. 

He found that the coal-bearing rocks lie upon a vast 
depth of older crystalline masses among which lie de¬ 
tected fossiiiferous limestones. This metamorphosed series 
he estimates at somewhere about 17,000 ft. in thickness* 
When the fossils were submitted to Mr,-Billings, that able 
palaeontologist found them too obscurely preserved to 
warrant a definite opinion as to their age. From his 
reference of some of the corals to such genera as Zaplu 
rentisj and the occurrence of Productus^ Spirl/cr, nndFenes- 
tella, the rocks would at least seem to be certainly Upper 
Palaeozoic, though he does not go further than to suggest 
that they may be either Permian or Carboniferous, more 
probably the latter.” On this great metamorphic group 
the coal-bearing rocks rest unconformably. To these 
rocks Mr. Richardson assigns a thickness of 5,000 ft. 
They consist of various shales, sandstones, shell-bearing 
limestones, and conglomerates with intercalated seams of 
coal, very much resembling apparently some p?als of our 
Carboniferous sections in Britain. Their geological posi¬ 
tion appears to be about the parallel of our Cretaceous 
and perhaps the upper part of our Jurassic series. Among 
the plants Dr. Dawson finds some forms of cypress and 
yew, cycads and ferns, with species of oak, birch, and 
poplar, and remarks that these fossils furnish additional 
evidence of a fact already noticed, that in the Cretaceous 
period the generic types of American trees were as well 
marked as at present.” Among tlie shells, Mr. Billings 
finds 16 species of Ammonites, 2 of Belemiiites, a Nau¬ 
tilus, 4 Gasteropods, and 9 genera of Lamellibranchs, the 
general facies of the whole being decidedly Cretaceous 
and Upper Jurassic. He admits the view of the States 
geologists to be substantially correct, that the coal of 
Vancouver Island belongs to one of the Cretacous groups 
which is developed in northern California and Oregon, 
At the same time the fossil evidence suggests that wliile 
the Vancouver beds may be Upper Cretaceous, those of 
the Queen Charlotte Islands are partly Lower Cretaceous 
and partly Upper Jurassic. From the fact that the fossils 
in the Cretaceous formations on the west side of the 
Rocky Mountains are specifically different ftoin those on 
the east side, Mr. Billings suggests the former existence 
of a land-barrier down the American continent on 
which the abundant Cretaceous flora flourished. 

The route followed by Mr. Bell, of which an account is 
given in this Repoi't (On the country between Lake 
Superior and Lake Winnipeg), presented comparatively 
little of general interest, though it gave scope for the 
same methodical and careful work for which his previous 
reports are distinguished. One fact deserves notice 
among his remarks, namely, that he has confirmed liis 
previous observations of a great conformable scries of 
metamorphosed Fluronian rocks resting upon the Laii- 
rentian gneiss. Mr. Selwyn suggests that the conform- 
ability may be only local and deceptive. This is certainly 
a matter deserving attentive examination, Mr, MfOmt, 
contributes a well-written Report on the country bstwteea : 
Lakes Temiscamang and Abbitibbe^ "whete he was busy 
tracing the relations of some of the metan^'ij^lb ^ ^ 
there to those on Lakes Huron and StiperW Mr. Vbn- 
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nor’s Report deals with a more civilised part of the 
country, which had already, to some extent, been examined 
by the Survey. He is evidently an accession of great 
strength to the staff. 

While explorations were in progress on the shores of 
the Pacific among the Vancouver coalfields, other mem- 
hers of the Survey were busy on the Atlantic borders 
among the coalfields of New Brunswick and Nova 
Scotia. Prof. Bailey and Mr. Matthews have written a 
valuable account of the New Brunswick region, which it is 
to be hoped will be extended and published with sections 
and fuUer details. Several other Reports are included ^ in 
the volume, having more of a practical than a scientific 
interest. In fine, the Geological Survey of Canada xnay 
be congratulated upon the evidences of continued activity 
which this volume furnishes. The form of such Annual 
Reports necessarily precludes a systematic treatment of 
the subject, and makes it somewhat difficult for readers 
unfamiliar with the localities to grasp the main features 
of geological importance amid the manifold local details. 
It is earnestly to be wished, therefore, that before many 
years pass away another general volume may be issued 
like that which Sir William Logan published eleven years 
ago. Arch. Geikie 

{To he continued^ 


OUR BOOK SHELF 

Field 07 iiithQlogy* By Dr. Elliot Cones* (Naturalists^ 
Agency, Salem.) 

Our ornithological readers are all familiar with Dr. 
Cones' excellent “ Key to North American Birds," which 
we noticed on its appearance. In that work it was in¬ 
tended that instruction in the best means of collecting 
and preserving birds should have been incorporated, 
which was prevented by the unexpected dimensions which 
the volume assumed. The saipe author now gives us 
these important instructions in a separate small manual, 
with which he combines a check list of the species de- ' 
scribed in the “ Key," arranged in accordance with his 
own views, as a supplement to the larger work. The sub¬ 
jects treated of will be found of great service to all col¬ 
lectors, especiaily to those, both amateur and professional, 
who are commencing to attempt the accumulation and the 
preservation of bird-skins. The hints on the selection of 
a gun, shot, &c., will be of especial service to all sportsmen 
of small game, w'hilst the carefully-written account of the 
best way in which the skinning of birds,both large and small, 
should be undertaken, will well repay the perusal, even of 
the experienced. The various less well-known means of 
preserving specimens, as in spirit, and by means of car¬ 
bolic acid, which latter is not inaptly termed by the 
author “ mummification," are described in detail. Of the 
carbolic-acid method it is remarked ; I mention, the pro¬ 
cess chiefly to condemn it as an atrocious one; I cannot 
imagine what circumstances would recommend it, while 
only an extreme emergency could justify it. It is further 
objectionable because it appears to lend a dingy hue to 
some plumages, and to dull most of them perceptibly." 
Notwithstanding these disadvantages there is one point 
which recommends this process, it being that the bodies 
of the birds preserved by it are in a condition quite fit for 
the dissection of the muscles and other organs, after they 
have been soaked for some time. Nothing is more diffi¬ 
cult than for the students of internal structure to get most 
of the bodies of which they despondently regard so many 
skins; and they naturally look with delight at any method 
which gives them a chance of obtaining the species they 
desire. The check list will be found of much use to those 
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who collect the birds of North America. It is printed 
on one side of the page only, and separate copies are to 
be printed, which can be cut up for cabinet purposes. 
For those who are commencing ornithology practically 
we know no book which will prove so serviceable as Dr. 
Coues' little work. 


LETTERS TO THE EDITOR 

\The Editor does mi hold himself responsible for ophnons expressed 
by his coo-respondents. No notice is taken of anonymom 
cotmmmications .] 

Proposed Issue of Daily Weather Charts of Europe 
and the North Atlantic 

I HAVE the honour to inform you that Capt. Hoflfineyer, 
Director of the Royal Meteorological Institute of Copenhagen, 
has sent me a circular announcing hi.s intention to publish daily 
charts of the weather for the district from 6o<> E. to 60“ W. lon<r, 
and from 30” to 7S'’ N. lat. The charts for the three months-* 
Dec. iS73-Feb. 1874—will he published as an experiment 

The cost will be four francs per mouth, exclusive of postal 
charges. 

Capt. Hoffmeyer states that he can only deal with central 
offices, and has requested me to undertake these islands as regards 
the distribution of the charts. I have therefore to announce that 
I have been instructed by the committee to subscribe for twenty- 
five copies of these charts, and I shall be bappy to supply copies 
for the three months to any gentleman, at the cost of lu. to 
cover carriage from Copenhagen, and postage from London to 
his address. Robert IT. Sc:o'r''r, Director 

Meteorological Office, June 22 


The Degeneracy of Man 

Dr.O.scar Peschel, in his rcccntlypublished Vdlkerkunde" 
(p* J 37 )» attention to a rematk by the late Dr. von 
Martins, of much interest to anthropologists. It is well known 
that this distinguished naturalist avowed in llte strongest terms 
his belief that the savage tribes of Brazil were the fallen descen¬ 
dants of moi-c cultured nations. In X83S he said “ .Every day 
I spent among the Indians of Brazil increased my conviction that 
they had once been in quite another state, but that in the lapse 
of dark ages there had broken in upon them manifold cata¬ 
strophes, which had brought them down to their actual condition, 
that of a peculiar decline and degeneration. The Americans are 
not a wild race, they are a race run wild and degraded." To 
students of civilisation (myself for example) Dr. Martins’ views 
have been most embarrassing. It was not strange that the theory 
of savages being the degraded offspring of primeval civilised men 
should have been advocated by Archbishop 'Wliately, who did 
not even lake the trouble to examine his own evidence. Nor is 
it surprising that the Bishop of Ely, in the “ Speaker’s Com¬ 
mentary,” should still appeal to Whately as an unrefuted autho¬ 
rity, for one hardly expects an orthodox commentator to test the 
arguments on his own side. But the case with Dr. MartiuS was 
quite different. Here was an eminent ethnologist, intimately 
acquainted with savage thought and life, declaring that it seemed 
to him not to indicate natural wildness, but to sliow traces of 
decay from an ancient higher culture. What made the matter 
more puzzUng,_was that Dr. Martius, in his researches, had come 
upon facts which he acknowledged to be evidence of progress 
taking place from savage toward civilhed institutions. Thus, 
among the forest tribes of Brazil he found the rudest form of the 
‘‘village community," with its tribe-land common to all, but 
the huts and patches of tilled ground treated as acquired private 
property, not indeed of individuals, but of families. It was 
manifest that these tribes were passing through stages of that 
very development of the law of real property which is so clearly 
shown in the history of European law. This is a strong argu¬ 
ment in favour of the development-theory of civilisation, but how 
I could an ethnologist who understood the force of such arguments, 
remain an upholder of the degeneration-theory? 

Dr. Peschel considers that he did not so remain, but had 
changed his opinion when, nearly thirty years later, he wrote as 
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follows as to the tribes "of the vast region of the Amazons. 

“ There are as yet no grounds for considering that the present 
barbaric condition in these districts is secondary, that any other 
higher social condition had ever here preceded it, that this 
swarming-ground of ephemeral unsubstantial hordes had ever 
been the theatre of a cultured nation.”* It is to he noticed, how¬ 
ever, that this passage does not seem necessarily to involve a 
recantation by Dr. Martins of his former opinion. lie leaves it ’ 
quite open that the tribes of the Amazons, though they did not 
degenerate in this region from civilised ancestors, might have 
done so elsewhere, and then migrated as savages into the forest 
regions where as savages they remain. The context may on the 
whole favour this view of his meaning. Now this matter quite 
deserves further looking into. It would be well worth while if 
Dr. Peschel, from personal or published sources available to 
him, would settle once for all the question whether the great 
Bavarian ethnologist continued through life the degenerationist 
that we in England suppose him to have been. Some twenty 
years ago. Dr. Prichard (“Natural Plistory of Man,” 1843, 
P* 497 )j citing Martius as to this very matter of the supposed fall 
of the South American tribes from an original higher state, re¬ 
marked that “had he taken a more extensive survey of the 
nations of the whole continent, his opinion might have been 
somewhat modified.” As Dr. Martius did take the more exten¬ 
sive survey thus recommended, it would be particularly curious 
to ascertain whether it did have the effect thus foretold on his 
mind. Edward B. Tylor 


Plight of Birds 

Allow me to return thanks to such of your correspondents as 
have been kind enough to notice the query (vol. viii, p. 86) on 
this subject which I made through your columns. 

As the matter seems to have excited some little interest perhaps 
you will permit me to state in what respect the solutions pro¬ 
posed appear satisfactory. 

That an *‘upward start ” of wind of sufficient velocity would 
support a bird of given weight and surface of resistance is no 
doubt the case. As in still air a bird, by holding its wings in a 
plane slightly inclined to the horizontal, will glide with a velo¬ 
city which ultimately becomes uniform, in a straight line obliquely 
downwards, so the same bird in the same position, but in a cur¬ 
rent slanting upwards in a like direction and with a like velocity, 
must remain at rest. Nevertheless there are difficulties in the 
way of thus explaining the phenomenon. 

(1) It supposes the existence of air-currents of greater rapidity 
and at a greater angle of elevation than are likely often to be 
met with. Taking the number of square feet in the whole resist¬ 
ing surface of the bird to be equal to the number of pounds in 
its weight, then a vertical current of 15 miles per hour would be 
required to support a bird with its tail and wings fully unfurled 
but motionless, and a current of 30 miles per hour would be 
required if the current ascended at an angle of 30“ with the 
horizon. Now wind directed upwards by encountering the side 
of a mountain is not likely to be inclined at a greater angle than 
this, -which is the average slope of a very steep mountain side, 
and moreover the phenomenon of hovering without wing motion 
may be observed where such rapid currents have no existence. 

(2) The phenomenon is sometimes observed where it is almost 
impossible to suppose the existence of any upward air-currents 
whatever. The first time it attracted my attention was in the 
neighbourhood of London, towards Finchley Common, where it 
will, I think, be admitted that there is nothing in the natural 
configuration of the ground to determine an upward current of 
sufficient velocity to produce the required effect. The wind at 
the time was certainly not boisterous, but as the bird was at a 
considerable elevation there is still room to imagine that the 
upper currents in which it was situated might be different from 
those below. I was informed at the time that the bird in this 
case was a kite ; this may have been an error, as I understand that 
kites are now rarely seen near London. However tliis may be 
I should gladly hear from such of your correspondents as have 
the opportunity of watching the motions of the kite as to whether 
the position of motionless hovering, which I believe this bird 
ccntinnally assumes, can be explained always by the existence of 
upward currents. I do not of course deny but what birds, while 
hovering, avail themselves of upward currents where they can. 
If the position is the result of considerable though imperceptible 

* Martius, “ Beitrage zur Bthnographie Amerikas,” vol. i. p. 375. Tke 
other passages here referred to will be found in the same volume, pp. ^ 83- 


muscular action they would naturally seek to economise their 
strength as far as possible by availing themselves of whatever 
support they could get from upward wind cun*ents. 

As your correspondent, J. Herschel, implies, it is difficult to 
dissociate the hovering and the soaring of birds. That birds 
soar, that is, that they continue suspended in the air for long 
periods of time together, in rapid motion, with no further appa- 
i*ent movement of the -wings than is necessary to guide them, 
and this under circumstances where it is obviously impossible for 
them to avail themselves of upward air slants, cannot be denied. 
Whoever has made the voyage to the Cape must have observed 
this in the case of the albatross. This bird appears to rise from 
the sea with great difficulty and with the expenditure of much 
wing power; but, being once fairly launched in the air, its flight 
becomes a most inexplicable phenomenon. In the open ocean, 
during a steady wind, it soars for hours about a ship going at the 
rate of six or eight knots an hour, without apparent difficulty, 
and with no further wing motion than seems necessary to guide 
it, now skimming the water in the wake of the ship, now sweep¬ 
ing z-ound to the side or in front, rising and falling by what has 
been well described as an apparent act of volition, and with no 
perceptible loss of velocity. Now I think it must be admitted 
that the motionless hovering and the soaring of birds are pheno¬ 
mena closely allied to each other, that no explanation of the one 
is satisfactory which does not explain the other also, and that,^ as 
the theory of upward slants cannot possibly explain the soaring 
of birds, it cannot be accepted as a satisfactory explanation of 
their hovering. 

Besides the “ upward air slant ” theory, a correspondent of 
one of your contemporaries refers me to the Duke of Argyll’s 
“ Reign of Law ” under the supposition that the matter is fully 
explained in the third chapter of that work. I only refer to this 
to point out the curious example it furnishes of fallacious reason¬ 
ing. The author obviously thinks that, by a proper arrangement 
of its wings and tail and the position of its body, a bird can 
without muscular exertion remain suspended in a horizontal air- 
current ,the latter he of sufficient velocity (see p. 170). 
This of course requires no refutation; but the whole of the 
chapter in which it occurs may |be read with interest as illustrat¬ 
ing the curious mistakes a clever and earnest amateur will fall 
into in writing on even the most elementary scientific subjects in 
which he has had no exact training. F. Guthrie 

Graaff Reinet College, Cape Colony 


An Optical Delusion 

The following is an optical delusion which is none the less 
interesting for being very easily explained. 

Let a person standing before a looking-glass look attentively 
at the reflection of the pupil of one of his eyes, and then at that 
of the other—let him look at different parts of the eye, and from 
one eye to the other, first at one and then at the other. Know¬ 
ing that in thns changing the direction of his gaze his eyes mnst 
move about in their sockets he will expect to see that they do so 
in the glass. As a fact they imll appear perfectly still. 

If he looks at the eyes of another person trying the experiment, 
the peculiar fixedness of his own will be still more striking, when 
he looks at them again. 

I will not spoil the riddle by giving the answer at the end. 


Longevity of the Carp 

Can any of your readers give any well-ascertained proof of 
the length of life attained by the carp ? When residing as a youth 
at St Germain, I was told by an aged Legitimist that his father 
had watched the same carp throughout the whole of his life, and 
the son asserted that he had known the identical fish for twenty 
and thirty years after his father’s death, thus giving to them an age 
of from sixty to seventy years. That remarkable statement is 
more than substantiated by L^dy Clementina Davies, who, in 
“Recollections of Society” (p. 49), alludes to the longevitjof 
the carp in the moat of the Chfiteau de St. Germain, one bearing 
in his gills a ticket proving him to be over 200 years of L 
and others at Versailles, bearing silver ringSt through 
with the name of the courtier who had inserted 
to an almost incredible longevity. What amount ■ 

-we attribute to these statements ? ^ ^ 

Croydon, Surrey, June 13 ,,, 
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LE GENTinS OBSERVATION OF THE 
TRANSIT OF VENUS 

A S all the world is now thinking of the transit of Venus, 
an episode of old time in connection therewith should 
be very interesting. . t • 

In a series of articles by M. W. cle Fonvielle in La 
Nature^ from which the accompanying illustration is 
taken, some interesting facts are given concerning Le 
Gentil’s observations of the transit of Venus in the open 
sea about the middle of last century. These we reproduce 
here with some supplementary information from Le 
Gentihs own interesting work referred to below. His 
voyages extended altogether from 1760 to 177^* Ihcy 
consequently commenced before the transit of 176^^ 
were continued after that of 1769. 

The expeditions of Le Gentil, the account of which, 
published by the royal press, fills two magnificent volumes, 


have left an ineffaceable mark upon the history of astro¬ 
nomy. His work is a proof that a man of energy and 
perseverance who sets himself to the solution of a great 
and beautiful problem can find, in spite of all obstacles, 
the means of immortalising himself. Posterity certainly 
owes some indemnification to the indefatigable astronomer, 
since his determination to solve scientific questions was 
undoubtedly prejudicial to his interests, and even to 
his love-affairs. 

A pupil of De risk, Le Gentil was intended for the 
church by his family, whose home was at Coutances, where 
he was born Sept. 12, 1725 ; but his attachment to Mile. 
Potier, belonging to one of the richest families of Cotentin, 
made him give up all idea of so very celestial a profession, 
A happy marriage, contracted in 1771, after eleven years 
of absence, enabled him to triumph over his enemies, who 
had taken advantage of his being far away to fill up 
his place in the Academy of Science, and against his 



Transit of Venus oljserved on the open sea by Le Geutll in 17O1. 


relations, who had attempted to take possession of his 
property ; he had to go to law to make them give up what 
they had taken. His death, which had been announced 
so ofien, was very nearly becoming a reality, for he 
was seized by a dangerous malady, which would have 
carried him off but for the affectionate care of his wife. 

The Due de la Vrilliere, Minister of State, entrusted 
with the distribution of Zettres de cachet^ was then Direc¬ 
tor of the Academy. Le Gentil, having received from his 
bureau the orders of the King, embarked in 1760 for the 
Isk of France, on board the Berryer, a vessel of the 
Indian Company, which carried fifty guns, and sailed in 
company of the Comte^d''Artois oi sixty-four. On July 10 he 
arrived at the Isle of France. Le Gentil resolved to pro¬ 
ceed t> Rodriguez, where he did not know that Canon 
Pingrd, who had left Paris after him, had arrived, to exe¬ 
cute a mission which he had received from the Academy. 
The two astronomers would have unexpectedly met ori 
that Island, then almost a desert, if Le Gentil had not 


found at the Isle of France the a frigate sent 

to the help of Pondicherry, Le Gctitirs original destina¬ 
tion. He, full of ardour, did not hesitate to embark on 
board of this vessel. But the winds were adverse to 
the expedition, and the Sylphidc wanclcx'cd from March 
1761, to May 24, the sport of calms and of the irregular 
winds of the north-east monsoon. On May 24, when off 
the coast of Malabar, Le Gentil learned that Pondicherry 
had been taken by the English. It was then necessary to 
return to the Isle of France, where the Sy Ip hide arrived 
only on June 23, after having touched at Point de Gaik 
on May 30. 

It was between these two stations that Le Gentil ob¬ 
served the transit of Venus, of which the following is his 
description, stripped of all extraneous details :— 

“To observ'e the entry of Venus I employed an excel¬ 
lent objective of 15 ft. (French) focus, fixed to a tube 
composed of four pine planks which I had made suffi¬ 
ciently solid without being too heavy. To work it I got a 
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small mast with a halliard fitted on the port quarter¬ 
deck. I saw that it was useless to attempt to noLice the 
first moment of the entry of Venus, for I did not want to 
fatigue myself and run the risk of not being able to ob¬ 
serve the total immersion. Indeed, I had sufficient trouble 
to fix the sun, on account of the movement of the ship. 

“ When Venus had half entered, or nearly so, on the 
disk of the sun, which I recognised by my reflecting 
quadrant, I attached myself, so to speak, to the telescope 
of 15 ft. to try to catch the moment of total entry. As my 
watch was none of the best, and as I could not take the 
height of the sun precisely at the moment when Venus 
appeared to me to be totally immersed, it occurred to me 
to make use of the sand-glass, by means of which the 
way of the vessel was measured,' and I had by my side a 
man well up to turning the glass at the instant in such a 
way that it was impossible to have an error of more than 
a quarter of a second each time. 

The weather having become overcast, and the rain 
having shown itself, I did not think it would be possible 
to notice the exit of Venus. Consequently I did not 
cause the mast to be changed, as I ought to have done, 
for we had tacked since half-past 11. 

At 2 o’clock it cleared a little, and shortly after the 
weather cleared so that I could see Venus very distinctly 
with my green objective, and without the help of any 
other coloured glass, and I was not incommoded. I saw, 
from this observation, that it was not impossible for a per¬ 
son used to the moverhent of a vessel, and accustomed to 
the use of large instruments, to observe, especially when 
the sea is calm, the immersions of the satellites of Jupiter 
with a telescope of 12 or 15 ft., which would have a large 
field, and to determine the time of those immersions in 
the above manner; for I believe myself safe in asserting that 
I did not make from them from 15 to 20 seconds in time 
of error on an immersion of the first satdlite of Jupiter.’’ 

The observations made under these extraordinary cir¬ 
cumstances, give for the total immersion of Venus, 8h. 
27m. 56.1s.; the commencement of the exit, ah. 22m. 53s.; 
the totafexit, ah. 38m. 52^$., which gives for the duration, 
6b. lom. 554S., and for the time taken by the diameter to 
cross the limb of the sun, ism. 593. As M, de Seligny had 
observed at the Isle of France the exit of Venus, Le 
Gentil formed, for the meridian of his observation, 
88° 20' 15". The log-book gave 87° 14' o". 

As there was to be another transit of Venus on June 
3, 1769, Le Gentil resolved to spend eight years in the 
southern hemisphere in wait for it. He had the devotion 
to carry this resolution into effect, spending his time in 
making a series of curious and interesting observations in 
the Mascarene Islands, Madagascar, Marianne Islands, 
the Philippines, and the coasts of India. He had fixed 
on Manilla as his place of observation, and reached 
it about August 1866, but he was ordered to return to 
Pondicherry. By what must seem a cruel fatality, this 
patient devotee of science, when the day of the Transit 
arrived, found his view of the sun completely shut out by 
clouds during the whole phenomenon, although for many 
days previous the sky had been cloudless. On the other 
hand, two friends whom he had left at Manilla were fortu¬ 
nate enough to witness the transit without obstruction. 
Le Gentil died on October 22, 1792. 

ON THE TEMPORARY FADING OF SOME 
LEA VES WHEN EXPOSED TO THE SUN 
OR some time past I have taken much interest in this 
subject, since it at first seemed to indicate that 
chlorophyll in living plants could be decomposed by light 
in the same manner as when dissolved out from them by 
alcohol or other solvents. It also seemed to agree with 
the fact which I had established by comparative quantita¬ 
tive analysis, that leaves grown much exposed to the sun 
contain a relatively less amount of chlorophyll than those 
somewhat more shaded, in some cases even only one- 
third the quantity. My attention was first called to a 


diurnal change in the colour of a kind of moss commonly 
grown in hothouses, by Mr. Ewing, of the Sheffield 
Botanical Gardens, and subsequently to a similar change 
in a tropical species of maiden-hair fern, by Dr, Branson 
of Baslow. In both cases the colour of the fronds, afeer the 
darkness of night, was deep green, but after exposure to 
the bright sun of day it was a far paler and whiter green, 
which was again restored by the subsequent absence of 
light. I was particularly anxious to ascertain whether this 
change was due to a diminution in the amount of chloro¬ 
phyll, but was unable to detect any well-marked difference 
by careful comparative quantitative analyses. I therefore 
came to the conclusion that, at all events in the case of 
the moss, the change in colour was due to some sort of 
mechanical alteration in the structure of the fronds, but 
did not examine the question more fully. The true ex¬ 
planation appears to be that adopted by Prillieux, who 
describes his observations in Comptes Rendus^ t. Ixxviii. 
p. 506. According to him and to the previous experiments 
of Famintzin and Borodin, exposure to bright light causes 
both granular and amorphous chlorophyll to collect to¬ 
gether at the sides of the cells, instead of being more 
evenly distributed. The result of this is that a much 
larger relative proportion of white light is reflected, and 
the leaves or fronds appear of a paler and whiter green. 
These conclusions are thus in perfect agreement with my 
own quantitative analyses, and we may, I think, look 
upon this combined evidence of two independent methods 
as furnishing a satisfactory explanation of the greater 
part, if not of the whole, of the temporary change in 
colour. H. C. SORBY 


THE COMET 

A FTER a very unusual amount of difficulty in the 
determination of the orbit I have succeeded in de¬ 
ducing a set of parabolic elements which appear to 
possess considerable precision. They are as follows :— 
Perihelion passage, July, 8‘8365 2 Greenwich ]\LT. 

o in 

Longitude of Perihelion ... 271 3 51*5} Mean equinox 

„ Ascending node ... 118 43 25*55 July o 

Inclination to ecliptic ... 6621 i6*o 

Log. Perihelion distance ... 9*8298719 

Motion direct. 

Our last observation, a very good one, gives this position: — 
June 22, at loh. 4m. 21s. M. T. at Twickenham. 

R.A. ... 7h. 21 in. 58*053. 

D. ... +68° 9' 34-5 

which compared with the above orbit (parallax and aber¬ 
ration allowed for) shows only the following insignificant 
differences—in R.A. — 2'^; in D. + 14L 
This close agreement with parabolic motion is not 
favourable to identity of the comet with that of 1737, not¬ 
withstanding similarity of elements, but we must look to 
observers in the southern hemisphere to enable us to 
decide this point The comet may certainly be there 
observed till October or November in the Antarctic cir¬ 
cumpolar heavens. 

The subjoined ephemeris will suffice to indicate the 
course of the comet, while it continues visible in our 
latitudes : — 



At Greentwich— 



R.A. 

h, m. 

N.P.D. 

0 / 

Distance. 

Intensity 

ofJight. 

June 25 

7 27*3 

23 33 

o*Si 6 

2-4 

27 

7 30*6 

23 II 

0769 

2-8 

29 

7 337 

24 3 

0721 

3'3 

July 1 

7 36-5 

25 10 

0-673 

3-9 

3 

7 39 'i 

26 34 

0-624 

5 

7 41 ’3 

28 24 

0-575 

'"41 

7 

7 43’2 

30 46 

o'52'8 


9 

7 44 ‘iS 

.33-48 

0-48*7 : 

9 * 6 ,'. 

II 

7 46’2 

37 39 

,,PW 

13 

7 47'5 

4230 


' rrs ' 

IS 

7 48*6 
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I have assumed the intensity of light on June 13 = 1, 

The orbit of the comet makes a very close approach to 
that of the planet Venus. My last elements indicate for 
least distance of orbits . . o*oii. 

For calculation of places after July 15 the following ex¬ 
pressions for the comet’s heliocentric co-ordinates 
referred to the equator, will be useful, in conjunction with 
X, Y, Z, of the Nautical Almanac. 

X ^ r [977492] sin ico + 26^ 8'*5) 

9^ == r [9*98665] sin (7^ + 276 i/’i) 

« = r [9*92408] sin (7/ + 176° 54^*5) 

J. R. FIind 

Mr. Bishop’s Observatory, Twickenham, June 23 

The following additional information is taken from a 
letter by Mr, Hind in yesterday’s Times :— 

The comet will be nearest to the earth on the night 
of July 22, its distance being then less than 0*3. 

‘‘Last night at 11.30, the moon being yet above the 
horizon, the comet appeared to be in the least degree 
fainter than the star Upsilon, Ursm Majoris, which 
Atgelander estimates rather higher than the fourth mag¬ 
nitude. In the strongly illuminated sky of these mid¬ 
summer nights it was very sensibly brighter than the 
neighbouring stars 42 and 43 Camelopardi. By measures 
of the nucleus taken with thefilax'-micrometer, it appeared 
to be rather more than 4,000 miles in diameter, and the 
tail, assuming it to be projected from the nucleus in 
the line of the radius-vector, would be 4,oco,ooo miles 
in length. 

“ During the first fortnight in July the comet will un¬ 
doubtedly be a pretty conspicuous object in the constel¬ 
lation Lynx, where there are few bright stars. 

‘‘ At the end of September its brightness, by theory, 
should be the same as on the night of discovery (April 
17), and it will then be well observed in the southern 
hemisphere, in the neighbourhood of the star Alpha Cha- 
mielcontis.” 

MU. illNDf, in a letter with which he has favoured me, 
lays great stress upon the star-like appearance of the nu¬ 
cleus of the comet now visible, as seen in a telecope ; and 
M. Rayet has already, in a communication to the Paris 
Academy, shown that its spectrum is continuous, that of 
the coma giving the three ordinary cometary bands. 
On Monday evening last the comet was bright enough, in 
spite of the moonlight, to enable me to observe this 
continuous spectrum with my dj inch Cooke and a pocket 
spectroscope. It struck me that the spectrum was short, 
i,e. that it was deficient i n blue rays ; and as one saw in 
the telescope a fan-like structure above the nucleus (as 
seen in an inverting telescope), so also in the spectroscope, 
the continuous spectrum sparkled as if many short bright 
lines or bands were superposed upon it. I shall be glad 
to learn that other observers with more powerful instru¬ 
ments have had their attention directed to these two 
points. J. Norman Lockyer 


NOTES 

On the inst. the comer stone of the American Museum 
of Natural History in New York was laid by the President of 
the United States. The ground belonging to the Museum 
measures about eighteen acres, and the building when completed 
according to plan will be larger than the British Museum. The 
object of the Museum is twofold :~-First to interest and instmet 
the masses ^ and secondly, and specially, to render all possible 
assistance to specialists. The library presented to the Museum 
by Miss Wolfe, with a large collection of shells, also donated by 
Miss Wolfe to the Museum in memory of her father, who was 
its hrst President, was purchased by her at a cost of 35,ooodols. 
The other collections at present ^in the temporary Museum are 
valued at 250,000 dels. A rare and newly complete series of 


! American birds, and many fine Irirds of Paradise and pheasants, 

! now in the collection formerly belonging to Mr. D. G. Elliott, 
will be added. The Trustees have purchased the collection of 
Prince Maximilian, of Neuwied, on the Rliine, and a large 
number of specimens belonging to tlie late hid ward Verreaux, of 
Paris. Large donations of shells, corals, and minerals, have been 
received, as also a collection of 20,000 insects, 'f he collections 
will be bought and cared for by moneys contrit)ulcd by the 
Trustees individually and the public, but the building now in 
progress will be erected at the expense of the city, wliich has 
already appi'Opriated 500,000 dols. for this purpose. 

Prof. Joseph ITeniy of the Smithsonian Inslituiion gavc^ an 
address on the above occasion, in which, he spoke as follows on 
the necessity of endowing scientific research The develop- 
ment of the institution would not be completed were it furnished 
with all the appliances I have mcnlionetl. There is another 
duty which this city owes to itself and to the civilisation of the 
world. T allude to an endowment for lbesu])])art of a college 
of discoverers and a numlicr of men capaldc not only of ex¬ 
pounding established and known truths, but of interrogating 
nature and discovering new facts, new phenomena, and new 
I principles. The blindness of the public to the value of the 
abstract sciences and tire matter of endowments of colleges for 
their support is remarkable. It is not everyone, however well 
educated he may be, that is capable of liecoming a first-class 
scientist. Like poets, discoverers are born, not made, and when 
one of this class has been found he should, be cherished, liberally 
provided with the means of subsistence, fully supplied with all the 
implements of information, and In’s life consecrated to the high 
and holy office of penetrating the mysteries of nature. What 
has been achieved in the knowledge of the forces in operation 
in nature, and the uses to wdiich it is applied in controlling and 
directing these forces to useful purposes, consiitutcH the highest 
claim to the glory of our race.’ 

The Duke of Devonshire, speaking at ibe banquet at Trinity 
College, Cambridge, on the lyih inst., said it had fallen to his 
lot during the last three or four years, while acting on a Koyal 
Commi.ssiou for inquiring into Scientific 'Educalicm and the 
Advancement of Science, to become acfiuainted with the deve¬ 
lopment and extension of scientific teaebing in the several 
Universities of the kingdom, and of learning the views of those 
best qualified to express an opinion as to the requirements 
remaining to be supplied. The result of the inquiry had been 
satisfactory, inasmudi as it showed that a great deal had been 
done in the direction indicated, and that University authorities 
had manifested a strong desire that the Universities should be 
provided with all appliances necessary not only for centres of 
scientific education, but as centres also of general intellectual 
activity and of original research. This latter point was strongly 
insisted on. in the evidence before the commissioners, and 
received their concurrence. A University which recognised the 
advancement and extension of knowledge as one of the main 
purposes of its existence was surely to be regarded as of a higher 
and nobler type than one which was satisfied with the position 
of a mere educational body. There was nothing antagoiii.stic in 
these two obiects; on tlie contrary, great advantage might be 
derived from their combination. 

The Emperor of Austria has been pleased to confer upon 
Mr. Robert H. Scott, F.R. S., the Director of the Meteorologi¬ 
cal Office, the Order of the Iron Crown, Third Class. 

Dr. Tolozan, physician to the Shah of Persia, has been 
elected a corresponding member of the French Academy in the 
section of Medicine and Surgery, and M. Studer of Berne in that 
of Geology, The latter is a veteran of 79 years. 

The organisation] of the French National Observatory will 
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very soon be complete, Les Mondes says. The French Govern¬ 
ment have voted 30,000 francs to the meteorological department, 
and M. Le Verrier is about to resume the work of international 
meteorology, with the fixed intention of abandoning local meteor¬ 
ology to the departmental observatory of Mont-Souris. M. 
Le Verrier is at present in this country, having come over to get 
his Cambridge degree conferred. He is to visit Newcastle, 
to inspect Mr. Newall’s large telescope, and Edinburgh and 
Glasgow in connection with meteorology. The printing has been 
begun of a very large catalogue of stars observed at the Paris 
Observatory. MM. Fizeau and Cornu are measuring ^anew the 
speed of light under conditions which encourage us to look for a 
definite result. 

There will be ample opportunities for practical work in 
Natural Science during the long vacation (July and August) at 
Cambridge. The laboratories of Experimental Physics, of 
Chemistry and Physiology, will be open, and the professors, or the 
demonstrators, or both, will be in attendance to give assistance 
to students. Prof. Newton has given notice of a practical class 
for Comparative Anatomy; and Prof. Humphry has given 
notice of a practical class for Human Anatomy (more particularly 
Osteology), and also for Histology. 

The Rev. S. J. Perry, the head of the expedition sent out by 
the Admiralty to observe the transit of Venus, together with 
Lieut. Coke, R.N., Paymaster Brown, R.N., and the Rev. W. 
Sidgreaves, were among the passengers by the steamer Windsor 
Castkf which left Dartmouth on Tuesday for the Cape of Good 
Hope. 

The conversazione of the Society of Arts held in the South 
Kensington Museum last Friday was a great success. It is said 
there were about 3,500 guests present. 

At the annual meeting of the Palestine Exploration Fund, 
Lieut. Conder, R.E. (officer in charge of the survey of Palestine), 
described the work of the expedition. Befoi*e leaving Pale.s- 
tine he had completed half the map, and it was expected that 
within four years, instead of eight, the whole of Palestine would 
have been suiweyed. There were now 300 square miles added 
to the map, being five times the result at first expected to be 
accomplished. 

The discovery of a new planet by Mr. Perrotin, of Toulouse, 
is announced. 

At the half-yearly meeting of the Highland and Agidcul- 
tural Society of Scotland, a long discussion took place in 
reference to the filling up of the vacancy in the chemi¬ 
cal department, as also on the proposal for granting bursaries 
with a view to the encouragement of agricultural edu¬ 
cation throughout the country. It was ultimately agreed to 
remit the matter back to the directors, with instructions to 
inquire as to the amount of funds that could be placed at their 
disposal for the educational and chemical departments. A 
motion for memorialising Government on the propriety of esta¬ 
blishing agriculture as a branch of the system of physical science 
taught under the superintendence of the Department of Science 
and Art, and proposing that the Society offer a premium for the 
best tact-book for such a course, was adopted. 

In reliance on the receipt of further subscriptions to prosecute 
the Sub-Wealden Exploration, it has been decided to continue 
the boring to a farther depth cf 200 ft. The hon. secretary has 
offered to become personally responsible to the Diamond Rock 
Boring Company for the cost of the extra 200 ft. His offer has ! 
been accepted, and he has been requested to issue another appeal 
for subscriptions. In doing so he urges upon “all who like to 
be considered generous, enlightened, wise, and good, to vie with 1 


each other in contributing to complete this the first boring for 
scientific purposes in England.” 

At the Anniversary Meeting of the Royal Geographical 
Society on Monday it was stated that there had been an 
increase of 342 new membering and 9 honorary correspoitd- 
ing members; the Society now numbers 2,900 Fellows. In 
accordance with the announcement already made, the Founder’s 
Gold Medal was presented to Dr. Georg Schweinfurth, in whose 
absence it was received for him by the German Ambassador 
Count Munster; and the Victoria (or Patron’s) Gold Medal, 
which had been awarded to Col. P. Egerton Warburton, for his 
journey across the previously unknown part of Western Aus¬ 
tralia, was received by his nephew, Mr. Bateman. Mr. Francis 
Galton, F.R.S., then introduced the successful competitors for 
the annual geographical medals. A gold medal for phy¬ 
sical geography was awarded to Louis Weston (City of Lon¬ 
don School), and a bronze medal for the same subject to Francis 
Charles Montague (University College School). For political 
geography, a gold medal was gained by W. H. Turton (Clifton 
College, Bristol), and a bronze medal by Lionel Jacob (City of 
London School). The president. Sir Bartle Frere, then delivered 
his address on the progress of geography, and announced as his 
successor in the presidential chair, Major-Gen, Sir Henry C. 
Rawlinson, ICC.B. Medals were also given to Chum ah and 
Susi, two of Livingstone’s black servants, who brought his 
MSS. to England. The Rev. H. Waller stated they were of 
invaluable aid to Mr. T. Livingstone in editing the MSS., 
both from their accurate knowledge of the country and their in¬ 
telligent comprehension of the maps. At the anniversary dinner 
in the evening, among those who were present and who spoke 
were M. Le verrier and Chief-Justice Daley, President of the 
American Geographical Society. 

The fourth part of Tryon’s “American Marine Conchology ” 
has made its appearance, with eight coloured plates, and em¬ 
bracing the family of the Chitomdee^ of which six species are in¬ 
dicated, the orders OpisthohrancJiiaia and Fteropoda^ the com¬ 
mencement of the class Acepkala, beginning "with, iht F/ioladid^, 
The woik was commenced early in 1873, a-^dif it be confined to 
the five or six parts originally proposed, will soon be brought to 
a completion. 

At the annual distribution of the prizes in connection with 
the Newcastle College of Physical Science, on the 17th inst., 
the address of the Dean was, on the whole, veiy hopeful. The 
number of students has not greatly increased, but the quality of 
the work done has advanced considerably. We regret to see 
that the evening classes have not been so great a success as was 
hoped ; but we hope the professors will not be easily induced to 
discontinue them, but will take every means to let their advantages 
be known to the young men of the district. During the past 
year the facilities of the college for imparting knowledge has 
been very much increased. The laboratory has been extended; 
a large and valuable collection of minerals has been added to 
'Dr. Page’s museum; and several expensive instruments have 
also been added to Mr. Herschel’s collection. It is hoped that 
very soon a Chair of Biology will be established in the Uni¬ 
versity. Arrangements have been made by which the degree of 
B.Sc. will be conferred on any deserving student by the Uni¬ 
versity of Durham; and we are glad to see that the requirements 
for this degree have been made very considerable. Arrange¬ 
ments have also been made by which the college will be fully re¬ 
presented in the Senate of Durham. 

A Geologists’ Field Club was instituted at Halifax 2^ 
close of the University lectures (Cambridge extension Scheme) 
last April. The excursions which had been made ihttt to 
time with Mr. SoUas, B.A., made the studentss 
them up ; hence the formation of a dub which numters about 



152 


NATURE 


[yune 25, 1874 


ninety members. The proceedings are reported in the local 
papers, and judging from the programme sent us the club means 
to go in for hard and earnest, and we hope fruitful, field-work. ■ 

It gives us much pleasure to see from a recent number of the 
DiiustaUe Borough Gmette that that paper devotes a fair amount 
ot space to science, under the title of “Our Science Column.” 
The number before us, June 17, contains a good popular article 
on the value of scientific knowledge, some ineteorological data, 
and an original communication on the botany of Dunstable, 
being the continuation of a list of plants of the district, with 
their common and scientific names. We hope the editor will 
continue his science column, and make it a means of enlighten¬ 
ing his readers, and that the number of provincial papers which 
have a “ Science Column ” may go on rapidly increasing. 

The Gardeueri Chronicle learns that a committee has been 
formed, and funds are being collected, for the much needed, 
restoration of Selbornc Church as a memorial to Gilbert White. 

It is also proposed to erect a Cross to his memory on the “ Ples- 
tor.” It is hoped that a sufficient sum will be raised, beyond 
what will be required for these objects, to found an exhibition to 
one of the colleges at Oxford, with which he was connected, to 
be called the “ Gilbert White ” Exhibition. It is calculated that 
at least 5,000/. will be required. The committee includes the 
names of the Right Hon. Lord Selborne, the President and 
Fellows of Magdalen College, Oxon; Prof. Bell, F.R.S., &c. ; 
the Rev. F. Patsons, "Vicar of Selborne, and others. 

At a special meeting of the Anthropological Institute, to be 
held at Bethnal Green Museum, on July i, Col. Lane Fox will 
give an Address on the principles of classification in his anthro¬ 
pological collection. 

Di-i, Lea has added another volume to his large work on 
the Uhionidm, illustrated by twenty-two lithographic plates. 

lias been made in Amcncan Chemist that a 
centenary meeting ^ould be held on August I to Commemorate 
the discovery of oxygeti by Priestley on August x, i 774 « The 
American Journal of 'Science and Arts points out that this 
would afford an opportunity to discuss interesting chemical 
topics and to rew.ew the progress made during the century. 

On Wednesday the 17th the President of the Geological 
Society held an inaugural reception of the Fellows in their 
new apartments at Burlington House, to which many ladies 
were also invited. Although the ineetmg-room has been in use 
for a few weeks, and the removal of the library from Somer¬ 
set House has been completed, the removal of the museum has 
hut just commenced, and as the collections are so extensive it 
will occupy many weeks. 

The Statistical Society will hold its Fortieth Anniversary 
Meeting 0® Tuesday, June 30, at 3.30 p.m. 

A PROJECT has been set on foot to provide Bridlington Quay 
with a marine aquarium. It is estimated the work will cost^ 
about 5,000/., towards which several gentlemen in the locality 
have promised to subscribe. The affair will probably take the 
shape of a limited liability company. 

The adefitions to the Zoological Sodety’s Gardens during the 
last Week include two Huanacos {Lama huanaco) and a Patago¬ 
nian Cavy [Lhlkhofis Aatachonica) from Patagonia, presented by 
Mr, W. G. Parry; a Common Racoon {Procyon lotor) from 
North America, presented by Mr. T. Taylor ; a Bonnet Monkey 
{ 3 Iacacus radiatus) from India, presented by Mr. Wood; two 
Blue-cheeked Barbets {Magalmna askiiicd) and two White 
Cranes {Grus kMCogerams) from India ; a Honey Buzzard {iV- 
nis afkwnis), European, purchased ; a Malay Tapir {Tapirus 
' imdm'j from Malacca, deposited, 


CONFERENCE FOR MARJlflME 
METEOROLOGY 

'^HE Sub-committee for Maritime Meteorology appointed by 

the Permanent Committee of the Vienna Congress have deter¬ 
mined to hold a private conference on the subject in London, to 
commence on Aug. 31. The meetings will be held, by per¬ 
mission of the meteorological committee, at the Meteorological 
Office, 116, Victoria Street, London, S.W. The invitations are 
to be issued this week, and the following is the Programme 
of Questions to be discussed. I may say that I have already 
received replies to the circixlar respecting the Brussels Con¬ 
ference from all the countries to which it was addressed. 

Robert H. Scott, 

Secretary to the Sub-Committee 

A general wish has of late been expressed that the mea¬ 
sures for the prosecution of Maritime Meteorology pro¬ 
posed at the International Conference at Brussels in 1853 
should be reconsidered, now that the experience of more than 
twenty years of the operation of these measures has enabled 
meteorologists to form opinions as to their utility. 

At the Meteorological Conference at Leipsig in 1S72, and 
again at the International Congress at Vienna in 1873, pi'climi- 
nary discussions took place on the subject of the more successfal 
prosecution of Ocean Meteorology. Certain resolutions were 
adopted at Leipsig and confirmed at Vienna, and accordingly it 
seems proper to embody them in the present programme. They 
run as follows :— 

“ I. Thorough uniformity in methods and instruments should 
be aimed at in the same measure as for observations on shore. 
This will be most satisfactorily obtained by the chiefs of the 
central institutes—the establishment of which in all countries in 
which they do not already exist, and in which the maritime inte¬ 
rests demand them, must be declared as absolutely necessary- 
entering into relations with each otlicr and agreeing on the sepa¬ 
rate details, the consti-uctioii of the instruments, the hours of 
observation, the journal, c'vic. 

“ 2. Unity of measures and scales is desirable, and to this end 
the introduction of millimetres for the barometer and the centi¬ 
grade scale for the thermometer should be aimed at 
however, the comparison of standard instruments of the indmdual 
central stations must be insisted on, the uniformity of scales is at 
present only declared as desirable. 

“3. The Committee would urge the importance of the co-ope¬ 
ration of the navies, inasmuch as by their assistance, and by the 
opportunities afforded thereby of completeness in certain obser¬ 
vations, the determination of factors and constants is rendered 
possible, which can be used with advantage for the reduction of 
certain results derived from the general system of observations. 

“4. With reference to the utilisation of the results, the Com¬ 
mittee would urge similarly the importance of uniformity in the 
methods employed. In close relation therewith was the carrying 
out of the division of labour of the central stations of the indi¬ 
vidual states. This principle must be recognised as of the 
greatest importance for the further development of Marine 
Meteorology. The repetition of work over definite regions, with 
reference to the area to be investigated, must be declared as in¬ 
defensible in the interests of this development.” 

It was further resolved—“That the convening of a Maritime 
Meteorological Conference is desirable.” 

While accepting the above resolutions as a general expression 
of the principles which should form the basis of an agreement as 
to future operations in the field of Ocean Meteorology, the Sub- 
Committee to whom the negotiations preparatory to the assem- „ 
blin^ of a Conference have been entrusted, consider that it is 
advisable to enter more iriinutely into the details, and have 
accordingly agreed on the following series of questions : — 

In the case of a nation which sent any representative to the 
Brussels Conference in 1853, a circular should be addressed to 
the chief of the Office for Maritime Meteorology, if such exist, 
or to the chief of the meteorological organisation of the country, 
requesting him to state :— 

1, To what extent the resolutions adopted at Brussels have 
been carried out in this cotihtry ? 

2. What have been the grounds for departure from tfiem, if 
mch departure has taken place ? 

and to send his reply to the Secretary to the Sub-Committee^ 
Mr. Robert H. Scott, ii6, Victoria Street, Loi^don, S.W^ 
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before June i next, in order to allow ample time to draw up a 
report on the replies for consideration at the Conference. 

It seems advisable that, as above stated, the action taken at 
Vienna should be carefully reconsidered under several heads 
which will now be recapitulated. 

I. Ohscn'aiions .—In respect of this subject it will be most 
convenient to take the Abstract Log” of the Brussels Confer¬ 
ence, and to discuss the several subjects of observation therein in 
the order of sequence of the columns. 

Cols. I and 6. Date and position of the observations. — Is it 
your opinion that a fresh column should be 
added, headed Course and Distance by 
the Log in every Watch of four hours ” ? 

,, 7 and 8. Currents. 

,, 9 Magnetic variation.—Is it desirable to give 

an additional column for the ‘‘Direction of 
Ship’s Head ” ? 

,, 10 and II. Wind, direction and lorce.—Is it possible to 

employ an anemometer at sea so as to give 
trustworthy results? Can the use of the 
Beaufort Scale be made universal? 

,, 12 and 13. Earomeler.—To what degree of minuteness 

is it necessary to observe this instrument ? 

„ 14 and 15- Thermometer—-Dry bulb and wet bulb.— 

Should these observations be required from 
all ships ? 

,, 16. Forms and direction of clouds.—Is this 

column sufficient, or should any notice be 
taken of more than one stratum of clouds ? 

,, 17. Proportion of sky clear.—Is it not advisable 

to substitute for this heading “Proportion 
of sky clouded ’’ ? 

„ 18. Hours of rain, fog, snow, &c.—Is it desirable 

to retain this heading, or to substitute for it 
and No. 23 a column headed—“Weather 
by Beaufort Notation ” ? 

„ 19. State of the sea.—Should this be given accord¬ 
ing to a numerical scale ? ■ 

,,, 7 Temperature-of .sea/sarlkce. L , 

''Specific gravity of sea surface.' 

,, i22. Temperature at depths,—Is it desirable to 

retain these two last columns,- or can the 
observations wlien taken be inserted in the 
column for “ Remaiks ” ? 

,, 23. Weather. See No. iS. 

,, 24. Remarks. 

II . Insiriajients ^—What patterns of instruments should be 
employed for any observations which may require them? Is 
.here a reasonable possibility of introducing the metric and cen¬ 
tigrade systems for general use at sea? 

HI, Instructions. —Is it possible to devise a general form of 
instructions to ensure uniformity in regard of methods of obser¬ 
vation and I'egistration ? 

IV. Ohsemers. —What control should be exercised over the 
observers as to their instruments and registers ? Is it desirable 
that all instruments employed should be the property of the cen¬ 
tral establishment, and Imt to the observers ? 

V. Co-operation of the Royal Navy. —To what extent can 
ships of war assist in forwarding the ends of meteorological 
inquiry? 

VI. Discussion. —Can general suggestions be thrown out as 
to the most profitable mode of discussion of the observations? 

VII. Subjects of Inquiry. —To what extent can a division oi 
labour as regards subjects of inquiry be carried out in a spirit 
of fairness to the collecting and discussing establishments respec¬ 
tively ? 

VIII. Sailing Directions. —In how far are purely practical in¬ 
vestigations, such as the preparation of sailing directions, admis¬ 
sible for a scientific institution ? 

Any gentleman Into whose hands this programine may come, 
and who Is himself hot likely to attend the Conference, is re¬ 
quested th fprwatd any remarks he may wish to make on any of 
the subjects mentioned herein to Mr. Scott, at the above address, 
beibre July I, 1874. 


SCIENTIFIC SERIALS 

The yburnai of the Chemical Society for May contains the fol¬ 
lowing papers commurdcat^ to the Society:—On the action of 
bromine on alizarih, by W, H. Perkin. ABzarih 


sealed tube with a solution of bromine in carbon disulphide 
yields monobromalizarin, Ci4H7Br04, This latter substance 
heated with acetic anhydride gives diacetobromalizarin, 
C24pl5Br(C.2H30)204, and with nitric acid a mixture of phthalic 
and oxalic acids, while free bromine is given off. Specimens of 
cotton prints showing the difference in the shade of colour pro¬ 
duced by alizarin and bromalizarin when used as dyeing mate¬ 
rials accompany the paper.—Note on the action of trichlor- 
acetyl chloride upon urea, by Raphael Meldola and Donato 
Tommasi. The authors have obtained trichloracetyl urea 

I —I^ssearcbes on the action of the copper- 

zinc couple on organic bodies. Part V. On the bromides of the 
olefines; and Part VI. On ethyl bromide, by Dr. J. PI. Glad¬ 
stone and A. Tribe. The couple acts upon dry ethylene bromide, 
producing ethylene by double -decomposition ; in presence of 
alcohol the decomposition is explosive. The action of the couple 
is the same either in presence of alcohol or water, and the tact 
that these substances facilitate the action is explained by tlie 
authors by the solvent action of these liquids on the film of zinc 
bromide formed on the surface of the couple. Propylene and 
amylene bromides are decomposed in a similar manner, yielding 
the corresponding olefines. With-regard to the action of the 
couple on ethyl bromide the authors are of opinion that etliylo- 


bromidc of zinc 


CoH, 

Br 


Zn is always formed, and this on further 

heating produces zinc ethyl and zinc bromide or two semi-mole¬ 
cules of ethyl may decompose with the formation of ethane and 
ethylene. In presence of water or alcohol ethane is always pro¬ 
duced according to the reactions 


. ^5 

Br 


C0H5 

Br 


Zn -h 


PI 


B.O = I Zn + CJI, 

CJir^O i 
Bri 


O : 


Zn -p CoPIij 


—The agglomeration of finely-divided metals by hydrogen, by 
Alfred Tribe. Copper, palladium, and platinum in a finely- 
divided state agglomerate when hydrogenised. By way of hypo¬ 
thesis the author suggests that the minute particles of the metals 
are„su 3 ±duaded. by layers of liquid hydrogen which coalesce. — 
The last paiper is by Andrew Fuller Hargreaves On the sponta¬ 
neous combustibility of charcoal. The maximum amount of 
oxygen is absorbed from the atmosphere wfithln three days after 
carbonisation, so that from that lime charcoal may be used for 
gunpowder without danger, but up to that period spontaneous 
combustion is liable to occur. About three-fourtbs of the journal 
is devoted to foreign abstracts. 

Transactions of the 3 /anchester Ceolog/cal Society^ vol. xiii. 
Part IV.—The papers in this part are the following :—On coal¬ 
cutting machinery, hy Mr. W. PL J. Tralee ; Additional notes 
on the millstone grit of the parish of Halifax, by Mr. James 
Spencer ; On Permian and Trias, by Ivfr. E. W. Binney, 
F.R.S., ; On Pleistocene mammalia found near Castleton, 
Derbyshire, by Mr. J. Plant, PkG.S. 


Proceedings of ike Geohgistf Association, vol. iii. No. 5.— 
Besides an account of some of the excursions made by the Asso¬ 
ciation during 1873 the number contains the following papers, 
abstracts of which have been given in our reports of the So¬ 
ciety’s proceedings :—On some fossils from the Margate chalk, 
by J. W. Wetherell, with illustrations ; On the valley of the 
Yizhre, Perigord, its limestones, caves, and Prehistoric remains, 
by Prof. T. Rupert Jones, F.R.S. ; On ammonite zones in the 
Isle of Thanet, by F. A. Bedvrell. The last-mentioned occu¬ 
pies a large part of the number, and is illustrated. 

Biilkiin of the Essex [Salem, U.S.) Institute, vol. iy., 1872. 
—The principal papers in the Bulletin of this very efficient 
Institute for 1872 are a communication from Mr. S. A. 
Nelson On the Meteorology of Momit Washington, the xamn 
purpose of which is to show the advantages for meteorplogical 
purposes mountain-stations offer over those less elevated ; and ^ 

‘ * Catalogue of the Mammals of Florida, with notes on th<^ 
Habits, Distribution,” 8 ic., by C. J, Mayi^rd.—The, Bmlletm 
for 1873 contains more papers of scientific interest than 
the previous year.^—The first paper is a short one, by Dr, A. S. 
Packard, On the glacial phenomena of north-east America com¬ 
pared with those of Europe.—There is a short but interesting 
statement by Mr. J. Bt. Emertdn of the results of his observa- 
tions on worms of the ^ genus Nake —Mh S. 
butes a paper On ancient and modem theories of heat, ai^ 
(XJlour.—Mr, H. Herrick contributes a Partial Catakjgn^r of con- 
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siderable length, of the birds of Grand Menan, N.B.—Mr. F. W. 
Putnam has a paper on the various forms of cutting instruments 
made of stone.—“ Notes on the bird-fauna of the Salt Lake 
Valley and the adjacent portions of the Wahsatch Mountains,'’ is 
the tide of a long paper by Mr. L. Ridgway, who also contri¬ 
butes a paper on the birds of Colorado, and, along with Mr. S. 
F. Baird, one on some new forms of American birds.—There are 
also interesting accounts of the numerous and profitable excur¬ 
sions made during the summer months by the Institute.—There 
is a very minute account of the celebration of the 25th anniver¬ 
sary of the Institute on March 5, 1873. Many well-known 
scientific men were present, and among others Prof. O. C. 
Marsh, who paid the high compliment to the Institute that 
through its influence the botany and zoology of Essex county 
were better understood than those of any other county in the 
United States. It was at the hands of the Essex Institute, he 
said, that he himself acquired his taste for scientific investiga¬ 
tion. 

Poggmdorff^s Annalen det' Physik und Chemu, No. 3, 1874. 
—This number commences with a translation of Dr. Draper’s 
recent paper on photography of the diffraction spectrum (which 
has already appeared in our columns).—The conductivity of 
flame for galvanic currents is known to be greatly exalted by 
presence of metallic vapours, and M. Herwig was led to inquire 
whether a gaseous layer, entirely formed of such vapours, would 
not show good conductivity even at low temperatures. He ex¬ 
perimented with mercury, dense vapours of which can be had 
several hundred degrees under white heat. The vapour con¬ 
ductivity he finds to resemble that of the voltaic arc, rather than 
that of a simple metallic conductor. There is a peculiar transi¬ 
tion-resistance, which is great in comparison with the hindrances 
which the current finds within the vapour-layer itself; so that 
the total resistance is in great measure independent of the extent 
of the vapour-layer. The transition-resistance is less with in¬ 
creased electromotive force of battery or strength of current. 
Further, the vaporisation in the positive mercury surface was in¬ 
creased by the current; another point of analogy to the vohaic 
arc (in which, if the electrodes be mercury and platinum, the 
mercury is vaporised only when it forms the positive pole); 
and, using a platinum point and a mercury surface, the resist- 
aiiBce of the vapour (like that of the arc) was greater when the 
mercury surface >yas positive,—M. Friedrich Millie^ concludes 
his iuvestigatioh On gidtahic pokrisatiou and the distribution of 
the current in electrolytes. He states that, with copper plates in 
dilute sulphuric acid, and also in a solution of sulphate of copper 
mixed with sulphuric acid, the polarisation follows a simple 
law; it is a linear increasing function of the density of current. 
Another observation of the author is that cupric oxide is reduced 
to copper by galvanic hydrogen (confirming previous observa¬ 
tions that galvanic hydrogen is considerably more active than 
ordinary hydrogen).—The galvanic conductivity of sulphuric 
acid and muriatic add, and its dependence on temperature, is the 
subject of a communication from M. Grotrian.—In pursuing bis 
researches on the compressibility of elastic fluids M. Regnault 
did not experiment with pressures lower than one atmosphere. 
The HiWfcUlt^ o^the inquiry has perhaps deterred physicists 
since. We ht^re'^d it undertaken, however, by M. Siljestrom, 
who contributes a paper on the subject; in the first part here 
given the details of apparatus are fully described, and the nu¬ 
merical results of some sixteen series of experiments tabulated. 
-ttM, Schneider communicates a ninth paper on new salts of 
sulphur, and M. Kessler describes “the simple euthyoptic spec¬ 
troscope,”—Among matter from other journals we note a valu¬ 
able paper by M. Boltzmann, On experimental determination of 
the dielectridty constants of insulators. 

Astmmnmcfti Nachrkhten, No. 1 , 995 .—This number contains 
a large number of observations of position, taken at Leipsig, of 
some of the minor planets—^Cornet II. (Tempel), Comet III 
(BoreUy), Comet IV. (Henry), and Comet VII (Coggia); also 

rile me^ planes of sixty-nine variable stars for the year 1873._ 

Prof, d^Arrest sends his observations on the position of Coggia's 
comet, takm during May last—An astronomical prize is offered 
by the Academy at Copenhagen for research on the data of the 
andents comprised bkween the time of Ptolemy and the 
^htoth century.—The discovery of a new planet is anounced 
from Toulou» bj Mr. Perrotb, May 19^ 10 F.M. R.A. i6h. 
28m. 3C^., D. %z 4^.-^No. 1,996 contains a discusdon of the 
errors of levels due to the change of direction of ntfraction 
by spheroidal figure of the earth and other local 


causes, and Prof. Speerer gives the results of his sun-spot and 
protuberance observations for April and May last. 

Abhandhmgen der Schlestschtn GeseUschajt fur Vaierldndische 
CiPtur, 1872-73.—Dr. Griitzer here furnishes a number of social 
statistics regarding Breslau gathered from the census made ia 
December of that year. From a comparison with Berlin, the 
population of which (825,389) wasthen nearly four times that 
of Breslau, it appears that Breslau is less crowded ; there being 
in it a dwelling-house to every 38*9 of the inhabitants, whereas 
in Berlin the proportion is I to every 56*9. On the whole it 
appears that, notwithstanding the better proportion of dwellings 
in Breslau, the health of the two cities is nearly alike, Breslau 
having counterbalancing disadvantages in bad buildings, sites, 
drinking and underground water, and soil.—M. Limpricht con¬ 
tribute j a report on the watershed between Weide and Bartsche, 
with a list of the plants found in that region. 

Verb, der h.k. zooL hot, GcsclhcJiaftin Wien^ Band, 1873. 
—This volume, of more than 600 closely-printed pages, is chiefly 
occupied by papers on entomology and botany. Among the 
most important are :— Insecta. —Contributions to the Orthoptera 
of the Tyrol : Krauss ; Diptcra collected in Galicia; Hymeno- 
ptera : Kriechbaiimer 5 Microlepidoptera of Leghorn, by J, 
Mann; Contributions to the nocturnal Lepidoptera of North 
America, by Prof. Zeller (second part) with figures ; more than 
a hundred new species are described ; Contributions to the 
Phryganidee, by Dr. Hagen of Cambridge, U.S.; Hungarian 
Diptera : Kowarz ; Eight new German species of Diptera: 
Beling ; New butterflies from Asia Minor ; On certain species 
of Tipula and its allied genera : Bering.— Crustacea. —On Ze/z- 
durus luhhocMl and the Phyllopoda. — Vcrtchrata. —A graphic 
account of the breeding and habits of the Pelican on the Danube. 
Beside P. onocrotahis and P. crisfus, P. minor was also found. 
On Comephorus haicaknsis, a fish allied to the genus Cottus^ with 
two figures : Dybowski.——Contributions to the genus 
Aeolidia and its allies, by Dr. Bergh of Copenhagen.— Botany. — 
Contributions to the flora of Lower Austria, by Von Reuss, jun. j 
Lichens of the Tyrol, by F. Arnold j Fauna of the Brdygebirg 
in Bohemia ; Fungi of south-east Hungary, by Prof. Ilarslinsky; 
The flora of the stvale districts in the soulh-eastof Lower Austria: 
Woloszczak ; Contributions to the flora of Lower Austria, by 
Hackel. The volume contains a photograpfluc portrait of the 
late Secretary of the Society, Ritter von Frauenfekl, with Ik 
latest contributions to ICutomology and a biographical notice, by 
Von Wattenwyl. 

Peak Istituto Lombardo. Rcndiconii : t. vil, Iksc. i. eil— 
These parts contain the following papers:—Prof. Serpieri commu¬ 
nicates his observations of the meteor shower of August 10, 1873, 
made at Urbino.—Observations concerning the constitutions and 
combinations of bodies, a paper on molecular physics, by 
Dr. Guido Grassi.—On a fact of importance in silkworm 
culture, by Prof. G. Balsamo Crivelli.—Prof. Cesare Lombroso 
tabulatp the height and weight, cranial meisUrements and 
capacities, facial angle, &c., of 832 Italian prisoners, dividing 
them into homicides, thieves, highwaymen, incendiaries, 
tricksters, deserters, &c. These prisoners were Sicilian, Sar¬ 
dinian, Calabrian, Neapolitan, Piedmontese, Genoese, and 
Lombardian. The results are discussed in great detail.—Prof. 
Antonio Bucellati contributes a paper on political economy, 
entitled “On the theory of capital.” 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June ii.—Spectroscopic Notes.—On the 
Evidence of Variation in Molecular Structure, by J. N. Lockyer, 
F. R.S. 

1. In an accompanying note I have shown that when different 

degrees of dissociating power are employed the spectral effects 
are different. ^ ^ ^ 

2. In the present note I purpose to give a preliminary account 
of some researches which have led me to the conclusion that, 
startmg with a mass of elemental matter, such mass of matter is 
continually broken up as the temperature (including in this term 
the action of electricity) is raised. 

3- The^ evidence upon which I rely is umished by the spec* 
troscope in the region of the visible spectrum. 

4 - To begin by the extreme cases, all solids give us continuous 
Spectra; all vapours produced by high tension spark giv'e us lin^ 
Spectra. 
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5. Now tlie continuous spectrum may be, and as a matter 
of fact is, observed in tbe case of chemical compounds, whereas 
all compounds known as such are resolved by the high tension 
spark into their constituent elements. We have a right, therefore, 
to assume that an element in the solid state is a more complex 
mass than the element in a state of vapour, as its spectrum is 
the same as that of a mass which is kn own to be more complex. 

6. The spectioscope supplies us with intermediate stages be¬ 
tween these extremes. 

(a) The spectra vary as we pass from the induced current with 
jar, to the spark without the jar, to the voltaic arc, or to the highest 
temperature produced by combustion. The change is always in 
the same direction ; and here again the spectrum we obtain from 
elements in a state of vapour, a spectrum characterised by spaces 
and bands, is similar to that we obtain from vapours of which the 
compound nature is unquestioned. 

(;8) At high temperatuiesthe vapours of some elements (which 
give us neither line nor channelled-space spectra at those tem¬ 
peratures, although we undoubtedly get line spectra when elec¬ 
tricity is employed, as stated in No. 4), give us a continuous 
spectruift at the more refrangible end, the less lefrangible end 
being unaffected. 

(7) At ordinary temperatures, in some cases, as in selenium, the 
more refrangible end is absorbed; in others the continuous spec¬ 
trum in the blue is accompanied by a continuous spectrum in 
the led. On the application of heat the spectium in the red 
disappears, that in the blue remains j and fuither, as Faiaday 
has showm in his researches on gold-leaf, the masses which 
absorb in the blue may be isolated from those which absorb 
in the red. It is well known that many substances known to 
be compounds in solutions, give us absorption in the blue or 
blue and red, and also that the addition of a substance known to 
be compound (such as water) to substances known to be com¬ 
pound which absorb the blue, superadds an absorption in the red. 

7. In those cases which do not conform to what has been stated 
the limited range of the visible spectrum must be borne in mind. 
Thus I have little doubt that the simple gases at the ordinary 
conditions of temperature and pressure have an absorption in the 
ultra-violet j that highly compound vapours are often colour¬ 
less because their absorption is beyond the red, vrith or with¬ 
out an absorption in the ultra-violet. Glass is a good case in 
point; others will certainly suggest themselves as opposed to 
the opacity of the metals. 

8. If we assume in accordance with what has been stated 
that the various spectra to which I have referred are really due 
to different molecular aggregations, we shall have the fol¬ 
lowing series, going from the more simple to the more complex. 

First stage of com- 1 
plexity of mole- > Lire spectrum, 
cule. ] 

Second stage 


Channelled-space spectrum. 

! Continuous absorption at the blue 
end, not reaching to the less re¬ 
frangible end. (This absorption may 
break up into channelled spaces.) 

! Continuous absorption at the red end, 
not reaching to the more refran¬ 
gible end. (This absorption may 
break up into channelled spaces.) 
Unique continuous absorption. 

9. I shall content myself in the present note by giving one or 
two instances of the passage of spectra from one stage to another, 
beginning at the fifth stage. 

From 5 to 4 

I. The absorption of the vapours of K in the red-hot tube, de¬ 
scribed in another note, is at first continuous. As the action of the 
heat is continued, this continuous spectrum breaks in the middle, 
one part of it retreats to the blue, the other to the red. 


Third stage 


Fourth stage 
Fifth stage 


From 4 to 3 

1. Faraday^s researches on gold leaf best illustrate this, but I 
hold that my explanation of them by masses of two degrees of 
complexity only, is sufficient without his conclusion (“Re¬ 
searches in Chemistry,” p. 417), that they exist “of mter- 
mediate sizes or proportions.” 

From 3 to 2] 

‘ I. Sulphur vapour first gives a continuous spectrum, at the blue 
end, on heating this br^feup into a channelled-spa<^ spectrton. 

2. The new spectra of K and Na (more partMilarly rdfetred to 
in the following note) make theur appearance after the 
absorption in the blue, and red ^and^es. 


From 2 to I 

1. In many metalloids the spectra without the jar are chan¬ 
nelled ,* on throwing the jar into the circuit the line spectrum 
is produced, while the cooler exterior vapour gives a channelled 
absorption- spectrum. 

2. The new spectra of K and Na change into the line- 
spectrum (with thick lines which thin subsequently) as the heat 
is continued. 

Spectrosco pic Notes. — On the Molecular Structure of Vapours 
in connection with their Densities, by J. N. Lockyer, F.R.S. 

1. I have recently attempted to bring the spectioscope to bear 
upon the question whether vapours of elements below the highest 
temperatuies are truly hcirogeneous, and whether the vapours 
of different chemical elements at any one temperature are all 
in the same molecular condition. In the present note I beg to 
lay before the Royal Society the pieliminaiy results of my re¬ 
searches. 

2. We stait with the following facts :— 

I. All elements driven into vapour by the induced current 
give line-spectra. 

IT. Most elements driven into vapour by the voltaic arc 
give us the same. 

III. Many metalloids when gieatly heated, some at ordi¬ 

nary temperatures, give us channelled-space spectra. 

IV. Elements in the solid state give us continuous spectra. 

3. If -we grant that these spectra lepresent to us the vibra¬ 
tions of different molecular aggregations, and this question is 
discussed'm another the previous (note) spectroscopic observations 
should give us facts of some importance to the inquiry. 

4. To take the lowest ground. If, in the absence of all know¬ 
ledge on the subject, it could be shown that all vapours at all 
stages of temperature had spectra absolutely similar in charac¬ 
ter, then it would be more likely that all vapours were truly 
homogeneous and similar among them selves as regardsmolecular 
condition than if the spectra varied in character, not only from 
element to element, but from one temperature to another in the 
vapour of the same clement 

5. At the temperature of the sun's reversing layer the spectra 
of aU the elements known to exist in that layer are apparently 
similar in character, that is they are all line spectra; hence it is 
most probable that the vapours there are truly homogeneous and 
that they all exist in the same molecular condition, than if the 
spectrum were a mixed one, 

6. The fact that the order of vapour densities in the sun's 

atmosphere which w’c can in a measure determine by spectro¬ 
scopic observations does not agree with the order of the modern 
atomic weights of the elements, but more closely agrees with the 
older atomic weights, led me to take up the present research. 
Thus I may mention that my early observations of the welling 
up of Mg vapour all round the sun the Na vapoury have 

lately been frequently substantiated by the Italian observers. 
So that it is beyond all question, I think, that at the sun the 
vapour density of Mg is less than that of Na. 

7. The vapour densities of the following elements have been 


experimentally 

H 

determined:— 

I 

S 

32 (at 1,000°) 

K 

39 

I 

127 

As 

150 

Hg 

ICO 

Br 

80 

N 

14 

Cd 

56 

0 

16 

Cl 

35*5 

P 

62 


8. To pursue this inquii^ the following arrangements have 
been adopted:— 

The first experiments were made last December upon Zn in 
a glass tube closed at each end with glass plates; and I have 
to express my obligations to Dr. Russell for allowing them to be 
conducted in his laboratory, and for much assistance and counsel 
concerning them. 

A stream of dry H was allowed to pass. The tube was 
heated in a Hofmann's gas furnace pieces of the metal tb he 
studied having previously been introduced. It was found that 
the glass tube melted; it was therefore replaced by an iron one. 
The inconvenience of this plan, however, owing to the nec^ity 
for introducing the metal into the end of the hot tube when the 
first charge had volatilised, and moreover the msuffidenoy eff the 
heat obtainable firom the gas furnace, soon oMiged nae toreplace 
both tube and ftmmoe by others which have now been in use 
for many wdsks^ amd whmh still cemtinue to work most satisfec- 
torify 
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The iron tube is 4 ft. in length, and is pro\ided with a 
central enlargement, suggested to me by Mr. Dewar, form¬ 
ing a T-piece by the screwing in of a side tube, the end of 
which is left projecting from the door in the roof of the 
furnace. Caps are screwed on at each end of the main 
tube; these caps are closed by a glass plate at one end, and have 
each a small side tube for the purpose of passing hydrogen or other 
gases through the hot tube. The furnace is supplied with coke 
or charcoal, an electric lamp connected with thirty Groves cells j 
is placed at one end of the tube and a one-prism spectroscope 1 
at the other. The temperatures reached by this furnace may be [ 
conveniently divided into four stages ; - j 

I. When the continuous spectrum of the tube extends to the j 

sodium line D, this line not being visible. ^ < 

II. When the continuous spectrum extends a little beyond D, ] 

this line being visible as a bright line. j 

III. When the spectrum extends into the green, D being very j 

bright. ; 

IV. When the spectrum extends beyond the green and D be- i 
comes invisible as a line, and the sides of the furnace are at a 
red heat. 

I may add (i) that I have only within the last few days been I 
able to employ the third and fourth stages of heat, as the furnace 
was previously without a chimney, and the necessary draught 
could not be obtained ; and (2) that I was informed a little time 
ago by Prof. Roscoe that with a white-hot tube he bad observed 
new spectra in the case of ISTa and K. These spectra which I 
now constantly see, when these temperatures are reached, I shall 
call the “ new spectra.” 

9. The results of the experiments, so far as thb visible spec¬ 
trum is concerned, between the stages indicated, may be state'’’ 
as follows :— 

H No absorption. 

N „ „ ^ ^ 

K I have observed either separately or together. 

(a) The line absorption line near D. 

[^) Continuous absorption throughout the whole 
spectrum. 

(7) Continuous absorption in red and blue at tlic 
same time, the light being transmitted in the 
centre of the speot^nl (as by golddeaf). 

CbJirtMdaa, 'absorptlbn' clinging' on, one side or 
' ,, dtnig^"'of the phenotnenon which, 

so fat as 1 know, is cjuxte new, will be described 
in another note.) ' 

(e) ^Ifhe new spectrum. 

Ha I have observed either separately or together. 

(a) D absorbed. 

O) Continuous absorption throughout the whole 
spectrum. 

(7) Continuous absorption clinging on one side or 
the other of D. 

(Z) The new Spectrum. 

Continuous absorption in the blue. (An unknown line 
sometimes appears in the green, but certainly no line 
ofZn.) 

Cd Continuous absorption in the blue. 

Sb Hew spectrum with channelled spaces and absorption in 
the blue. 

P The same. (This, however, in consequence of the 
extreme delicacy of the spectrum requires confirma¬ 
tion. ) 

S Channelled-space spectrum (previously observed bv 
Salet). 

As Probable channelled-space spectrum. (Observations to 
be repeated.) 

Bi Ho absorption. 

I Channelled spectrum in the green and intense bank of 
general absorption in the violet, where at the ordinary 
temperature the vapour transmits light 

Hg Ho absorption, 

10. These results may be tabulated as follows , 


H 
K " 
As 
€d 

I * 


V.d. 

I 

' 39 
150 


Modem 
atomic 
wriaht, „ 

t 

; ' 7 S ' :: 

;'tt2 


visible a'tebfptioh." ‘’ 

Line absorption.’' 

, ■ ■ ^pbable channclIed-Spacte absorption. 

' ‘toSntoous: absorption in'the,b&. ' , 
I ^^fihed-space absorption.' '4^' b«d 
( bf absoiptionin violet ■'* 


Hg 

100 

200 

N 

14 

14 

0 

16 

16 

P 

62 

31 

Na 

(?) 

23 

Zii 

(?) 

65 

Sb 

(?) 

122 

s 

32 

33 

Bi 

(?) 

208 

II. 

It will 

be seen 


No absorption. 

Not observed. 

Channelled-space spectrum probable, 
I/ine absorption. 

Continuous absorption in the violet, 
j Channelled-space spectrum and absorp. 
( in the blue. 

Chaunclled-space spectrum. 

No absorption. 


similar spectra be taken as indicating similar molecular con¬ 
ditions, then the vapours, the densities of which have been 
determined, have not been in the same molecular condition 
among themselves. Thus the vapours of .K, S, and Cd at 
the fourth stage of heat gave us line, channelled space, and con¬ 
tinuous absorption in the blue, respectively. This is also evidence 
that each vapour is non-homogeneous for a considerable interval 
of time, the interval being increased as the temperature is re¬ 
duced. 


On the alleged Expansion in Volume of various substances 
in passing by Refrigeration from the slate of Liquid Fusion to 
that of Solidification, by Robert hlallet, F.R.vS. 

Since the lime of Reaumur it haslieen staled with very various 
degrees of evidence, that certain metals expand in volume at or 
near their points of coiiHolidation from fusion. Bismuth, cast- 
iron, antimony, silver, copper, and gold arc amongst the num¬ 
ber, and to these have recently bcenSaddecI certain iron-furnace 
skgs. Considerable'physical interest attaches to this subject 
Irom the analogy of the alleged facts to the well-known one that 
water expands between 30® F. and 32'’, at which it becomes ice i 
and a more extended interest has been given to it quite recently 
by Messrs. Nasmyth and Carpenter having made the supposed 
facts, more especially those relative to cast-iron and to slags, the 
foundation of their peculiar theory of lunar volcanic action as 
developed in their work “ The hfocm as a Planet, as a World, 
and a Satellite” (.go, J.ondon, 1874). There is considerable 
ground for believing tiuit bismulli docs expand in volume at or 
near consolidation ; ])ut with respect to all the other substances 
supposed to do likewise, it is the c^bject of this paper fco' 
that the evidence is insufficient, and that with respect to cast- 
iron and to the bassic Mlicaies con.slilufing iron slags, the alle¬ 
gation of their expansion in volume, and therefore their 
greater density when molten than when solid, is wholly erro¬ 
neous. The (letcrminalion of tlic fpecitic gravity in the liquid 
state of a body having so high a fusijig Itnqjcnilurc as cast-iron 
is attended with many difficulties. By lui indirect method, how- 
evei*, and operating upon a .sufficiently large scale, the author 
has been enabled to make tlio (Utermination with cimsiderable 
accuracy. A conical vessel of wrought iron of about 2 ft in 
depth and i *5 ft. diameter of base, and with an open neck of 
6 in. in diameter, being formed, was weighed accurately empty, 
and also when filled with water level to the brim ; the weight oi 
its contents iii^water, reduced to the specific gravity of distilled 
water at 60° IL was thus obtained. The vessel, being dried, was 
now filled to the brim with molten grey cast-iron, addition^ of 
molten metal being made to maintain the vessel full until it Bad 
attained its maximum temperature (yellow heat in daylight) and 
maximum capacity,^ The vessel and its contents of cast-iron 
when cold were weighed again, and thus the weight ol the cast- 
iron obtained. The capacity of the vessel when at a maxv 
imum was calculated^ by applying to its dimensions at 60® the 
coefficient of linear dilatation, as given by Laplace and others, to 
its range of increased temperature ; and the weight of distilled 
water held^by the vessel thus expanded was calculated from the 
weight Of its contents when the vessel and water were at 60° F. 
after applying some small corrections. 

We have now the elements necessAS’f for determining the 
specific gravity of the cast-iron which filled the vessel when in 
the molten state, having the absolute weights of equal volumes 
of distilled water at 6 cy and of molten iron. The mean specific 
gravity of the cast-iron which filled the vessel was then deto* 
mined by the usual methods. The final result is that, whereas 
the specific gravity of the cast-iron when cold was 7*170 it was 
only 6*650 when in the mofien condition ; cast-iron, therefore,' is 
in the molten than in the solid state. Nor does it 
^^paiia in Volume at the instant of consolidation, as 'Was conclU" 
siWfely proved by another experiment. Two sinailaT lo-inch 
. spherical shells 1*5 in. in thickness^ were heated to nearly Ihe 
.'Wait high temperature in hn oVen| one permitteds^to cool 
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empty as a measure of any permanent dilatation wMcli both 
might sustain by mere heating and cooling again, a fact ■well 
known to occur. The other shell, when at a bright red heat, 
was filled with molten cast-iron and permitted to cool, its dimen¬ 
sions being taken by accurate instruments at intervals of thirty 
minutes, until it had returned to the temperature of the atmo¬ 
sphere (53° F,), when, after applying various corrections, ren¬ 
dered necessary by the somewhat complicated conditions of a 
spheiical mass of cast-iron losing heat from its exterior, it was 
found that the dimensions of the shell whose interior surface 
was in perfect contact with that of the solid ball which filled it 
were, within the limit of experimental error, those of the empty 
shell when that also was cold (53° F.), the proof being conclu¬ 
sive that no expansion in volume of the contents of the shell had 
taken place, which was further corroborated by the fact that the 
central portion was found much less dense than the exterior, 
whereas if the cast-iron expanded in consolidating the central 
poitions must be more dense than the exterior. 

It is a fact, notwithstanding what precedes and well known to 
iron-foundeis, that certain pieces of cold cast-iron do float on 
molten cast-iron of the same quality, though they cannot do so 
through their buoyancy, as various sorts of cast-iron vary in 
specific gravity at 60“ F., from nearly 7700 down to 6 *300, and 
vary also in dilatability ,* that thus some cast-irons may float or 
sink in molten cast-iron of different qualities from themselves 
through buoyancy or negative buoyancy alone ; but where the 
cold cast-iron floats upon molten cast-iron of less specific gravity 
than itself, the author shows that some other force, the nature of 
which yet lemains to be investigated, keeps it floating ; this the 
author has provisionally called the lepellent force, and has 
shown that its amount is, ccvtens pajilms^ dependent upon the 
relation that subsists between the volume and “ effective ” surface 
of the floating piece. By effective'' surface is meant all such 
part of the immersed solid as is in a horizontal plane, or can be 
reduced to one. The repellent force has also relations to the 
difference in temperature between the solid and the molten metal 
on which it fioats. 

The author then extends his €3q)eriin«nts to lead, a metal 
I0 contract greatly a solidifying^ and with respect to which 
there is no suggestion that it expands at the moment of consoli¬ 
dation. He finds that pieces of lead having a specific gravity of 
II *361 and being at 70^ F. float 01 sink upon molten lead of the 
same quality, whose calculated specific gravity was 11*07, 
accoiding to the relation that subsisted between the volume and 
the “ effective” suiface of the solid piece, thin pieces with large 
suiface always floating, and An explanation is offered 

of the true cause of the ascending and descending currents ob¬ 
served in veiy large “ladles” of liquid cast-iion, as stated by 
Messis. Nasmyth and Caipenter. The facts aie shown to be in 
accordance w'lth those above mentioned, and when rightly inter¬ 
preted to be at vaiiance with the views of these authors. 

Lastly, the author proceeds to examine the statements made 
by these authors, as to the floating of lumps of solidified iron- 
furnace slag upon the same when in a molten state j he examines 
the conditions of the alleged facts, and refers to his own expen- 
ments upon the total contraction of such slags, made at Barrow 
Ironworks, and a full account of which he has given in his paper 
On the true nature and origin of volcanic heat and energy, 
printed in Phil. Trans. 1873, as conclusively pro-ving that 
such slags are not denser in the molten than in the solid state, 
and that the floating referred to is due to other causes. The 
author returns thanks to several persons for facilities liberally 
afforded him in making these experiments. 

Chemical Society, June 18.—Prof. Frankland, F.R.S., 
vice-president, in the chair.—The following papers were read :— 
On the action of chlorine, bromhie, &c., on isodinapthyl, by 
W. Smhh.—‘Dr. Armstrong then read four communications 
from the laborator]^ of the London Institution, No. XIII. On 
coal-tar ere sol and some derivatives of paracresol, by H. E. Aim- 
strong* and C. Ia Field; No. XIV. On the action of the 
chloride of the adds of the sulphur series on organic compounds, 
by H. E, Armstrong and W. H. Pike; No. XV, On chloro, 
bromo, and iodo-nitrophenolparasulphonic acids, by H. E. 
Armstrong and F. D. Bro-wnj and No. XVI. Note on the 
decomposition of dichloronitrophenol by heat, by H. E. Arm¬ 
strong and F. D. Brown.—The sixth, paper was by Mr. F. 
Neison, On the products of the decomposition of castor oil. 
No. HI. On dec<nct|^ttion by excess of alkaline hydrate, in 
which he has sU'Cceedei in elucidating fhe coniicling Statements 
different chemists on this subjcct.^—On po®aI|Aide, 


by Dr. W. Ramsay.—Suberone, by Dr. C. Schorlemmer and 
Mr. R. S. Dale.—On the action of nitrosyl chloride on 
oiganic bodies. Part I.—On phenol, by Dr. W. A. Tilden, 
—An apparatus for determining the moisture and carbonic 
anhydride in the atmosphere; A method for determining ozone 
in the presence of chloiine and nitric oxide j and On the consti¬ 
tution of urea, by Dr. D. Tommasi.—On the restitution of 
burnt steel, by Mr. S. L. Davies.—On the action of earth on 
organic nitrogen, by Mr. E. C. Stanford.—Aniline and its 
homologues in coal-tar oils, by Mr. W. Smith. 

Zoological Society, June 16.—Dr. A. Gunther, vice- 
president, in the chair.—An extract was read from a letter 
received fiom Dr. A. B. Meyer, concerning two birds {Rectes 
benneiti and Campephaga auo'ulenia) lately described in the 
Society’s Proceedings by Mr. Sclater.—A letter was read 
from Mr. William Summorhayes, relating to certain species of 
Curassows found in Venezuela.—Dr. J. Murie read a paper on 
the nature of the sacs vomited by the Hornbills, which he stated, 
in confirmation of Prof. Flower’s account of these objects, to 
consist of the epithelial lining of the stomach.—^Mr. W, Saville 
Kent, F.L.S., communicated a second paper upon the gigantic 
cephalopods recently encountered off Newfoundland. Prom 
further information received, Mr. Saville Kent apprehended that 
it would be necessary to refer the two individuMs preserved in 
St John’s Museum to the genus OmmatosUephes, thus avoiding 
the institution of a new genus for their reception, as proposed in 
his foimer paper.—Mr. A. 11 . Garrod read a paper on the 
“ showing off ” of the Australian Biistaid {EupodoUs australis) 
and pointed out the peculiar structures by which this “ showing 
off” was accomplished.—A communication was read from 
Dr. F, Stolicza, containing a description of the Ozds polii 
of Blyth, of which he had lately obtained specimens in 
Yaikand.—Mr. R. B. Sharpe read a paper on a new genus 
and species of Passerine birds from the West Indies, which he 
proposed to name Phmiicomancs io7'a ,—A communication was 
read from the Rev. O. P. Cambridge, containing descriptions of 
some new species of Spiders of the genus from North 

America.—*Dr. Gimther read a paper describing some new 
species of reptiles from the Camaroon Mountains, Africa. 
Amongst these were two new species of Chameleon, and a new 
snake of the family of Lycodontidm, pioposed to be called 
Both) olyLits aicr. C)ne of these Chameleons was referred tr a 
new siibgenus {Rhamphchon\ being lemaikable for its abbreviated 
tail and the development of a denticle at the inner base of each 
claw.—Mr. Sclater icad a papei containing a description of three 
new species of the genus SyuallaMs from M. Jelski’s collections 
m Central Pciu, which he proposed to call S. Pudihmda^ 
S. gi aminicola^ and S, virgata, —Messrs. H. P. Blackmore and 
E. R. Alston communicated a joint paper on the Arvicolidse 
which have hitherto been found in a fossil state. — Prof. Newton 
read an account of a living Dodo shipped for England in the year 
1628, extracted from letters in the possession of Dr. J. Ik 
WiJmot, of Tunbridge Wells.—Mr. J. E. Harting read a paper 
on the common Lapwing of Chili, which he proposed to separate 
from Vanellus cayanensusy under the name V, occulmtalisj —A 
second paper read by Mr. Harting contained an account of the 
eggs of some new or little-known Limicolse.—A communication 
was read from Mr. R. Swinhoe containing an account of a new 
Cervine form discovered in the mountains near Ningpo, China, 
by Mr. A. Michie, and proposed to be called Lopkoiragm 
michiartus. —Dr. J. Mnrie read a paper on the structure of the 
skeleton of FregUupus varmsy based on_a specimen in the Museum 
of Cambridge. 

^ Meteorological Society, June 17.—Dr. R. J. Mann, pre¬ 
sident, in the chair.—On the connection between cohieiy explo¬ 
sions and weather in the year 1872, by Robert H. Scott, F.R.S., 
and W. Galloway, Inspector of Mines. The paper is in con¬ 
tinuation of those by the same authors read before the Royal 
Society in 1872, and before the Meteorological Society in 1873, 
which contained the results for the four preceding years. He 
number oi fatal explosions which occurred during the yeat Jwas 
70, causing the loss of 163 lives. Three of these killed each of 
them more than ten men, being the same as tlie average number 
of serious explosions for the last twenty years. The number of 
non-fatal explosions was 224. A comparison of the dates of all 
recorded explosions with the curves of the barometer and ther¬ 
mometer kept at Stonyhursst for the Meteorological Office, as 
shown on a diagram, lead to the followii^ s-Lyi cent 

of the explosaons are due to changi^ df ty per c^t to 

great hpkt, the ■weather, teti rfirlfeitfid 
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by the authors to meteorological agencies. These proportions 
sue nearly the same as those which have come out from the dis¬ 
cussions of similar facts for previous years. The paper next 
deals with an objection which has been raised to the reasoning 
in its predecessors, viz. that it is not fair to take the meteoro¬ 
logical records for Stonyhurst as a test of tlm atmospherical 
phenomena in a coalfield situated at some distance from the 
observatory. The authors show, by taking an instance of a baro' 
metrical depression, Vhose centre passed over Stonyhurst, and 
which was accompanied by an explosion in South Wales, that 
such an objection as that cited could never have originated with 
anyone accustomed to deal with daily weather charts. The 
next question discussed was the alleged greater prevalence of 
explosions with certain winds ; and it was shown by the most 
reliable data for our climate that the ordinary changes of pressure 
and temperature in the windrose were hardly sufficient to account 
for the explosions which are found to accompany the sudden 
changes of weather. The paper proceeds with a discussion of a 
diagram exhibiting the continuous curve of barometrical pressure 
from Glasgow Observatory for the last nine months of 1873, and 
a curve showing the prevalence of fire-damp in the mines of the 
West of Scotland district for the period. These latter returns 
have been fuimished by Mr. Galloway from the entries in the 
books ordered to be kept at each mine by the Coal Mine Regu¬ 
lation Act, 1872. The books of thirty-five mines about Glasgow 
have been used for the comparison. The two curves show a very 
remarkable accordance in their course, though that of fire-damp 
exhibits some striking irregularities, owing probably to the fact of 
the men having been slow to learn the new duties required of 
them by the Act. It may be expected that these irregularities 
will disappear in future years. The result places it beyond the 
possibility of. a doubt that the escape of fire-damp is related 
mainly to the conditions of atmospherical pressure, and that a 
careful watch over th« barometer is, above all, necessary in each 
collieiy, though one such record would suffice for several 
adjacent mines. The paper gives some instances of ex¬ 
plosions which might all have been prevented by proper 
ventilation and by the use of safety-lamps, and states how 
pressing the need is that safety-lamps only should be used 
in all places where fire-damp may accumulate, whenever the 
atmosphere is in a disturbed condition, as shown by the record / 
of the S The authots conclude by 

stati;ng theit that ih jnuch to ask those 

charged with the responsibility of the safety of miners’ lives to 
learn the first principles of the laws of diffiusion and intermixture 
of gases, and to familiarise themselves with the use of the 
barometer and thermometer, so as to know when it behoves 
them to take extra precautions in the management of their mines. 
—Solar radiation, 1869-741 ky Rev. F. W. Stow.—The diurnal 
inequalities of the barometer and thermometer, as illustrated by 
the synchronous observations made during May 1872 at the 
summit and base of Mount Washington, New Hampshire, at the 
respective heights of 2,615 ft. and 6,283 ft. above the sea-level, 
by W. W. Rundell. The hourly mean differences of pres¬ 
sure and. femperature at these stations and at Portland, Maine, 
the nearest Uf8.'station to Mount Washington, are discussed 
and their most probable coefficients are determined, also the 
times at Tyhich their maxima and minima occur.—On the diurnal 
variation of the barometer at Zi-Ka-Wei, and mean atmospheric 
pressure and temperature at Shanghai, hy Rev. A. M. Colombel. 
—Weather report for 1873 at Woosung, China, by C. D. 
Braysher.—Notes regarding a remarkable hailstorm at Pieter¬ 
maritzburg, Natal, on April 17, 1874, ky Rev. J. D. La 
Touche. 

R_oyal Astronomical Society, June I2.—Prof. Adams, 
president, in the chair.—A paper by Mr. Stone, the Government 
astronomer at the Cape of Good Hope, was read, describing his 
observations of the edipse of April r6 made near Rlipfontein, 
in South Africa,, of which an account has been given in 
NATtTRfi t^ol. x. p. 59).—Mr. Bidder described a micro¬ 
meter which he had contrived for measuring the position 
of very Mnt stars. Ghosts of the wires, which can be 
rendered dimmer or brighter at the discretion of the ob¬ 
server, are projected into the field of view by means of refiect- 
ing prisms; and diaphragms can be used, cutting out the light 
of the wires from any portion of the field.—-M. d^Abbadie was 
called upon to give some account of the French preparations for 
the transit of Venus. The PVench Government will occupy five 
Stations, and will make use of the Baguerreotype in preference to 
the coSodiOTt process. Their photographs will be taken in the 
principl focus of thdr instruments, and the image of the 
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will thus be only about 36 millimetres in diameter. The trial 
photographs are so sharp that they hope to be able to make use 
of a magnifying power of 250 in measuring the photographs for 
the purposes of redaction.—The President announced to the 
Society that a petition was about to be presented to the Dean of 
Westminster, praying him to admit of the erection of some 
memorial to Jeremiah Horrox in Westminster Abbey.—It was 
announced that the next meeting of the Society would be held 
in their new room in Burlington House. 

Paris 

Academy 'of Sciences, June 15.—-M. Bertrand in the 
chair.—The following papers were read :—^Solar theories ; reply 
to some recent criticisms, by M. Faye. The author meets ob¬ 
jections raised by MM. Ledieu, Duponchel, and P. Secchi, in 
former numbers of the Comptes Rendus .—On the heat evolved by 
chemical reactions in the different states of bodies, by M. Ber- 
thelot. The author considered the heat developed in the gaseous, 
liquid, and solid states.—Observations on the communication 
relating to Phylloxera made by M. Lichtenstein during the shnee 
of June 8.—A note by M. Blanchard, in which the author highly 
eulogises the experiments of Lichtenstein.—Researches on the 
electrolysis of the alkaline carbonates and bicarbonates, by MM. 
P. A. P'avre and F. Roche. This is a thermo-chemical research 
undertaken with a view of throwing light on the constitution of 
these bodies.—On the phenomena of static induction produced 
by means of Rhumkorff’s coil; a note by M. E. Bichat The 
author finds that static electricity, as from the lioltz ma¬ 
chine, when passed through the secondary wire gives rise in 
the primary wire to the development of a current possessing all 
the properties of the voltaic current, and like this current appear¬ 
ing to have only one direction.—M. J. M. Gaugain presented a 
note on magnetism.—On some properties of the systems of curves 
(^ = I, y = i), by M. Fouret.—Generalisation of a theorem 
communicated at the siance of June i, by M. II. Durrande.— 
On oxyfluoboric acid, by M, A. Basaro v. This acid is stated to 
be produced when boric fluoride is passed into water, and the 
assigned formula is BO^H, 3HF. The present research tends to 
prove that no such body exists, the composition formerly deter¬ 
mined by analysis being a result of chance.—On the absorptio» 
of ammonia from, the air by vegetables, by M. Schloesing. 
The author has been growing two tobacco plants under precasely 
the same conditions, except that one plant was freely supplied 
with ammonia, while the other was exclude^ from this gas. 
Analyses prove that the plant supplied with ammonia is much 
richer in nitrogeneous compounds than the other,—Research on 
the oxygen dissolved in the water of artesian wells, by M. A. 
Geirardin. The author concludes that oxygen is never found in 
subterranean waters if these are kept out of contact with the air. 
-On a case of lead-poisoning, by MM. G. Bergeron, and 
L. I’Hote.—On creatine, by M. R. Engel. The author has 
studied the reactions of this substance.—Anesthesia by intra¬ 
venous injection of chloral after the method of Prof. Ore; re¬ 
moval of a cancer from the rectum, by MM. Deneffe and Van 
Wetter.—On the geology of the regions comprised between 
Tangiers, El-Araich et Mekn^s (Morocco), by M. Bleichcn 
The author has recognised the following formations—recent, 
tertiary, cretaceous, and jurassic.—On the character of the littoral 
zone in the English Channel, the ocean, and the Mediterranean, 
by M. P. Fischer. 
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THURSDAY, JULY 2, 1874 


ON OSTEOLOGICAL MONOGRAPH-WRITING 

N biological Societies, and in others which have any 
biological interests, there is a question which is daily 
becoming more and more prominent; one that if not 
fully investigated shortly will lead to results which are far 
from advantageous to the science itself, and will throw 
discredit on its votaries ; whilst, if some decided opinion 
is expressed in such a manner that no doubt can be enter¬ 
tained as to its true meaning, much hard work and 
unnecessary disappointment may be easily saved. 

Some half century or so ago, when zoology was just 
commencing a new lease of life, as it may be termed, the 
opportunities afforded to those who were studying the 
anatomy and physiology of the animal kingdom were 
comparatively few. Museums were scarce ; most of those 
existing being very incomplete in an educational point of 
view, and it was almost impossible to procure specimens 
of any desired species by means of a pecuniary offer. 
The case is now, however, extremely different. Museums 
are numerous, and are daily becoming more so. The 
facilities for locomotion make it easy for anyone anxious 
to see what cannot be obtained nearer, to visit the British 
Museum or that of the Royal College of Surgeons ; there 
are dealers who are able to offer typical specimens at a 
moderate price, and to obtain the rarer forms if necessary. 
Such being the case it must be evident that a certain 
change ought td have come over zooIogiOal literature, in 
order that it should progress with the science- itself. What 
was then indispensable is now no longer required, and 
that which was then unknown takes its place. Never¬ 
theless there are a few comparative anatomists who do 
not seem to realise the change which has so gradually and 
so markedly occurred. They think and write with the 
ideas of fifty years ago, and, what is more, expect us to 
appreciate their productions as if they were not the least 
de 

Formerly, no doubt, it was extremely valuable to have 
descriptions given in print of the detailed anatomy of 
particular species. Of their osteology this was especially 
the case. These descriptions drew attention to previously 
scarcely recognised characters, and, what was perhaps 
still more important, did much to fix the nomenclature 
of the skeleton generally; because, though this had been 
previously accomplished as far as human anatomy is con¬ 
cerned, there are many reasons, known to all practical 
students, which make the names adopted in anthro- 
potomy unsatisfactory and incomplete when they have to 
be applied to the lower vertebrata. 

The case is now very different. Skeletons of almost all 
known anitnals being contained in museums, and those of 
common species being abundant, any student prosecuting 
his ihvesdgationS in the spirit which insures successful 
results, will find no difficulty in obtaining opportunities 
of handling and comparing the bones themselves, and 
will have but little or no need to refer to plates or de¬ 
scriptions, which are never so satisfactory as the speci¬ 
mens themselves, and are often as difficult^to ^obtain as 
they are expensive to purchase. 

It therefore becomes a question, and a hot 
VoL. X. —No. 244 


one either, as to whether it is to the best interests of our 
learned Societies to expend their funds in encouraging the 
further publication of long and exhaustive descriptions of 
the osteology of common types, and the execution of a 
large number of elaborate drawings of bones, whose 
intrinsic worth is considerably less than the cost of their 
putting on wood or stone. In several instances within 
the last two or three years, lengthy papers, without doubt 
the result of much time and attention, have been presented 
to different Societies, evidently with a full idea on the part 
of the authors that their monographs will be publislxed, 
unopposed, in the form in which they send them in ; and 
yet these many pages are found to contain nothing more 
than the monotonous and unsuggestive descriptions of 
the bones, one by one, and surface by surface, profusely 
illustrated, of animals as common as some of the best- 
known Marsupial mammals or Struthious birds. 

A full account of the myology, neurology, or visceral 
anatomy of almost any animal has a value which no one 
would wish to depreciate in the least, because these parts 
are difficult to preserve, and it requires a special training, 
together with considerable experience in one direction, 
before such investigations can be undertaken, as they are 
but too infrequently. But as bones are so easily preserved 
in a state which cannot shock the most delicate hands or 
the most sensitive nose, there is no excuse for any student 
not practically knowing the most important peculiarities of 
any skeleton, nor for his not prosecuting his investigations 
to any degree of minuteness when occasion requires. 

It has been remarked that these fully illustrated mono¬ 
graphs are of especial value in palasontological investi¬ 
gations; that the study of the Pleistocene remains of 
Australia, for instance, can be conducted on the spot with 
greater facility when comparisons can be made with ex¬ 
isting forms. But, we may ask, where can it be easier, 
than in Australia itself, to obtain the skeletons of now 
living Marsupials ? and we all know how much better it is 
to have the bones themselves than drawings of them, 
however well executed. Further, it has been said that 
after a certain time it is impossible for any author, how¬ 
ever able, to continue to develop gener^isations and 
theories from any number of fresh facts ; and such being 
the case, can those who really like their subject do better 
than devote themselves to the careful description, uncom¬ 
plicated with any attempt at inductive reasoning, of what 
they have the opportunity of observing } We think they 
can, for we see no reason why the inferior productions of 
an able man should, on account of his previous repu¬ 
tation, be allowed to be placed on a level with the better 
work of others, and above those productions of the same 
quality, the attempts of less known authors. 

The fact, however, is that the time is passed for the 
publication as simple statements of the commonplace facts * 
of osteology; the subject is more than overloaded with 
them already. What is now wanted is the application to 
them of some methods by which, like the doctrine of 
evolution, or the vertebrate theory of the skull, those at 
present on hand may be turned to better account in deter¬ 
mining the true affinities of different animals, or the means 
by which the present state of things has been arrived at. 
The coihparison of simple fact-accumulatian to the intro¬ 
duction of fresh methods of research, or lines <d thought, 
is so insuperably in favour of the latter, tot the former 

' ' ' ' ‘ ^ ^ g 
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has quite descended below the level of that <1" 
work which needs the distinguishing 
afforded by the publication of the results obtained in the 
“ Transactions” of any learned Society. 


PICKERING’S “PHYSICAL MANIPULATION ’ 
Elements of Physical Manipdation. _ By Edward C. 
Pickering, Phayer Professor of Physics in the Mass -- 
chusetts Institute of Technology. Part I. (London. 
Macmillan & Co., 1874.) 

write a satisfactory text-book for 


sical laboratories is a task beset with difficulties 
and although Prof. Pickering has had the advantage 
of no small experience and judgment in the composition 
of the work the title of which is given above, we do not think 
that he has entirely overcome them. . , 

There can be little doubt that oral teaching is that 
which is best suited to students who are beginning ex¬ 
perimental work of any sort, and that as much may often 
be learnt in five minutes by seeing another perform an 
experiment as ^muld be acquired in as many hours with 
the aid of a book aloiie to explain the construfctioil and 
use of the- apparatus • and Ptef. Ficlering is therefore 
right in aiming at supplementing rather than superseding 

the efTortS of an Instructor. , 

The'#oric is divided into sections, each of which relates 
to one or more experiments, and comprises two parts, the 

first of which, entitled ‘‘Apparatus,” gives a description 

of the instrument required, and is designed to aid the 
instructor in preparing the laboratory for the class, while 
the second, headed “ Experiment,” explains in detail to 
tkesffident'''trimtheisfedo.' ^ ' 

The subjects treated of ih the first volume, the only one 
at present pnblished, are Idechanics, Soiind, and Light, 
an arrangement that does not agree whh the order in 
which they Would probahly be Studied in the laboratory, 
as tbe elefnentaty parts of heat ought certainly to be 
taken with mechailics; but the plan adopted has the 
advantage that heat and electricity, the subject in 
which tables are UioSt required for reference, will be 
placed together in the second volume, in which also, we 
presume, aeta of tables will be included among the 
^maitefs of general interest to the physicist” that are 
promised in the preface. 

Apart, however, froUi any detailed criticism,, we 
must notice the important prelimiharjr question, how 
far a work of this sort is likely to fulfil the object 
with which it is Written, of enahlihg an instructor io 
superintend a larger class than he could otherwise 
attend to at once? The members of the class, ac¬ 
cording to the method of ihstru'ction piirsued in the 
Massachusetts Institute, and described in the preface, are 
not informed precisely what experiments will be allotted to 
them until tfiey enter the laboratory, and as such is the 
plan probably generally adopted where the liuniber of 
pupils is large, it is absolutely necOssary for the Msfriictor 
to have at hatid, either in a text-hook or in mahuscfipt, 
short papers on the theory of the different experi¬ 
ments. We do not, however, feel sure that the descrip- 
tinns of apparatus and methods of perfo'rinihg^ experi- 
,'; ' prdue so tuMible as might'at, first sight’ap|e^' 


probable. The instruments required for physical work are 
often so costly as to make constant supervision necessary 
over those who are not accustomed to them, and their con¬ 
struction is so various, at all events in minor particulars, 
that directions for their use which might be all that could 
he desired in one laboratory might be misleading in 
another. Another difficulty arises in describing experi¬ 
mental proofs of the simpler laws of Mechanics and Physics 
which do not require elaborate apparatus for their exhi¬ 
bition, as a choice has often to be made between several 
different methods, an account of all of which would make 
the text-book unwieldy in bulk, while the omission of any 
is apt to make it less useful in laboratories other than 
that for which it was originally intended. The selection 
of experiments of this sort must in great measure depend- 
upon the time the pupil is able to devote to the study of 
physics, the objects he has in view in pursuing it, and in 
many cases upon his knowledge of mathematics ; and we 
regret that Prof. Pickering seems occasionally to have 
chosen those which are likely to give the best numerical 
results, in preference to others which, depending more 
upon skill, are not indeed so suitable for the exact verffica- 
tions of physical laws, but have a greater educational 
value in improving the powers of observation. 

The method selected, for instance, for illustrating the 
laws of falling bodies is that of suspending a ball to a 
spring, which, when the connecting thread is^ severed and 
the ball allowed to fall, completes a galvanic circuit in 
which a chronograph is included, and which is again broken 
by the impact of the ball on a plate placed below to receive 
it. This method is well adapted to show the relation be¬ 
tween the time of falling from rest and the distance 
traversed ; but Attwood’s machine, oT which no account 
is given, illustrates the fundamental laws of dyhamics 
much more completely, is capaMe, if fitted with proper 
electric arrangements, of giving extremely good results, 
and is better suited for use by the pupil, as in our opinion 
all such instruments ought at first to be used, with some 
means of measuring time, such as the stop-watch, water- 
clock, or metronome, dependent upon skill, and not upon 
a purely mechanical arrangement. 

Some of the experiments described are avowedly given 
as a preparation to those who may have to give lectures 
on physics, and others are, we presume, inserted with the 
same intetition, as it would hardly be necessary for those 
possessing that “moderate familiarity with the general 
principles of physics ” which “ the class is supposed to 
have previously attained ” to spend time over the experi¬ 
mental proofs given of the laws of the composition of 
forces, er the equality of the angles of incidence and 
reflection. 

The earlier pages of the book are devoted to general 
remarks on physical measurements, and on methods of 
working up the results of experiments, and they will prove 
very useful. , 

The knowledge of mathematics assumed throughout is 
small, and in several instances the line has in this respect 
been draWh tot) tightly, no account teing given "of the 
riiethbd of determining the coefficient of torsion by 
means of the torsion pendulum, or of the determination 
of gravity by the reversible pendulum, probably on ac¬ 
count of fhe smalt amount of rigid dynamics required ii\ 
these problems. 
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In a book, however, which must necessarily be intended 
for use by pupils of very different attainments, it would 
be difficult to avoid criticisms of this kind, and we think 
the experiments on the whole judiciously selected and 
clearly explained. We shall look with interest for the 
appearance of the second volume, and when finished 
Physical Manipulation ” will no doubt be considered the 
best and most complete text-book on the subjects of 
which it treats. A. W. R. 


Ol/J^ BOOK SHELF 

Mineralogy. By F. Rutley, F.G.S. (Murby’s Text 
Books.) 

Mr. Ruixey’s little treatise on mineralogy has the meilt 
of expressing in a clear and simple form the facts that are 
most wanted to be known by the general student of a 
science for which a small elementary English book 
is needed. The descriptions are concise, and the 
selection of the matter under each mineral gener¬ 
ally good. Mr. Rutley, furthermore, gives some fifty 
pages of preliminary matter, which, though not always 
put in the most intelligible form, yet embodies a 
considerable amount of useful technical teaching in regard 
to the physical properties of minerals. Mr. Rutley even 
enters, and very rightly does so, on the subject of optical 
characters. But in these pages, as in the page on 
thermo-electricity, the author does not seem to have care¬ 
fully revised what he wrote, or he would not have followed 
other authors in speaking of boracite as a uniaxal crystal, 
and would hardly have classed the dispfersion of light by 
a diamond #ith the play of cofottr exhibited by an opal. 
Nor is an ctotic axia correctly d^Cribed as the ofily direc¬ 
tion hf Idofcing along the donfcly refracted images 
of a spot can be got to coincide, as Mr. Rutley will see if 
he looks at tie spot through two opposite faces of the 
hexagonal prism of a calcite crystal. Pie ingeniously en¬ 
deavours to indicate the nature of the faces of his crystals 
by a sort of heraldic hatching and marking. The use of 
small letters always indicating the cl^racter of the faces, 
as in Des Cloizeaux and other French treatises, might have 
done this usefully ; Mr. Rutley’s puzzling figures will 
probably only serve to scare away the English student, 
who needs every allurement to the study of the neglected 
science of crystallography—a science neglected merely 
because the rudiments of geometry and trigonometry are 
not made a necessary part of every scientific student^s 
education. And it is a significant circumstance in con¬ 
nection with this neglect of scientific crystallography, that 
the geometrical methods and simple notation introduced 
forty years ago by our distinguished fellow-countryman, 
the first living crystallographer, Prof. Miller, are, we 
believe, untaught in any single lecture-room in London. 
Is England to be the last country to adopt a system made 
Europeafi by S^narmont, Sella, Beer, and Grailich, and 
which is fast overcoming even in Germany itself a natural 
prejudice in favour of the more uftwieldy, though in its 
time useful and ingenious, notation of the great Leipsig 
Professor ? 

Sanitary Arrangements for Dwellings, intended for the 
use af Ctfficers of Healthy Architects^ Builders^ and 
^'dn^eholdeft. By Willfutn Russie, C.E., &c, (Smith, 
Elder afid Co; if74.) 

T^is vuiame gives, in a collected form, a series of papers 
published ori^nalty in the British Medical Journal. Its 
object, the author states, Is to give ‘‘an account of the 
most ordinary sanitary defects in dwelling-houses aUd 
public institutions, in respect to drainage, water-supply, 
ventilation, warming, and lighting f and “ to set forth,^ 
what he believes, ‘‘ the ifioSt simple feffectjyb 
moans of preventing or remedying such 'He' 
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thinks it necessary to say further “ The purpose 
of this small work is to point out, in the plainest lan¬ 
guage, vhat ought to be done to render ancient and 
modern houses healthy. I will eschew all extraneous 
matter, as much as possible, and will not fall into the 
common practice, better honoured in the breach than the 
observance, of heading the chapters, or interlarding the 
matter, with lines from the poets.^' It is but due to 
the author to say that he has faithfully avoided this ten¬ 
dency “to drop into poetry’^ on the subject of house- 
drains, sewers, &c. ; on the plainness of the language, 
however, we cannot speak very highly. Many house¬ 
holders, it is to be feared, will find some difficulty in 
recognising an S-shaped pipe under the name of a “ sig- 
moid^' \ or in appreciating the beauty of a description m 
which the overflow sewage from a cesspool is said to 
“ debouch into the fields." 

The greater part of the book is occupied with a descrip¬ 
tion of the various sanitary appliances for buildings which 
have from time to time been proposed, or which have 
been brought into actual use : such as drain-pipes, of 
which twenty-two different kinds aie figured and de¬ 
scribed ; traps, of which thirty-six are given; fire-grates 
and stoves, &c. In many places, indeed, it reminds us 
of nothing so much as a manufacturer’s or tradesman’s 
catalogue. On the whole, however, this work contains 
much useful information and many excellent suggestions. 
On the subject of house-drainage, we are glad to see that 
Mr. Eassie has adopted and advocates the principle of 
leading all house-drains into one collecting drain^ outside 
the hoilse if possible, and placing in this main drain an 
efficient trap, properly ventilated, so as to prevent any of 
the sewer gases finding their way into the house through 
the drains or pip^s. 


LETTERS TO THE EDITOR 

[The Editor does not hold himstlfte^fonsible for ofinionstwy) essiO 
by his coiiesfondents. notice is taken of anonymous 

communications .] 

Robert Brown and Sprengel 

In the notice of Mr. Darwin (vol. x. p. 80, bottom ot 2nd col.) a 
mishap has somehow occurred which blunts the point intended to 
be made prominent and renders the statement Untrue. I sup¬ 
posed that I had written And we know from another source 
that he (Mr. Brown) looked upon Sprengel’s ideas as by no Means 
fantastic. Yet instead,” &c. Lhe object was to show how Very 
near Mr. Brown came to reaching the principle that Rature 
abhors close-fertilisation in plants, and yet did Hot reach ft at 
all. The authority for the statement I wished to make will be 
found in a footnote in Mr, Darwin’s hook on the “Fertilisation of 
Orchids,” p. 340. As A Gray 

Cambridge, Mass., June 19 

On the Physical Action taking place at the Mouth of 
Organ-pipes 

The most interesting, and perhaps the most important, fact 
disclosed in the experimental study of the organ-pipe on the ah- 
reed theory is this—that the aeroplastic reed has a law of its 
own, unique amongst the phenomena heretofore observed in 
musical vibrations. It may be stated thus ^—As tt\ arcs of mbra^ 
tmi are less, its speed is greater. All our knowledge of ro<k and 
strings, of plates and membranes, would lead us to expect the 
usual manifestation of the law of isochronism, that in the air-reed 
considered as a free rod fixed at one end and vibrating trans¬ 
versely, the law would be observed, “ though the amplitude 
vary, the times of vibration will be the same.” Yet h^e 
meet with its absolute reversal, viz.—the times mry with the 
pHtude. This information does not rest on theory j eveiy eye 
may verify it A principle so strange, when first its sec&mi vias 
observed, well lead to disbelief in one’s sens^, although 
the nfind had by its reasonings led up to the fact and sor^ht far it 
as the one thing needed to give consistency to theory and make 
it a perfect whole, Familiar as the aix^re^ 
secret ha 4 hw ^^4®^ 

riot. in the jbiqwnSf' 
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vibrating rod bad blinded me, and it was only after long reason¬ 
ing, forced upon me by the presence of independent barmonics, 
not upon any theory belonging to a reed (whose first harmonic 
would be higher than an octave twelfth), that my faith was shaken. 
Then, conceiving the idea of this principle of action, I looked, 
hoping to find my reasoning confirmed ; yet, let me confess it, 
the first sight of the reality startled me not a little with self-con¬ 
fusion. Here was an every-day fact, constantly before me it had 
been, beautiful in its simplicity, waiting to be acknowledged, and 
I so stupidly blind as not to see it. Vary the experiment, repeat 
it again and again, and the fact will be confirmed beyond possi¬ 
bility of doubt, that, the length of reed remaining unaltered, if 
by extraneous influence the pitch of the note is lowered whilst 
the pipe is speaking, correspondingly with the changing sound 
the path of the air-reed will be lengthened ; or conversely if the 
pitch be raised, simultaneously with the quickened velocity, the 
air-reed will be seen to shorten its stroke ; no swelling of tone 
gaming power with gain of amplitude; not the counterpart of a 
metallic reed, nor acting as a tuning-fork. The creature of air, 
it times itself to the element that sustains it. This aero-rhythmic 
law provides the only way possible to the air-reed to work out 
the transmutations of energy essential to its functions ; the con¬ 
stitution of air necessitates the conformity in mechanical rela¬ 
tions. 

Another remarkable demonstration falls to this theory—that 
the note of every open organ-pipe is not single but is a concord, 
always consists of a duality of tone ; the two distinct tones of the 
air-reed and of the pipe may be separated and again blended at 
pleasure. 

Also that the harmonics or over-tones may in favourable pipes 
be brought on at will without alteration of the pressure of blow¬ 
ing ; that likewise, when a pipe, instead of continuing to sound 
its fundamental, is unsteady, and gives its harmonic, the pipe 
being said to “fly off to its octave,” the notion implied is 
erroneous ; it can be rendered visible that the air-reed leaps back 
to its octave speed, and by its superior strength compels the pipe 
to follow in accord. The expression “leaps back,” is delibe¬ 
rately used, for the native pitch of the air-reed is far higher than 
the harmonics of the pipe., 

Add to these the still more singular feature of three different 
velocities concurring to produce in an open organ-pipe the one 
fundamental tone, which we call its pitch, the super-nodal wave 
having one velocity, and the sub-nodal wave having for its course 
and recourse two differing rates of progression. TAe motion of 
•vibration is .an activity tenipei'ed by rests. In every wind-instru¬ 
ment we perceive intimations that the period of rest is originally 
governed by the special structure of each, and experiment shows 
that we can arbitrarily limit or prolong it; this variable ratio of 
rest to activity is to be taken into account in all calculated times 
and velocities. In forming a true conception of the behaviour of 
musical reeds, and in tracing out the process of tone-making in 
organ-pipes and other wind-instruments, the modifying influence 
of the * ‘ rest ” between the vibrations announces itself as of vital 
importance. If the doctrine is strange, it is not unnatural. The 
action, of the heart furnishes a parallel instance—contraction, 
dilatation, pause—^the three making up the rhythmic period of 
the heart’s beat, and their relative duration varying with the indi¬ 
vidual organisation. 

The foregoing afiSrmations are preparative. It will not be 
possible to condense into one letter the evidence and arguments 
supporting them, but if they are borne in mind during the pro¬ 
gress of the exposition, the bearing of each new fact on theory 
will be more readily seen, and the aim and purpose of the 
reasoning be apprehended even in its incomplete stages. 

There is one significant question which it occurs to me has 
never yet been asked; that the node is to be found in all longi¬ 
tudinal vibration of rod or pipe is undoubted; that there is a 
displacement of a node in an open organ-pipe is an accepted 
fact—but why, in rod or pipe, why is there a node at all? The 
question will wait. 

How to the experimental pipe. Suppose we have before us 
an open diapason organ-pipe, of section rectangular, length 

7 ft. 6 in., interior breadth 4|in., depth 6 in., area of mouth 
4.4 in. by 4 in., pitch C.C.—the half wave-length for this pitch is 

8 ft. S in. in the atmosphere. The wind-way is a narrow fissure, 
barely the twenty-fourth of an inch wide; on the inner margin 
of this wind-way we place a card or plate, covering interiorily 
the whole area of the embouchure, and then we admit the 
wind-current at the foot of the pipe from the organ-bellows. 

Pranising that the swift sequence of action is delayed for 
coaivaaiaice of our analysis, we notice that the stream of ahr. 


and as yet it is nothing more, is directed slightly diverging from 
the vertical, and sufficiently to cause it to glide up the inclined 
plane of the lip. This stream is the life-force of the sound. 
‘‘ That everybody knows.” True they may. But how many 
ever think, if they know, that its force is that of a storm-wind 
driving along at the rate of sixty miles an hour. The anemo¬ 
meter or wind-gauge proves it to be so, and that moreover in 
some stops of large organs the pressure per foot given by the 
bellows is equal to that of a hurricane. 

If now the plate be removed from the back of the embouchure, 
the stream is instantaneously transformed into an air-moulded 
reed. There is gradation in the change, the order of which may 
be worked out, leaving the sound as Shelley says ‘‘waiting to be 
born.” 

The velocity of ;^assa^e is to' become endowed with a new 
power, the velocity of vibration. How is this investiture accom¬ 
plished ? How afterwards does the transversal vibration of the 
aeroplastic reed call into existence the longitudinal vibration of 
the air-column of the pipe ? 

The isolated reed, before any change takes place, has no 
innate tendency to swerve from uprightness, of itself it can neither 
blow in nor out, nor can the atmosphere influence it, for that is 
equal on both sides ; the air-column within the pipe is at rest, 
it has no self-stimulating power of vibration, and to disturb its 
equilibrium some internal exciting cause is needed which shall 
produce, with determination of priority, condensation or rarefac¬ 
tion. It is obvious that the reed as it now stands has no power 
to produce a condensation, it does not strike against the sharp 
edge, it simply asserts its own upward-rushing force. The reed 
must be bent before it will vibrate. To cause this flexure the 
only alternative is rarefaction. The act of rarefying occupies 
time, it takes place within the pipe, is not spontaneous, but is 
induced by some previous act, therefore the provocation belongs 
to the reed. In velocitous rush over the mouth, its dense stream 
making around itself a rarefied atmosphere, it causes the approach 
of the quiescent column, carries off all the particles of air lying 
in the nearest layers, and would go on abstracting indefinitely 
if there were no counterbalancing causes coming into operation, 
but it brings down upon itself the power that bends it; suction 
by velocity has created a partial vacuum; the air-column, pressing 
outwards with the impetus of expansion, begins to bend the reed 
over, the excited air-particles of the interior not only press for¬ 
ward to fill the places of the lost* but eagerly crowd out upon 
j the top of the reed, irresistibly sucked into the zone of rarefaction 
around the mouth, a region where velocity has ensured least 
pressure, and through this same “law of least pressure,” there 
is a loss of support to the mider surface of the reed, favouring 
the curve of flexure, the pressure varying and diminishing from 
the root upward. 

As yet we have no vibration, for simultaneously with the 
exterior action the interior rarefaction is extending high upward, 
the air-particles are rallying from further distances, awakened by 
the agitation of those in advance, throughout the whole length 
and breadth of the pipe, uneasy as bees in a liive; whilst the par¬ 
ticles are swarming toward the mouth, they are drawing away 
from the main body of their supports, their own elastic energy 
is diminishing, they are more and more thinned in numbers, and 
the new levies come up to the front exhausted of their early 
vigour. Now is the supreme moment of the reed’s advantage, 
its watchful ally, the external air, pierces the weakest line just 
under the sharp edge of the lip, and dashing in as a wave of 
condensation with cumulative pressure, drives back the outflow¬ 
ing wave, and would restore equilibrium but that the air-column, 
still advancing, and pressed forward in consequence by the in¬ 
road of the upper air, meets it in full shock ere it has reached 
midway; meanwhile the air-reed, rising with vigour to recover 
its upright position, and following after its ally in the wake of 
the retreating column, slightly overpasses its own line, enters 
the pipe momentarily to be cast out again, for the wave of 
rarefaction is returning and vibration is established. The in¬ 
vading wave has been repulsed at the spot hereafter memorable 
as the node, and the conflict renewed and continued will chronicle 
no victory to either unless other and foreign forces are brought 
in, for, as I shall show, we have resources within command 
enabling us to sway the equipoise and give supremacy to the 
reed. 

“I do suppose,” as Dr. Hooke says in his talk on “springy 
bodies,” “Ido suppose the particles” behave, and that the 
action takes place in the manner I have described ; the analogy 
is not strained, nor have I used one phrase in association of ideas 
which I do not think fully justified by the physical relations of 
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the process. Therefore do not dismiss this as the sketch of a 
fancy battle. Watch for yourselves; place within the pipe at 
the back of the mouth some fine filaments of cotton, or fluff or 
down; advance them from the interior to the inner edge of the 
windway, and you will see them shot with energy not upward 
into the pipe, but outward full in your face with an unmistake- 
able trajectory. Do we not bring into activity the same force, 
“suction by velocity,” when we blow through one little tube 
over another tube leading down to a well of perfume and draw 
up thereby scent-laden globules caught in the belt of wind pass¬ 
ing over the tube’s orifice, dispersing fine odour-sprays into the 
atmosphere? When a train of carriages loosely coupled is 
starting out of a railway station, should the engine suddenly 
back a little w’e see the hindermost portion of the train 
with its acquired momentum meeting the foremost portion 
advancing to it with reversed direction of impetus, and 
the central carriages receive* a double compression, a rude kind 
of node is thus formed starting a reaction of buflerage in oppo¬ 
site directions; so when trains come into collision or are suddenly 
stopped in career, the distribution of w^eight, the gradients and 
relative velocities determine which portion feels most the influ¬ 
ence of the shock. Again an analogy. There is a country cus¬ 
tom, w^hen the bees swarm to dredge them with flour as a means 
of identification, if the flour iravels you will know the bees have 
journeyed likewise. Take a piece of white tissue paper (a bank¬ 
note answers it admirably), fold it so that a portion will occupy 
very nearly the space of the embouchure of the diapason pipe, 
by using a card it may be held level on the outer edge of the 
wind way, it is in fact a paper reed but flaccid and inanimate ; as 
you advance it to the windway no sooner is it caught in the cur¬ 
rent than it darts upright and becomes incorporated with the 
air-reed, 

Grows with its growth and strengthens with its strength.’' 

This same crisp little bit of paper will reveal to your eyes the 
treasured secret [ of the organ-pipe, tell you how its wealth of 
varied tone is wrought, show you its fi:ne arcs of flexure, how it 
bends less for its inward than for its outward stroke, and how its 
free curves are moulded to your will ; listen, and you shall hear 
the domestic wrangle of the reed and pipe ; look, and you shall 
witness how in its high caprice it transmutes in a flash to har¬ 
monic speed and leaps exultant to its octave. Truly an Ariel 
imprisoned, endowed with form, and clothed with a white vesture 
making it in all its motion visible as bees. 

On the supposition that the theory herein advanced is justi¬ 
fiable, the work of the aeroplastic reed is to be considered, 
specifically, to abstract. By reason of abstraction ratefaction 
ensues, condensation coiTclates therewith, the latter springing 
out of the former, and the product is vibration. The reed is the 
generator of the power and the node is the fulcrum of vibration, 
the place of reaction, with this peculiarity that it affords an 
elastic fulcrum sensitive to the encroaches of the column of air 
above it; in the stopped pipe on the contrary there is a stable 
unyielding fulcrum, and the results of this difference are very re¬ 
markable, as will be seen in another paper necessary to complete 
this exposition, but at present I can only allude in passing to one 
of these results which it seems desirable not to omit here. Ad¬ 
mitting my affirmations so far as they can be proved by other 
eyes, objections will be taken to the imaginary description of the 
action of air-particles and waves in the interior of the pipe, as 
opposed to received doctrine. Novelty is often held to be out¬ 
rage. It is an essential feature of my hypothesis that the initial 
movement, or prelude to, vibration in the pipe, is dhtinct from 
successive movements both in its course and character; it extends 
throughout the pipe, is continuous but diminishing in degree, 
and is without a node, which is only fully established at the second 
course- Without entering now into further details it is important 
to notice that this interval between the first effort or gasp of the 
pipe and the full poFsession of its power, is distinctly perceived 
by the ear. All musicians acquainted with organs are conscious 
of this, and it is matter of usual comment with them how that 
stopped pipes are on the contrary remarkably quick of speech, 
imtantaneons in articulation. They feel this v ithout reasoning 
of why or wherefore. As in stopped pipes there is no supemodai 
column, no requirement for an effort similar to that awakening 
motion to perfect vibration in open organ-pipes, the verdict of 
the ear is in both cases consistent with and corrobarative of the 
hypothesis. Experiments with a very peculiar pipe called the 
“ German Gamba” will throw invaluable light on flie process of 
tone-making in organ-pipes. 


The Degeneracy of Man 

With regard to the culture of savages in Brazil the evidence 
of facts will be more esteemed by Mr. Tylor than the opinion of 
Dr. Martius, for Mr. Tylor has brought together a wealth of 
facts on the history and conditions of culture. 

There is one class of facts which to my mind bears particularly 
on this question of the tribes of Brazil and the Amazons, and that 
is language. 

The Kiriri and Sabuyah of Babia as also the Ge have affinities 
with the Shoshoni and other dialects of the Rocky Mountains, 
and It is difficult to believe a language of this kind can belong to 
an epoch of high culture. 

The dialects of the Tocautius have affinities of a like character 
with the Ankaras and Wun of Africa, and with that of the Akka 
pigmies just discovered in the Nile region. 

The Purus, Coroado, and Corope of Rio Janeiro appear to 
belong to the Carib directly, and thereby also to Africa. 

In the present state of our materials and information it is im¬ 
possible to define exactly the members of each class. Thus the 
t wo groups last mentioned appear to be connected by the Baniwa 
and the Carib. 

The main body of the population of Guarani, Tupi, Omagua, 
have by me been long since pointed out as having a language 
similar in roots and grammar to the Agaw of the Nile region. 
This is the highest development of language known tome in Brazil. 

If the tribes of Brazil have fallen from a higher estate it is 
strange they should have become endowed with languages of the 
Prehistoric epoch. Hyde Clarke 

June 29 

The gradual degeneracy ot savage man from a higher type is 
a fact which an eminent author states in his letter in Nature 
( vol. X. p. 146) to be difficult of belief. Pie wonders that Dr. 
Martius should say “ the Americans are not a wild race, they are 
a race run wild and degraded.” 

The following facts seem to me to support the view held by 
Dr. Martius, Alex, von Humboldt, Abp. Whately, the Duke of 
Argyll, and others. 

in the Iliilm now laid bare by Dr. ScliHemann, the lower 
strata contain more copper and few^er stone implements than the 
upper. “ In other words, we have the very * unscientific ’ fact 
of an ‘age of stone’ above an ‘age of copper’” (Quart. Rev., 
April 1874). “ The newly opened mound of Hissarlik stands 

as a lasting witness to a progressive decay of civilisation, in¬ 
dustry, and wealth, among the successive races of its inha¬ 
bitants ” (Quart. Rev.). 

Among the forest tribes of Braz'd Dr. Martius found traces of 
the village community with its tribe-land common to all, while 
huts and patches of tilled ground were treated as acquired pro¬ 
perty, the recognised owners not being individuals but families. 
This may be well explained as a custom brought by Asiatic 
immigrants into the American continent. The Chinese anciently 
divided the land of a village into nine parts. The division was 
made by two perpendicular and two horizontal parallel lines. 
The middle square was common land. The eight remaining 
squares were assigned to eight heads of families, who cultivated 
the common square, giving the produce to the Government: 
they constituted a village. This principle of revenue coilecticn 
based on land distribution existed for many centuries in an¬ 
cient China, and was afterwards changed for a grain tax 
in kind about the time of the building of the Great Wall- 
Agricultural emigrants to America at any date before 200 
B.c. would be familiar with this mode of doing things, and 
would naturally carry with them the knowledge" of this and 
other customs existing at the time in eastern Asia. The 
appearance cf a principle of land distribution resembling that 
of the old Teu'on«, among American tribes, cannot then be 
taken as proof that they were progressing and not degenerating, 
for it may, when our knovtledge of ancient America becomes 
more accurate, be seen to be one of the lingering remains cf an 
ol^r civilisation which in a tropical climate favourable to indo¬ 
lence would easily decline. The religious beliefs and social cus¬ 
toms of Asiatic and American races are in many ne^ectls so 
similar that there is abundant ground for questionii^ tie origi¬ 
nality of any civilised custom found among American tribes 
Why should not comparative ethnology one day find the to 
solve all such questions ? 

This fact, looked at from the eastern As^atld ^o^t of view, is 
so far then frona supporting '.jof d^vdqpi*' 

ment, that it may ratli^,,he 

theoiy ofd^ensmcyv''-d:' 


Hermann Smith 
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Names of number among Malayan and Polynesian tribes 
may be referred to as a proof of degeneracy. Tlie sound 
“man” is 10,000 among the natives of Samoa and Tonga, 
as it is in Chinese, but it is 4,000 in the Sandwich islancP, 
and r,ooo in New Zealand. Islanders avoid high numbers, 
and allow the significance of a name of high numbers to 
sink. This is proof of degradation. The reason why the arith¬ 
metical faculty among the New Zealanders has become weaker 
than elsewhere is because of their enormous distance from the 
continent of Asia. Samoa and Tonga are much nearer, and ac¬ 
cordingly in those islands the religious traditions, e,g. circum¬ 
cision, resemble those of Asia very closely. The Polynesians 
formerly had a decimal arithmetic, now it has sunk in Australia 
to quaternary or quinary arithmetic. In Ponape, one of the 
Caroline group, and comparatively near to the continent, apitki 
is 100 of men, trees, or yams, hut 1,000 of eggs, cocoanuts, or 
stones. Ill Chinese pah is 100. After centuries of use high num¬ 
bers fluctuate in value, because the intellect of islanders declines 
in power as the effect of long-continued isolation. The ideas, 
names, and usages of civilisation arc gradually lost, and with 
them the human intellect becomes dwarfed. 

Prof. F. Muller, after showing that the Polynesians could 
originally count to 100, adds, “Dies ist gewiss ein Zeugniss fiir 
die nicht geringe geistige Begabung und Irilhzeitige Entwickhing 
dieser Voiker."* The Polynesians, then, have sunk in power, 
and were, when visited by Capt Cook, in a state of progressive 
degradation. 

The question raised by Mr. Tylor was only—“Did Dr. Mar¬ 
tins change his opinion about the degeneracy of Brazilian tribes?” 
Dr. Peschel thinks he did, but has not yet given sufficient proof. 
While I venture to think that the question—“ Is savage man a 
degenerated being?” can be solved in the affirmative by the 
careful comparison of facts, without our needing to know that 
each scientihe traveller holds this view, it would be most inter¬ 
esting to be assured that all such men ai'e agreed upon it. 

Joseph Edkins 

Disuse as a Reducing Cause in Species 
In a letter of mine (Nature, vol. ix. p. 361), entitled “Natural 
Selection and Dysteleoiogy,” there occuts a fpotnote upon the 
above subject. As this footnote was rather carelessly written, I 
wish to explain my meaning more clearly. 

In the first place, it is evident that the fact of disuse causing 
atrophy in individuals is no proof that it likewise causes atrophy 
in species ; for if it does so, the laws under which it operates in 
the two cases must be quite different—the one set being as 
exclusively related to Inheritance, as the other set are inde¬ 
pendent of this principle. The primary question therefore i.s : 
Does inheritance here reproduce the character of immediate 
ancestors, as in congenital atrophy, &c. ; or of distant ancestors, 
as in mutilations, <Scc. ? I think there can be no reasonable 
question that it does the former, and so. have no doubt that 
disuse is a cause of atrophy in" species. The question as to 
degree, however, remains. 

One sentence in the footnote I am explaining may be taken to 
imply that the effects of disuse are exhausted in a few generations. 
Nothing can be further from my meaning. If disuse acts at all 
in species, its modus opa-andi^ as just stated, must be that of 
causing variations which are capable of being inherited; conse¬ 
quently, if disuse acts thus at all, it is impossible to assign limits 
to its operation in time. The question, however, is, In what 
proportion are the effects of disuse in the parents reproduced in 
the offspring? Variations caused by disuse certainly differ from 
congenital variations, in that they are not fully inherited ,* and it 
is the degree in winch they are inherited that must determine the 
rate at which disuse here operates. This degree, however, is 
unknown : we only know that it is something very small. Now 
as disuse is in competition with other reducing causes, the 
rapidity of its action is an important factor in the estimation of 
its probable effects. 

By the omission of the word “proportional” near the end of | 
the footnote, I appear to institute an absolute comparison ' 
between the effects of disuse in wild and in tame species. This, 
or course, would be absurd. What I mean is, that supposing 
disuse to be the chief cause of atrophy in wild species, it has not 
produced so much effect in tame species as we should ante¬ 
cedently expect; for, although the facts are very scanty, so far 
as they go they tend to prove, that when an organ is disused for 
several generations only, the rate of its reduction is much 
greater than it ought to be, supposing disuse to be the main 
* "Reise der Novara.” Linguisticher Theil, 1867, p. 287. 


cause of atrophy in our domestic animals, and supposing the 
action of this cause to be uni form. 

It will be asked, If we thus in part reject this cause, what 
other have we to substitute? This, of course, is a collateral 
issue ; but as it is an important one, it may here be discussed. 
I wmuld suggest the cessation of selection (see Nature, voL ix. 
p. 440) as a co-operating cause, for it seems to me that this must 
have acted here to some extent, and if no other causes have been 
at work, this extent must be the complement of the effects due 
to disuse. For the sake of deflnition, therefore, we shall assume 
disuse to be in abeyance. Now, on this assumption, we should 
expect to find that ati'ophy proceeds more rapidly during the 
initial stages of reduction than subsequently. But without 
dwelling upon this point, what may we infer from the existing 
degree of atrophy in the affected organs of our domestic animals? 
Supposing the cessation of selection to be the only cause at 
w'ork, what degree of atrophy should we here expect to find ? 
Before I turned to the valuable measurements given in the 
“Variation,” I concluded (Cf. Nature, vol. ix. p, 441) that 
from 20 to 25 per cent, is the maximum of reduction we should 
expect this unassisted principle to accomplish, in the case of 
natural as distinguished from artificially-bred organs.^ Now on 
calculating the average afforded by each of Mr. Darwin’s tables, 
and then reducingthe averages to parts of 100,1 find that the highest 
average decrease is 16 per cent., and the lowest 5 ; the average 
of the averages being rather less than 12. Only four individual 
cases fall below 25 per cent., and of these two should he omitted 
(Cf. “ Variations,” p. 272). Thus, out of eighty-three example.s, 
only two fall below the lowest average expected. Moreover, we 
should scarcely expect disuse alone to affect in so similar a de¬ 
gree such widely different tissues as are brain and muscle. The 
deformity of the sternum in fowls also points to the cessation of 
selection rather than to disuse. Further, the fact that several of 
our domestic animals have not varied at all is inexplicable upon 
the one supposition, while it affords no difficulty to the other. 
We have seen that disuse can only act by causing variations ; 
and so we can see no reason why, if it acts upon a duck, it 
should not also act upon a goose. Bat the cessation of selection 
depends upon variations being supplied to it j and so, if from 
any reason a specific type does not vary, this principle cannot 
act Why one type should vary, aud another not, is a distinct 
question, the difficulty of which is embodied by the one suppo¬ 
sition, and excluded by the other. For, to say that disuse has 
not acted upon type A, because of its inflexible constitution, 
while it has acted on a closely allied type B, because of its 
flexible constitution, is merely to insinuate that disuse having 
proved itself inadequate to cause reduction in the one case, it 
may not have been the efficient cause of reduction in the other. 
But the counter-supposition altogether excludes the idea of a 
casual connection, and so rests upon the more ultimate fact of 
differential variability, as not requiring to be explained. Lastly, 
it is remarkable that those animals which have not suffered re¬ 
duction in any part of their bodies are likewise the animals 
which have not varied in any other way, and conversely ; for as 
there is no observable connection between these two peculiari¬ 
ties, the fact of the intimate connection between them tends to 
show that special reduction depends upon general variability, 
rather than that special variability depends upon special reducing 
causes. 

Dropping, however, our argumentative assumption, it will he 
remembered that I deem it in the last degree improbable that 
disuse should not have assisted in reducing the unused organs of 
our domestic animals ; and the effect of this remark is to show 
that the cessation of selection is not able to accomplish so much 
reduction as I antecedently expected. On the other hand, it 
seems to me no less improbable that the cessation of selection 
should not have here operated to some extent; but in what de¬ 
gree the observable effects are to be attributed to this cause, and 
in what degree to disuse, I shall not pretend to suggest. 

No doubt the above considerations are of a very vague de¬ 
scription ; but this only follows from the scarcity of the data at 
onr disposal, and it is to this very scarcity that I am principally 
I desirous of calling attention; for although it is with reluctant 
diffidence that I venture thus, even in part, to dispute the doc¬ 
trine of one whom most of liying men I venerate, yet, for the 
reason just given, I cannot help feeling that the time has not yet 
arrived for a final quantitative decision upon this subject. How¬ 
ever, as before remarked, “the question thus raised is of no 
practical importance; since whether or not disuse is the principal 
cause of atrophy in species, there is no doubt that atrophy ac¬ 
companies disuse.” George J. Romanes 
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Longevity of the Carp 

Last autumn, being at Fontainebleau, I was told by the 
seiwant of the Palace there that the German soldiers while in 
occupation of the place during the last war caught many of the 
carp in the pond of the Palace garden called “ Jardin Anglais,” 
and that some of these carp carried, attached by silver wire to 
their gills, little silver plates bearing inscriptions purporting that 
the plates were attached to the fish in the time of Francis 1 . and 
Henry If.— i.e. about 300 years ago. 

Some of your German readers could easily ascertain by inquiry 
of' the corps in occupation whether such fish were in fact caught. 
If it should turn out that they were, then, although the well- 
ascertained proof desired by Mr. Suffield (Nature, vol. x. p. 
147) would not of course be given, yet the fact would be evidence 
woi'th noting. F. G. 

Cannes, June 28 


THE CHALLENGERS^ EXPEDITION^ 

V. 

Inaccessible and Nightingale Islands 
HE first of these islands, the area of which is about 
four square miles, is situated about twenty-three 
miles W. by S. of Tristan d’Acunha. The cliffs rise to 
the height of about i,ooq feet in a perpendicular range on 
tbe north-east side. The tract beneath the cliffs is covered 
with dcbf'is of fallen rocks. On the cliffs themselves the 
plants are similar to those found in the same situation in 
Tristan. On the lower land are dense thickets of Spartina 
arundinacea Carm., a tall, reed-like grass, which here 
forms an extensive penguin rookeiy; patches of Fhylica 
arborea Th. also grow on the summits of slight elevations ; 
and under the shelter of the cliffs the trees attain a height 
of twenty feet, or even more. The trunks are seldom or 
never straight, but mostly lean over, or become partly 
procumbent, starting upright again towards the top. The 
largest tfunk seen by Mr. Moseley rneasured a foot in 
diameter, but the trees on tbe upper plateau are said to 
measure 18 inches across, they do not,however, grows 0 high, 
being stunted by the force of the gales. The wood of the 
Pliylzca, though brittle, is said to be useful when properly 
dried, but in exposed situations it rapidly decays. Under¬ 
neath the trees are ferns, mosses, and sedges, also Ac(Z?ia 
sangiiisorbcB Vahl., the leaves of which are used in New 
Zealand both as a tea and as a medicine. Clienopodlum 
tomentosum Th., the tea-plant of Tristan, also grows in 
abundance, forming bushes with woody stems. A species of 
Sphagnum^ Carex insular is and Hydrocotyle capi- 

tata Th. grew in a swamp near the penguin rookery. From 
the two Germans who were discovered on the island a goo i 
deal of information was obtained about the vegetation, 
more especially of that of the higher land, to which it 
was found impracticable to ascend from the side of the 
mountain where the ship anchored. The plants found there 
weresimilar to those which grewbelow, but in addition grew 
the species of Eznpelrum, found on the other islands, 
Lomaria boryana Willd., which in some instances attained 
a height of four feet, Lycopodiummsulare Carmand Lage- 
nopJwra comznersonii Cass., a small Composite plant with 
a daisy-like flower. The Tussock grass, which appears 
closely similar to Daciylis ccespitosa Forst-, of the Falk- 
lands, grows in patches of considerable size on the upper 
plateau, and straggles up the cliffs to the summit. Nertera 
depressa Banks also grows on the plateau, and its berries 
form a favourite food of the NesocicMa creinitay the native 
thrush of the Tristan group; while the Bunting {Emberisa 
brasilimsis) feeds on the fruits of the Phylica. 

The two Germans had cultivated the ground in the neigh¬ 
bourhood of their dwelling, growij^ potatoes, cabbages, 
and other European vegetables. Two species of clover 
also introduced by them were spreading rapidly, and a con¬ 
volvulus was growing in quantity on the cultivated ground. 

The other island of the Tristan group is named Nightin¬ 
gale Island, and is distant 2a| miles from Tristan 
•d^Acunha, and 12 miles from Inaccessible Island. It is, 

* These Notes are founded on lettera addressed to Dr, Hooker By Mr« H. 
N. Moseley. Continued from vol. ix. p. 486. 


comparatively speaking, a mere speck about one square 
mile in extent, and to the west are two small outlying 
islands covered with Tussock grass. A rocky peak 1,100 ft. 
high rises on the north side of Nightingale Island and is 
continued into a ridge stretching across the island, a 
valley separating this from a lower ridge which runs 
nearly at right angles. On the lower tract Phylica arborea 
occurs in patches, and on the high ground was seen Lyco¬ 
podium insulare and a species of Cotula different from 
that found in Tristan and not seen at all in Inaccessible 
Island. Soncliiis olcraceus L., which grows abundantly 
on the other islands, is, together with several other plants, 
.absent from this. The Tussock grass forms a dense 
growth over nearly the whole island, growing in thick tufts 
or clumps to a height of five or six feet, and so matted to¬ 
gether near the base of the clumps as to be almost im¬ 
penetrable. The abundant growth of this grass causes 
the island to become an enormous penguin rookery, and 
the thick deposit of the excrement of the birds imparts 
a greater vigour to the plants, so that the lower parts or 
bases of the clumps become of a peaty character, 
beds several feet in thickness, of a black peaty richly- 
manured soil, being thus formed. It was with the 
greatest difficulty that a way was made through this 
thicket, the grass being too high to allow the planning of 
any definite track, and the screaming and biting of the 
penguins, together with the stench from the thick deposit 
of dung, being anything but agreeable. Indeed Mr. 
Moseley says that the specimens of Tussock grass which 
he gathered on Inaccessible and Nightingale Islands 
were lost in the continued fight with the penguins and the 
long grass. In one place a quantity of the trees of Phylica 
arboy^ea had been blown down by the vfind, and the trunks 
were lying dead on the ground. Lichens, as well as two 
fungi, were found on these dead trunks. 

A dark green ulva forms a thin coat on the rocky 
shelves of the coast near the caves of the seals, which, 
when dry, as was the case during the Challengers visit, 
has a peculiar metallic appearance. The island is never 
visited except during the sealing season. 

Though it has been stated that the vegetation of the 
Tristan group knows no change of seasons, it is proved 
that some of the plants mentioned in these notes have 
their periods of flowering ; thus the Pelargonium is said 
to flower in the middle of the summer, when a large number 
of tbe flowering plants are at their best, and the shore is 
covered with the fallen petals. At the time of the 
Challengers visit in October few plants were in flower, but 
the phylica trees all bore fully developed green fruits. 

From the geological as well as the botanical similarity 
of the three islands forming this interesting group, it 
may be surmised that a former connection existed between 
them. The different currents which sweep the Tristan 
group bring with them many foreign seeds, which are cast 
up on the shore. Amongst them was seen those of Gui- 
landma, which are sometimes washed up on the Irish 
coast by the Atlantic current. These seeds are known 
in Tristan d’Acunha, as well as in Bermuda, where they 
are also occasionally cast up, as the sea-bean, tbe popular 
belief in the islands being that they are the seeds of a plant 
which grows at the bottom of the sea. 


THE FIGURE OF THE EARTH IN RELATION 
TO GEOLOGICAL INQUIRY 
'HE elevation and depression of different,parts of the 
surface of the earth above or below a mean ocean 
level has frequently formed the subject of communications 
to Nature, but in no instance, as far as I arn awafe^ 
have any of these changes been referred to the 
shape of the equatorial circumference of the earthy aM tq 
the changes which it is nqt improbable are 
slowly taking place in the position of the mjapr 

axes of the equatorial circumfereMtiew On pv 
second edition of 
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min, edited hf J. Norman Lockyer, F.R.S., the fol¬ 
lowing note is introduced in brackets by the editor :— 

The most recent results anived at by geodesists have 
tau^^ht us that the earth is not quite truly represented by 
an orange, at all events, unless the orange be slightly 
squeezed, for the equatorial circumference is not a per¬ 
fect circle, but an ellipse, the larger and shorter 
equatorial diameters being respectively 41,852,864 and 
41,843,896 ft. That is to say, the equatorial diameter, 
which pierces the earth from long. 14° 23' east to 194^ 23' 
east of Greenwich is two miles longer than that at right 
angles to it.’'* 

The history of these “ results ” may be briefly stated as 

follows:— . . , ^ , 

Capt. Clarke, R.E., in a communication to the Royal 
Astronomical Society, read April 6, i860, and published 
in vol, xxix. of the “ Memoirs,” investigates the figure of 
the earth resulting from the best existing data. He con¬ 
cludes :— 

The result of our investigations then is this : that the 
ellipsoid which best represents the existing meridian 
measurements has its major (equatorial) axis in longitude 
13° 58^*5 east from Greenivich/' 

The greatest and least values of the meridian compres¬ 
sion are— 

iLT-f .... - in longitude 13° 58'*5 E. 

^ 286779 

^ ^ .... — - -in longitude 103° qS'T E. 

309*364 

and the length of the polar semi-axis, 20,853,768 ft The 
difference of the equatorial semi-axis is 5,308 ft, or, in 
round numbers, just one mile,” 

The investigation from which result the above figures 
was undertaken by Capt. Clarke, in consequence of re¬ 
marks by the Astronomer Royal in the “Monthly 
Notices” of the Royal Astronomical Society, vol. xx. p. 
104 (January i860), on General Schubert’s “ Essai d’une 
determination de la veritable figure de la terre.” The re¬ 
sults arrived at in General Schubert's memoir is that the 
earth is an ellipsoid, whose elements are— 

Polar semi-axis.20,855,605 ft. 

Maximum compression . .-^— 

^ 292 109 

Minimum „ . * 

302004 

Longitude of major axis of equator . . . 4N ’ 

y, minor axis of equator . -13^ 
the longitudes being measured from 
wards. 

For the dimensions of the earth on the elliptic hypo¬ 
thesis, Capt. Clarke prefers the following values, given at 
p. 77 % “ Account of the Principal Triangulation 

(Ordnance Sun^ey),” viz.— 

Eq^^atorial . . = 0 : 926,348 ftJ Compression _J- 

Polar . . 20,855,233 ft. j ^ 293*76 

Mean degree , 364,613*33 ft. 

The volume was published in 1S58. 

It appears, then, that somewhere between long. 13® 
and long. 41° east of Greenwich the major equatorial 
axis is about two miles longer at the present day than the 
equatorial axis at right angles to it; and during earlier 
geological epochs, when the crust of the earth was in a 
more plastic condition, these differences may have been 
considerably greater, and the effect on the geological 
structure of the earth intensified. 

The point to which I wish to draw the attention of 
those who have studied the successive variations in the 
level of certain parts of the earth’s surface, relates to the 
effect which this equatorial “bulge” must have produced 
upon various geological phenomena, and particularly if 
the longitude of the bulge varies according to a determin¬ 
able law. 

* Mem. R.A.S, vol. xxLv. i 8 i 5 o. 
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It will he readily seen that its influence will be felt— 

1. On the elevation and depression of the land, espe¬ 
cially near the equator. 

2. On simultaneous elevation and depression on oppo¬ 
sites sides of the earth. 

3. On ocean currents, consequently on climate, &c. 

4. On the thickening and thinning of formations to the 
east and west. 

5. On the flow of rivers, hence on river and lake ter¬ 
races, beaches, &c. 

Observed facts, especially in North America, appear to 
show that the subsidence and subsequent elevation of 
that continent has always taken place very gradually and 
with a progressive motion from west to east and from east 
to west. In other words, these changes of level have 
assumed the form of a vast equatorial undulation pro¬ 
gressing with extreme slowness, at one epoch in an 
easterly, and at another in a westerly, direction. This 
appears to be shown by the very gradual thin¬ 
ning out, or the very gradual thickening, of Ter¬ 
tiary, Cretaceous, and even Palaeozoic formations. In 
Post-tertiary times, where we arc brought nearer to the 
records of past changes, and may compare antipodal 
illustrations, it is apparently manifested by the stupen¬ 
dous escarpments which for 1,000 to 1,700 miles rear 
their wall-like fronts from 200 to 600 ft. above the Onta¬ 
rio, Red River, and Saskatchewan plains ; and it is 
further indicated by the symmetrical river terraces and 
lake beaches which are developed to a very remarkable 
extent throughout the whole of the northern part of 
North America. 

These occur both on the east and west flanks of the 
Rocky Mountains, and are found in the various passes 
through that great range. To enumerate examples would 
be to*select any large river issuing from the Appalachian 
Chain, the Laurentidcs, or the Rocky Mountains, at ele¬ 
vations varying from 400 ft. to 4,000 ft. above the present 
level of the sea. I hope that some of your correspondents 
may supply illustrations of similab geological phenomena 
occurring as near as it may be possible to find records on 
opposite sides of the earth and during the same geological 
period of lime. 

To the supposed motion of the equatorial bulge may 
also be partly attributed the changes in the direction of 
the flow of certain rivers, and the elevation of an axis 
across the North American continent from east to west 
between lat. 35°'and 45° N., by which the drainage of the 
great Canadian Lakes (excepting Ontario) was diverted 
from the Gulf of Mexico into the Gulf of St. Lawrence. 
The ancient river channels through which the great lakes 
sent their waters to the sea are now filled with drift to a 
depth varying from 200 ft. to 600 ft. During the period 
of depression the great lakes were in direct communica¬ 
tion with the sea, and their waters were brackish or salt 
The dredging operations which have been conducted in 
Lake Michigan show the former morine character of the 
fauna of the waters of this lake. 

The origin of beaches and terraces appears to be inti¬ 
mately connected with an easterly or westerly progress of 
elevation simultaneously with a northerly and southerly 
elevation, such as would be produced by the slow move¬ 
ment of an equatorial bulge in an east or west direction. 
In North America, where terraces and beaches exist in 
perfection at altitudes varying, as already stated, from 
4CO ft. to 4,000 ft. above the ocean, the phenomena may 
be studied with some prospect of elucidation. 

I have been credibly informed that data do not at 
present exist which would enable astronomers to state 
definitely that the bulge in the equatorial circumference 
of the earth between longitudes 13° and 41° east of 
Greenwich is stationary, or whether it has an easterly or 
westerly motion, and thus partakes of the character of an 
undulation. Perhaps, on consideration of the causes 
which produce this ellipsoidal form of the equatorial cir- 
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cumfcrence of the earth, we may assume that the longi¬ 
tude of the major axis is constantly changing and pro¬ 
gressing from west to east within certain limits, and then 
returning from east to 'west; in other words, oscillating 
through a determinable space. 

I have ventured to bring this interesting subject under 
the notice of the readers of Nature in the hope that it 
may receive the attention which it appears to merit, and 
that satisfactory illustrations will be forthcoming to show 
that the differences between the equatorial major and 
minor axes of the earth are competent to explain or throw- 
light on many disputed points in geological inquiry, and 
to lead to a rational solution of some difficult problems. On 
the other hand, it does not appear unreasonable to suppose 
that known geological facts may serve to point out a 
line of investigation which may lead to a more correct 
knowledge than we appear to possess at present of the 
figure of the earth, the probable changes which are slowly 
taking place, and the relation which these bear to geolo¬ 
gical inquiry. HeNRY Y. HiND 

Windsor, Nova Scotia | 


REPORT OF PROF. PARSERS HUNTERIAN 
LECTURES ^^ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULH^'^ 

V. 

■\1^HEN the investing bones, mentioned in the last 
^ ^ paper, are removed, the chondro-cranium of the 
axolotl is seen to have a far lower structure than that of 
the salmon. The hinder part of the skull-floor is consti¬ 
tuted by a flat plate of cartilage (Fig. 13, B.O) formed 
from the investing mass, and answering to the basi- 
occipital, but unossified. From this rises up on each 
side a narrow cartilaginous pedicle, which, uniting above 
with its fellow, fonns the occipital ring inclosing the 
foramen magnum. An ossification—the exoccipital—is 
formed on each side of this arch where it bears the occi¬ 
pital condyles ; but, as in all amphibia, the supra-occipital, 
like the basi-occipital region, remains cartilaginous. 

From the front edge of the basilar plate proceed two 
cartilaginous rods, uniting between the nose capsules as 
an expanded inter-nasal plate (I.N) and rising up to form 
the walls of the brain-case, but leaving its floor and roof 
to be covered in by the investing bones—the parietals and 
frontals above and the para-sphenoid below. These rods 
are, clearly, the very slightly altered trabeculm; they bear 
a single pair of ossifications, placed considerably in front 
of the optic foramen, and answering to the lateral elements 
of the os en ceinture^^ or “girdle-bone” of the frog. The 
nasal capsules, situated immediately outside the expanded 
cornua trabeculm (hypo-trabeculars), arenas far apart as 
in the ray. 

The auditory capsules are'largely cartilaginous, but 
contain three bones—the prootic, the epiotic, and a small 
ossicle nearly filling up a membranous space in the 
capsule between the prootic and opisthotic regions ; the 
space is the first appearance of a fenestra ovalis, the bone 
of a stapes, so that in the tailed Amphibians is seen the 
earliest foreshadowing of the delicate apparatus by means 
of which vibrations of the air are communicated to the 
membranous labyrinth. The apparatus is, however, in a 
very rudimentary condition, .there being neither tympanic 
membrane nor external meatus, and the stapes being con¬ 
nected, not with a chain of ear-bones, but with a band of 
fibres, the stapedio-suspensorial ligament (s.s.l), which 
unite it with the hinder part of the suspensorium. 

The upper end of the mandibular arch is not let down 
to a considerable distance from the skull like that of the 
salmon, but forms the whole of the suspensory apparatus 
of the lower jaw, thus taking on the function performed 

* Contiiraed from p. io8. ' 


in the fish by the proximal portion of the hyoid arch. 
The suspensorium is a stout cartilage sloping downwards 
and forwards, rounded below into an articular surface for 
the jaw, and divided above into three processes, the pedicle 
(p) or true apex of the arch, the ascending process (a), 
and the otic process (0). The two former are coalesced with 
the hinder ends of the trabecula, the latter -with the 
auditory capsule; the first division of the fifth nerve passes 
out between the pedicle and the ascending process. A 
granular deposit of calcific matter (Qu) in the lower part of 
the suspensorium is the only representative of the bony 
quadrate of the fish, the meta-pterygoid region remains 
wholly unossified. 

The pterygo-palatine arcade is very rudimentary, being 
represented only by a thin bar of cartilage (Pl.Pt) passing 
forwards from the front edge of the suspensorium, but not 
coming into contact with the ethmoidal region. Two 
bones are, however, developed in connection with this 
cartilage—the small tooth-bearing palatine, and the enor¬ 
mous triangular pterygoid. 

As in the salmon, the lower jaw, stripped of its invest¬ 
ing bones, consists of an articular and MeckePs cartilage ; 
the latter, however, is large and stout, and not reduced 
to a more slender root on the inner side of the dentary. 

The hyoid apparatus (Fig. 12) is a strong bar of car¬ 
tilage connected by ligament with the suspensorium and 
mandible ; it is divided into cerato- and hypo-liyal, but is 
entirely unossified, and never comes into relation with the 
auditory capsule. The branchial arches are four in num¬ 
ber ; the two hinder are split up into a long epi-hranchial, 
a short cerato-branchial, and a small wedge-shaped basi- 
branchial. 

One of the most important points to be noted in the ’ 
development of the skull is (the. formation of the stapes ; 
this was formerly believed to be the apex of the hyoid 
arch, but its true nature—as a separated portion of the 
wail of the ear capsule—has been demonstrated in the 
frog, and confirmed in the newt, axolotl, and other forms. 
In the axolotl of about an inch long a crescentic slit is 
seen in the auditory capsule, formed by the degeneration 
of its cartilage into fibrous tissue ; the ends of this slit 
extend and meet, and thus cut off a circular plug of car¬ 
tilage set in a ring of fibre, producing at once the stapes 
and the fenestra ovalis. 

The investing mass remains long in the condition of 
indifferent tissue, and even after chondrification has set 
in the two halves remain separate until a very late period, 
thus approximating to the state of things found in Meno- 
branchus and Proteus, in which the two parachordais are 
permanently united only by fibre. 

The trabeculce are at first parallel with the post-oral 
arches, and only at a comparatively advanced stage come 
to lie almost at right angles to them, as in the first stage 
of the salmon. The pterygo-palatine process is very late 
in its development, arising as a bud from the mandibular 
arch, and growing forwards towards the trabeculce, with 
which, however, it never actually unites. The minor 
changes which the arches undergo will not be described 
here, as they have been worked out at far greater length in 
the frog. 

VI. Skull of the Frog (Rana temporaria).—As far as 
its general aspect is concerned, the skull of this well- 
known Batrachian rs by no means unlike that of the 
axolotl: it presents, however, many important differences, 
and shows a marked advance towards the sauropsidan and 
mammalian type. 

Among the most important of these characters may be 
mentioned the backward slope of the suspensorium (see 
Fig. 14), the large size of the maxilla audits connection^ 
through the intermediation of a small separate l>o^.{tlie 
quadrato-jugal, QJu), with the quadrate,; the nifioh « 
the palato-pterygoid cartilage with the 
the disappearance in adult life of the 
and, most important of all, the separation ormenpper end 
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of the hyoid arch as a chain of auditory ossicles, for the 
purpose of communicating the vibration of the tympanic 
membrane to the stapes. 

Certain noteworthy peculiarities may be irientioned, whh 
regard to the investing bones, the chief being the fusion 
of the parietal and frontal into a single bone (Fr.Pa), the 
dagger-like foim of the para-sphenoid, and the addition of 
a horizontal bar to the upper end of the squamosal which 



Only a single bone occurs in the auditory capsule—the 
prootic, which extends backwards, so as almost to meet 
the exoccipital; the opisthotic, epiotic, and stapes remain 
entirely cartilaginous. 

The palatine (Fig. 15, PI) is a slender bone not provided 
with teeth ; the pterygoid is 3-ranged, having an anterior 
process coming into relation with the palatine, a posterior 
articulating with the auditory capsule, and a descending bar 
which runs along the inner side of the suspensorial carti¬ 
lage ; the two latter help to inclose the eustachian open¬ 
ing (Eu). The suspensorium does not present that clear 



Fig. 15.— Skull of Frog, tinder view (X 2). tlie investing bones removed from 
the right side. P.N, posterior nares; Ku, aperture of eustachian tube. 


Fig. 13.— Skull of fully adult Axolotl, under view (x 2 cl iam.), the investing 
bones being removed from the right side. I.N, inter-nasal plate; p, 
pedicle, a, ascending process, and o, otic process of the suspensorium. 


seems to answer to one of the bony plates developed in 
ganoids in the temporal region, while the vertical portion is 
clearly the homologue of the pre-opercular. An extremely 
small membrane-hone is also developed in connection 
with the external nasal opening: this is the septo- 
maxillaty (S.Mx), which is interesting from its reappear¬ 
ance in lizards, snakes, and birds. 

In the cartilaginous brain-case the form of the trahe- 
culm is entirely lost by the complete union of those arches 
below, so as to form a solid door of cartilage within the 
para-sphenoid, and by the formation of a roof of like cha¬ 
racter beneath the fronto-parietals : tlie latter is inter¬ 
rupted by a large anterior and a pair of small posterior 
fontanelles. Just behind the inter-nasal plate a stout dice- 
bo2-shaped ossification is developed (G) overlaid above 


Fig. 14.- 
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by the frontals and below by the para-sphenoid ; this is 
the girdle-bone (“ os en ceinture ” of Cuvier), and answers 
to the hinder part of the ethmoid, the fore part of the 
pre- and orbito-sphenoids, and the pre-frontals. In its 
posterior half this bone contains a single cavity, in which 
are lodged the olfactory lobes of the brain, but in its anterior 
moiety a vertical partition (mesethmoid) divides it into 
two chambers, through which the nerves of smell pass to 
the nasal sacs. 


division into pedicle, ascending process, and otic process 
which is observable in the axolotl; the second of these 
is, in fact, represented only by fibrous tissue, while the 
pedicle and the otic process are completely fused with the 
auditory capsule. 

There is no articular bone in the mandible, but an in¬ 
teresting ossification (M.Mck) of MeckeFs cartilage takes 
place at the point of union of the two rami. This is the 
symphysial ossification or ‘^mento-meckelian” bone ; it 
has been'found in the sturgeon and also in early stages 
of the human subject. 

The hyoid arch is divided into two portions, an 
upper, which subserves the function of hearing, and a 
lower, which supports the tongue. The first of these 
(Fig. 16) is a hammer-shaped apparatus, partly cartilagi¬ 
nous, and partly bony, the handle of which articulates with 
the stapes (St), while the head is fitted into the drum- 
membrane (Fig. 14, Ty).* The parts of this ossiculum 
auditus have been named by Prof. Huxley, in their rela¬ 
tion to the stapes, inter-, medio-, extra-, and supra- 
stapedial; taken together they answer to the hyo-mandibu- 
lar and symplectic of a fish. Themedio-stapedial (M.St) 
is ossified ; the other portions of the apparatus are 




Fig, i 5 —Ear-Lones of Frog ( X 4)' iaLer-stapsduil; m.st, medio-' 
stapedial ; e.st, extra-stapedial; s.st, supra-stapedial. 

cartilaginous. The tongue-cartilage is a shield-shaped 
plate consisting of basi-hyal in its anterior and basi- 
Dranchial in its posterior part, and connected with the 
skull by two slender, spring-like rods, the stylo-hyals 
(St.Hy), which are fused with the auditory capsule; these 
answer to the anterior or lesser horns of the hyoid bone 
of man, the greater horns being represented by the ossi¬ 
fied first hypo-branchials or thyro-hyals (H.Br. i) which 
embrace the larynx. 

The annulus tympanicus (A.T), earring of cartilage which supports thd 
drum-membr^e, would seem to answer rather to the external ear of a mam¬ 
mal than to the tympanic bone. 
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FERTILISATION OF PAPILIONACEOUS 
FLOWERS—CORONILLA 

I N Nature, vol. vi. pp. 478 and 498, you inserted a 
paper of mine in which an attempt was made to draw- 
certain general conclusions concerning the fertilisation of 
papilionaceous flowers from the examination of a few 
genera, chiefly English: and in that paper I stated that 
the foreign genus Coronilla presented peculiar difficul¬ 
ties. I have since then been stimulated by Mr. Darwin’s 
kind interest to examine Coronilla more carefully, and 
now send you the results. 

The ultimate result of these generalisations was that in 
all the following particulars, viz. the position and motion 
of the flowers and the peduncle, the cohesion of the petals, 
the cohesion of the stamens (so remarkable a feature in 
this tribe); the structure and character of the filaments, 
of the anthers, and of the pollen, the structure of the 
■style and stigma ; and the place where nectar is secreted ; 
the parts and functions are so organised and correlated 
as to induce and compel insects, generally bees, in visiting 
the flowers for nectar, to carry away with them pollen 
from one flower and bear it to another. 

One, perhaps the most striking, of the generalisations 
in question was as follows :— 

‘‘ The degree to which the cohesion of the stamens is 
carried, so remarkable a feature in this tribe, seems to 
depend on the necessity for access to nectar. In those 



flovers in which the stamens are monadelphous, viz. 
Ulex, Sarathaumus, Genista, Cytisus, Ononis, Lupin, 
there is no symptom of nectar within the staminal tube, 
no space for it, and no access to the interior. In some, 
at any rate, of these, viz. Ulex, Ononis, and Lupin, the 
bees certainly resort to other parts of the flower. On the 
other hand, where the tenth stamen is entirely free or 
where it is separated from the others at the base, so as to 
give an insect access to the interior of the staminal tube, 
there is nectar within this cavity.” 

To this generalisation the two species of Coronilla 
which I had examined, viz. C. 'varla and C, glauca^ seemed 
to form an exception. In them the tenth stamen was 
always separate ; but there was no aperture at the base 
of the staminal tube, no nectar within the staminal tube, 
and no space for it, the base of the staminal tube fitting 
as closely round the pistil as it does in those papilionaceous 
flowers in which the tenth stamen is not separated from 
the rest. 

I have since had an opportunity of examining several 
species of Coronilla, zud. of watching large plants of C.varia 
(Fig. i) and C enter us (Fig. 2) in full flower. In all these 
flowers there is a peculiar structure of the petals. The claw 
of the vexillum is thin, sometimes prolonged and straight 
as in C. emerus; sometimes shorter and curved as in 
■C 'varia. The claws of the other petals cohere so as to 
form a channel, in which the staminal tube lies. But in 
-all cases there is, immediately above the calyx, a large 


open space between the claw of the vexillum and the 
claws of the other petals so as to have free access from 
the outside to the inside or the inside to the outside of the 
flower. 

One hot day last August I watched a bee rifling the 
flowers of C, varia in the regular way. He settled as 
usual on the lower flowers of the crowded umbel first, 
resting on the wings and keel, and went rapidly round and 
up the umbel. The plant was a large one, and he must 
have been there more than half an hour. He did not 
seem to be taking pollen. What could he be doing ? for 
there was no semblance of nectar either inside the base of 
the petals or calyx or inside the staminal tube. On ex¬ 
amining the flower carefully with a glass the outside of 
the calyx, which is thick and fleshy, appeared to be 
covered with shining glands or vessels, sometimes I think 
moist, but always yielding copious liquid on very slight 
pressure. Could this be what the bee was seeking? 
On a subsequent day I again watched a similar bee 
rifling the flowers, and at last distinctly saw his pro¬ 
boscis, which had entered as usual by the front of the 
flower, protruded outwards through the gap between the 
claws of the petals and sweep the outside of the calyx. 
Here then was an answer to my difficulty. The nectar 
for which the bee sought the flower, and in getting which 
he benefited the plant by carrying pollen from flower to 
flower, was not in any of the usual places inside the 
flower, but outside the calyx, while there was a very 
peculiar construction of the petals giving access to it. 
Instead of proving an anomalous exception to the gene¬ 
ralisations Iliave quoted above, it turns out to be another 
curious illustration of the various ways in which the same 



Fig. 2.—Coronilla emerus. 


function of secreting nectar and of attracting the bee to it 
in the manner requisite for fertilising the flower is effected 
by different organs. That the outside of the calyx should 
secrete nectar and that there should be a peculiar window, 
out of which the bee, having entered by the regular door, 
and having in so doing dusted himself with pollen, should 
be able to get at the nectar, is surely a remarkable 
specialisation, and also a remarkable confirmation of the 
result of generalisations I had previously made. 

Since then I have examined some other species or 
varieties of Coronilla, viz. Coronilla emerus, a very pretty 
free flowering garden shrub or creeper, a variety of this 
named Coronilla emeries lutescens, C, moniana, and C, 
minima. 

In Coronilla emerus the claws of the petals are much 
prolonged, so as to make the whole flower much longer 
than in the other species (see Fig. 2). The structure of 
the staminal tube is like that of Pisum, Lathyrus, Robinia, 
in having a large cavity at the base filled with water, 
and large apertures on each side of the base of the tenth 
stamen, by which the bee’s proboscis can reach the nectar. 
The long tube or channel formed by the claws of the 
petals is such as to lead the bee’s proboscis directly to 
these apertures ; and I Iiave this spring distinctly seen a 
humble-bee getting the nectar in this way. The apertup 
between the claws enabled me to see the bee’s proboscis 
going right down to the base of the staminal tube. C)n 
the other hand there is no appearance whatever of ttectar 
or of glands containing nectar outside the calyx. 

In C emerus lutescens the structure is the except 
that there is a curious little excrescence on the inside of 
the claw of the vexillum just above thb tialyx. Does it 
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guide tlic bee’s proboscis to the apertures in the staminal 
tube, which it is to be remembered are on each side of the 
central tenth stamen ? Mr. F. Darwin has suggested a 
function of this kind for a somewhat similar structure on 
the free tenth stamen of Phaseolus. 

C. monfivia is a small plant, very like C.glaitcain struc¬ 
ture. The flower forms compact umbels ; the claws of 
the petals are short, with a wide opening above the calyx ; 
the tenth stamen is free, but the staminal tube is close- 
fitting, and there is no nectar inside the flower. Per 
contra^ there are distinct glands or bubbles of liquid on 
the outside of the calyx, which is much infested by aphis. 

C. minima is similar in structure ; and both these 
species or varieties are similar to C glanca. 

We hare then in this genus a number of species or 
varieties, all of which have their tenth stamen free, but 
which differ widely in other respects. 

1. In C. emerus and C, cmerus Iniescens the nectar is in 
the base of the staminal tube, and is accessible by the 
separation of the tenth stamen in the usual manner. 

2. In C. varia, C, montana^ C, glauca, and C. fninima 
the stamina! tube is barren of nectar, but the nectar is 
secreted outside the calyx, and the access to it is provided 
for by a special gap between the petals. 

In both cases, however, the flower is so constructed 
that the bee in getting the nectar which he wants dusts 
himself with and carries from flower to flower the pollen. 

Some questions remain. The separation of the tenth 
stamen and the gap between the petals and the separate 
stamen both exist in all the species ; where one is of use 
the other is useless. Why do they co-exist ? Did one 
exist before the other ? and is one of them now useless 
and rudimentary ? If so which was the earlier and which 
the later in development ? 

A further observation arises. These Co 7 ‘onillas are 
foreign plants, and in many gardens and greenhouses 
have only been introduced recently. In my own garden 
in Surrey I have introduced C. varia and C, emerus from 
London within these last four years, and. I am not aware 
of any other plants in the neighbourhood. But the bees 
seem quite to understand how to get the nectar from 
both. In C. ejnerus this is not surprising, for there are 
many other common flowers—Robinia, Pisum, Vicia, 
Lathyrus, &c.—similarly constructed. But I know of no 
flower common in England -which is like C. varia in 
having the nectar outside the calyx, -with the peculiar 
access to it through a gap in the petals. And yet the 
Surrey bee found his way to it at once. Does not this 
look as if the bee had sufficient intelligence to adapt his 
doings to a perfectly new and unknown structure ? 

T. H. Farrer 


LENZ^S DOCTRINE OF OCEAN CIRCULATION 

VERY elaborate memoir was presented to the Royal 
Society at its last meeting, by Mr. Prestwich, con¬ 
taining a digest of all the observations made upon deep- 
sea temperatures previously to the LigJiRiing cruise of 
1868, which was the starting-point of all those recent re¬ 
searches that have excited so strong and general an 
interest Of these observations, some of the most impor¬ 
tant were quite unknown to the scientific men of the 
present day, until brought to light by Mr. Prestwick’s 
patient research ; and I would take the earliest oppor¬ 
tunity of particularly calling attention to those of Emil. 
Lenz, an eminent German physicist, formerly settled in 
St. Petersburg,* who accompanied Kotzebue in his second 
Circurnnavigation Voyage in 1823-26. Of this voyage, the 
obtaining of deep-sea temperatures was one of the special 

^ The list of Lena’s papers occupies four columns of the Royal Society's 
Catalogue. A large proportion of them consist‘of original researches, both 
experimental and mathematical, in electrichy and magnetism. And I am 
assured by Sir Charles Wheatstone that these are of the highest merit, and 
wcm; greatly esteemed by Gauss amd Jacobi, the two great masters in this 
department of investigatian. 


objects ; and, with a view to accuracy of observation, 
experiments were previously instituted by Parrot upon the 
influence of pressure on self-registering thermometers, of 
the same kind as those made by Mr. Casella under the 
late Prof. W. A. Miller and myself in 1869. And the 
St. Petersburg professors satisfied themselves by their 
experiments (as we did by ours nearly fifty years later), 
that any observations taken by sending down ordinary 
thermometers to great depths must be seriously vitiated 
by the pressui'e of the superincumbent water. 

Instead of attempting, however, to improve his thermo¬ 
meters by the protecting outer bulb * which made our 
instruments thoroughly trustworthy, Lenz dpised a method 
of obtaining deep-sea temperatures, which must have 
been very difficult to work, and which required a good 
deal of mathematical computation to bring out its results ; 
yet this in his able hands gave temperatures which prove 
to be in close accordance with the thermomctric observa¬ 
tions of the Challenger. Pic also made throughout the 
voyage a careful series of observations on the temperature 
of the ocean at the surface and at moderate depths below it, 
which proved to be of the greatest value in the establish¬ 
ment of his general doctrine. And he further made an 
important series of observations on the salinity of ocean- 
water as indicated by its specific gravity. The increase 
of the density of sea-water with the reduction of its tem¬ 
perature down to the freezing-point, was known to Lenz 
through the experiments of Dr. Marcet in this country, 
and of Erman in St. Petersburg; and he was conse¬ 
quently free from the influence of the dominant idea ” 
that the deep water of the ocean, like that of the Swiss 
lakes, would have the uniform temperature (39^-® F.) of 
fi’csh water at its greatest density; which obviously in¬ 
fluenced the conclusions subsequently drawn from their 
own observations by D’Urville and Sir James Ross, and 
led to the general adoption of those conclusions. 

The whole series of these observations, with the mathe¬ 
matical computations required for the determination of 
the real bottom-temperatures, are contained in a most 
elaborate memoir, entitled “ Physikalische Beobach- 
tungen, angestellt auf einer Reise um die Welt, untcr 
dem Commando des Capitains von Kotzebue, in dcil 
Jahren 1823-26,” presented to the St. Petersburg Academy 
ini82'9,and published in vol. i. of its ^‘Transactions” (1831). 
No one can examine this memoir without being impressed 
with the remarkable ability it displays ; a peculiarly com¬ 
petent judge, Prof. Debus, whose attention I have directed 
to it, assures me that it is a model of admirable physico- 
mathematical investigation. 

It was not until 1845, however, that Lenz gave forth the 
general conclusions to which he was led by his own ob¬ 
servations and those of others (so far as known to him) 
in his admirable “ Bemerkungen liber die Temperatur des 
Weltmeeres in verschiedenen Tiefen,” published in the 
“Bulletin” of the St. Petersburg Academy for 1847. He 
there shows that his own conclusions as to the low tem¬ 
peratures obtained at great depths are not invalidated by 
the observations of others, indicative of higher tempera¬ 
tures taken with ordinary thermometers; but may still be 
taken as indicating the presence of glacial water on the 
bottom of each of the great oceans, even under the 
equator. And from a discussion of the numerous tempe¬ 
rature-observations taken at the surface and at small 
depths beneath it, Lenz deduces the important conclusion 
i/ial there is at and tinder the equator a belt of water 
cooler than the water to the north and south of it. Of 
this striking phenomenon, he says, the explanation flows 
directly from the form of the isothermal curve which re¬ 
presents it j and this explanation I shall presently repro¬ 
duce in his own terms, which will be found singularly 
accordant with those used by myself in the notice I 

* It is right to resall the fact that this ‘' protection ” was first devised 
by Admiral Fitzroy, and was practically worked out by Messrs. Negretti 
and Zambra, as far back as 1857. 
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gave of the Challenger observations in the AiJicnanim of 
May 16. 

As I have never claimed any originality in regard to. 
the doctrine of oceanic circulation, which I have advo¬ 
cated solely as an important scientific truth, it has 
afforded me nothing but the most unalloyed satisfaction 
to find that the doctrine which appeared to me, as to Sir 
John Herschel (when I brought the case fully before 
him), the “ common sense of the matter,” was put forward 
nearly thirty years ago by one of the most eminent phy¬ 
sicists of his day, as a necessary deduction from the facts 
of observation. That Lenz^s Doctrine of Oceanic Circu¬ 
lation (for so it should now be termed) did not then obtain 
the general acceptance which I now confidently anticipate 
for it, seems principally due to the little attention formerly 
paid to Ocean Physics ; it being only in recent years that 
the relation of deep-sea temperatures to the distribution 
of animal life on the ocean bottom, and the consequent 
importance of this knowledge in geological research, has j 
made the inquiry one of general interest. This is the point 
of view in which the study of the subject has been 
pursued by Mr. Prestwich, whose exhaustive memoir will 
constitute a most valuable preface to the full discussion of 
the Challenger observations, when these shall have been 
brought to a conclusion two or three years hence. 

“ The mass of water in the tropics,” says Lenz, ‘Svarmed 
down to a certain depth by the sun’s heat, cannot main¬ 
tain its equilibrium with the colder water of the middle 
and higher latitudes ; a flow of the warmer water from 
the equator to the poles must necessarily take place on 
the surface, and this surface-flow must be supplied at the 
equator by a flow of colder water from high latitudes, 
which would at first flow in an almost horizontal 
direction, but which under the equator must rise from 
below to the surface. In this manner, in the northern 
hemisphere, a great vertical circulation takes place in the 
ocean, which has its direction above from the equator to 
the pole, and below from the pole to the equator. Since 
these flows, moving in opposite directions, are distin¬ 
guished by their different temperatures, we observe in the 
submarine isotherm an indication of the lower portion of 
this flow. A corresponding flow, but moving in the op¬ 
posite direction, takes place in the southern hemisphere ; 
so that m a zone surrounding the equator^ where the two 
flows meet, the water flo%vs almost in the dh'cetion from 
below up to the surfaced 

Lenz further adduced the low salinity of the surface- 
water of the equatorial belt, compared with the high 
salinity of tropical water, as an additional indication of 
the continual ascent of polar water from the bottom. And 
after remarking that water moving in the north and south 
direction must have its course influenced by the rotation 
of the earth, he continues, It is a point which has been 
determined by Humboldt, John Davy, and others, that 
the water of the ocean is colder at the surface over shal¬ 
lows, than at some distance beneath over very great 
depths. This phenomenon, the explanation ^ of which 
hitherto has not been found to be satisfactory, is a simple 
consequence of the movement of deep cold water from 
the pole to the equator. For if this runs against any ob¬ 
struction, such as a shallow would present, it wdll rise 
along it, as upon an inclined plane, and approach nearer 
the surface, which in this manner will be cooled down.” 
Thus Lenz explicitly propounded the principle on which I 
have explained the cold band ” between the Gulf Stream 
and the United States sea-board, the similar cold band 
on the east coast of Japan, and the cold stratum on the 
east side of the Dogger Bank. And I venture to believe, 
therefore, that here, too, the “common sense of the 
matter ” has led me to a right conclusion. 

I learn also, from Mr. Prestwich’s memoir, that Arago, 
in 1838, in his instructions for a scientific expedition to 
Africa, not only distinctly recognised the existence of an 
underflow of glacial water from the poles towards the 
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equator as the cause of the reduction of oceanic tempera¬ 
ture with depth,and explicitly repudiated the doctrine of tlie 
uniform deep-sea temperature of 2 , 9 ]p ; but also remarked 
upon the comparatively high temp"'erature of the deener 
stratum of the Mediterranean (first ascertained by 
D’Urville) as indicating that the polar flow does not find 
its way into that basin through the Strait of Gibraltar ; 
thus anticipating the argument which I have based 
on my own investigations into the comparative thermal 
conditions of the Atlantic and the Mediterranean, as to 
the existence of a polar underflow in the former. 

WiLLT/VM B. Carpenter 


NOTES 

We gi-eatly regret to announce that Prof. Angstrom died on 
the 21st ult. 

Mr. Joseph Prestwich, F.R.S., F.G.S., lias been ni> 
pointed to the office of Profevssor of Geology in the University 
of Oxford, as successor to the late Prof. Phillips. 

The Chair of PInman Physiology in University College, 
London, in future to be called the Jodrell Professorshi]), after 
the name of its endower, has been filled by the appointment of 
Dr. J. Burdon Sanderson, F.R.S., who is now Professor of 
Physiology, including Practical Physiology and Hislology. We 
have reason to believe that hlr. E. A. Schafer will be appointed 
Assistant Professor under Dr. Sanderson. 

M. A. ,DE Candolle has been elected a Foreign Associate 
of the French Academy in the place of the late Prof Agassiz. 

The death, at the early age of 28, is announced of Mr, Charles 
Tyrwhitt Drake, one of the officers in cliarge of the survey of 
Palestine. He succumbed to a second attack of malarious 
fever. 

Entomologist.s generally, and Coleopterists in particular, 
have experienced a great loss in the death of Mr. George Robert 
Crotch, M.A., of St. John’s College, Cambridge, hlr. Crotch 
graduated in 1S63, obtaining honours in the Natural Science 
Tripos. Until 1872 he was one of the Under Librarians 
at the University Library, wdien, besides his excellent work 
in that Institution, lie devoted his spare time to his favour¬ 
ite subject. Mr. Crotch sailed for Amrrica in 1S72, en 7 -ente 
for Australia, for the purpose of studying the entomology of 
parts which he considered incompletely known, and on several 
occasions he has transmitted collections to England. He had 
added considerably to our knowledge of the entomology of 
California, Vancouver’s Island, Oregon, and otiier districts ; 
and on two occasions the Senate of Cambridge, recognising tire 
importance of his work, voted him a sum of money from the 
University chest to aid him in sending collections to the Uni¬ 
versity Museum. 

Two scientific expeditions are to set out from Archangel next 
summer—one into Russian Lapland, for the purpose of exploring 
the traces of ancient glaciers ; the other, to the shores of the 
White Sea, has for its object zoological investigations. Dr. 
Yarjinsky, La Rereue Scieniifique states, who explored the district 
two years ago, discovered in the AVhite Sea and the glaci.al ocean 
fishes and crustaceans till then quite unknown. 

Mr. James Lick, of San Francisco, California, having in 
the course of his life accumulated a large fortune, has recently 
concluded a deed by which he conveys all his property to seven 
persons upon trust to be applied to various worthy objecirSr. 
Among these,. 700,000 dols. are to be applied to , epnsirtEC- 
tion of a more powerful telescope than any yet madei, to 'h® ■ 
erected at an observatory in California, and 3qb|,o©cii 4 ols. , 
found, in Califoraia, a school of the znec%uW 
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The last but one of the Government expeditions for observing : 
the transit of Venus sailed from Plymouth for Christchurch, 
New Zealand, in the clipper ship Merope, on Saturday. The 
party consists of Major H. S. Palmer, R.E., chief astronomer 
in charge; Lieut. L. Darwin, R.E., assistant-astronomer and 
photographer; Lieut. H. Crawford, R.N., assistant-astronomer, 
and three non-commissioned officers of the Royal Engineers 
trained in the use of the photoheliograph. 

A Correspondent writes that he has tried, with almost 
complete success, Prof. Helmholtz’s remedy for Hay Fever, 
referred to in the paper (Nature, vol. x. p. 26) sent us 
by Pi'of. Tyndall. Our correspondent gives the details of his 
treatment in a letter to the Manchester Examiner of the 30th 
ult., which also contains a letter from another sufferer who has 
tried Helmholtz’s remedy with success. Our correspondent also 
asks,—“Could any of your readers give any information as to 
Weber’s nose douche ?—a more effective method of administer¬ 
ing the remedy than by means of the pipette is desirable,” 

Mr. Saville Kent, Curator of the Manchester Aquarium, 
seems resolved to do his best to make that institution subserve 
the purposes of scientific instruction. Last Friday he gave the 
first of a series of lectures on subjects connected with aquaria 
to a fairly numerous audience ; it is intended, we believe to con¬ 
tinue the lectures on Friday afternoons during the summer. 

Dr. John Kirk has received a letter from Lieut. Cameron 
dated Ujiji, Feb. 25, reporting his safe arrival at that place ; 
he was just about to start for Unyanyembe. He heard from 
the people of Ujiji that the Lualaba from Nyangwd goes into 
the Mwootawzige or Bahari Unyoro, “so that,” he says, “it 
must be the Nile after all.” 

Mr. Forsyth, the leader of the Yarkund Mission, arrived at 
Leli on the 17th. ult. He is expected in Calcutta about 
the 15th inst. Dr. Stoliezka is reported to have died on the 
ipth ult, at Shyok, above the Saser Pass. 

The prospectus is issued of a series of Positivist publications, La 
BihUoiheqne PosiiivisiepQ be written by M. Andr^ Poey, having,for j 
its object the popularisation of the positive philosophy. The pro¬ 
spectus is mainly an eloquent eulogy of the Positivist doctrines, and 
an attempt to show that since Comte began to write they have gra^ 
dually penetrated everywhere. The Bibliothique Pasithisfc will 
consist of 30 monographs, to be published at intervals, in which 
the principles of Positivism will be expounded in relation to every 
sphere of human thought and action. The first part is entitled 
“ La Bibliographie Positiviste,” and will contain a list of 750 
publications in favour of or opposed to Positivism, all of wdiich 
haVe been published since Comte began to write. iThe publisher 
is Ernest Leroux of Paris. 

The Turners’ Company, unlike most of the antiquated City 
guilds, seems to be alive to the fact that there are other 
kinds of merit worthy of honour besides the distinguished one 
of being a prince of the blood, a foreign potentate, a conquering 
hero, or one of her Majesty’s ministers. It requires distinction 
of a very blazing kind indeed to attract the attention of most of 
our obtuse City Companies. The above Company is, however, 
a creditable exception in this respect to most of the others. 
Shortly before his death it conferred its freedom upon 
the late Prof. Phillips, and last week it did itself the honour 
of marking in a similar way its appreciation of the work which 
has been done by Sir Charles Lyell, Bart, F.R. S. The Turners’' 
Company is evidently awake to the fact that after all the Useful 
Arts, hianufacture, and Commerce may derive some benefit from 
the results of non-utilitarian scientific research. The arts repre¬ 
sented by the Turners’ Company use, as part of their material,- 
various sorts of stones,, and Mr. Jones, the Master, showed in his 
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really eloquentand well-informed address last week, that these arts 
have been greatly indebted to Sir Charles LycU for having clone 
much in their behalf by spreading a knowledge of the materials 
with which they work. Sir Charles, in his reply, spoke of the 
storm of opposition raised against many of the geological 
doctrines propounded in his first work, half a century ago, as 
compared with their almost universal acceptance at the present 
day. 

We have received a copy of a very able address delivered by 
Dr. Julius Ilaast, F.R.S., before the Philosophical Institute of 
Canterbury, New Zealand, in which he comments on several 
points connected with the geology of that country, maintaining 
his own theory as to the glacial origin of the Canterbury Plains 
in opposition to that of their marine formation, as supported by 
Capt. Hutton. In speaking of the extinct Strutliious birds 
whose remains are so abundant, he is disposed to divide them, 
contrary to Prof. Owen, into two main families : the Dinorni- 
thidm with a long metatarsus, no hallux, and a bony scapulo- 
coracoid bone; and the Palapterygidce with a short metatarsus, 
with a fully*developed hallux, and no ossified scapulo-coracoid 
bone; the last-named character being one of particular interest, 
and supported by several arguments, the strongest of which 
depends on the absence of any coracoid articular grooves on the 
anterior margin of the sternum. 

A RATHER strong shock of earthquake was felt at Constanti¬ 
nople on Friday, lasting two seconds. No accident is reported. 

The French Government has recently voted the sum necessary 
for the formation of a great inland sea in Algeria, 190 miles long 
by 36 broad, to the south of Biskra. A chain of chotts {Choit 
implying the bed of a lagoon) considerably below the level ot 
the Mediterranean, is to be utilised for the purpose. A full 
account of the project is given in. the first June number of the 
Peviie cits Denx Mondes, 

The meeting which was-' to have been, held this month in 
London in connection with the Edinburgh University Buildings 
Extension Fund, has been postponed until November next. 

Mr. Sanderson, from Lancing College, lias been elected to 
a Natural Science Scholarship in Worcester College, Oxford/ 
Messrs. Pliigh Brocas-Price, from University College, London, 
and Mr. Henry H. Robinson, from Magdalen College School, 
have been elected to Natural Science Demysbips in Magdalen 
College. 

Mr. W. J. Noble, of Epsom College, has been elected to a 
Natural Science Scholarship in Keble College, Oxford. 

A, MEANS of preventing the spread of the vine-pest, the 
PhyUoxe 7 'a vasiatrix^ is said to have been found, in the spreading 
of a layer of fine sand on the ground round the stems of the 
plants. The sand is said to be too loose for this insect to pass 
through, and the consequence is that it is intercepted in its passage 
from one plant to another. We are sorry to hear a report that 
this plague has found its way into Australia. The vine-growing 
districts of our Australian colonies are becoming so important 
that we trust this report may be unfounded. At all event steps 
should be taken to prevent its introduction into any of our 
colonies : such a measure will be easier than its destruction, 
should it ever gain a footing in them. 

In view of the scarcity and high price of oysters in this country 
it is alarming to hear that the celebrated beds of Arcachon, 
Concarneau, and other places in the -west of France, are thought 
^ to be less productive than formerly. The want of accurate kno w- 
i ledge concerning this bivalve is probably at the root of this 
I scarcity, and it may also be possible that the changes which are 
I constantly taking place in the position and even in the nature of 
I the sea-coast, may have a serious effect on the productiveness of 
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the oyster beds all over the world. It is a well-known fact that 
oysters will not grow in certain localities where the conditions 
are apparently exactly similar to other localities where they will 
thrive; and the gradual change wrought by the sea in certain 
parts of the coast may accountj quite as much as overfishing, 
for the gradual extinction of oysters. All beds are, however, 
fished much more extensively now than they were a few years ago, 
and whenever one is discovered, it is quickly worked put, with¬ 
out any consideration being given to the question of its 
extent, and whether it is a newly^ established bed or not. America 
now largely supplies us with oysters either in a fresh state or 
preserved in tins, and it' is calculated that in Maryland State 
alone, 5,282 persons are employed in dredging, and 10,947,803 
bushels of oysters were taken in iS70-71 ; while the waters of 
Virginia are said to be equally productive. In the great oyster 
markets of Baltimore, where immense quantities of oysters are 
tinned, over 10,000 hands are employed in this branch of the trade. 

A VALUAULE contribution to zoology is furnished by a paper 
published by Mr. Dali, on.the birds of the Aleutian Islands, 
especially of that portion of the region to the west of Oonalaska, 
embracing the result of observations made during 1S73 on 
board the U.S. Coast Survey vessel, the Yukon. As might 
have been expected, the great majority of the species are water- 
birds, particularly alcadt.?^ upon the natural history of v/hich hlr. 
Dali throws much light, having been the first to collect eggs 
of several of the species, and observe their habits during the 
breeding season. The land-birds on this island are very few in 
number, consisting of two kinds of hawks, one owl, a swallow, 
and a wren, five finches, the raven, and ptarmigan. The total 
number of species enumerated is forty-five. 

We have received the prospectus of a w'ork entitled “ The 
Dominion of Canada ; comprehending a General Description of 
the Confederated Provinces of British North America, and the 
North-west Territories,” by Henry Youle Hind, IM.A. (Mon¬ 
treal : John Lovell.) The following are the leading subjects :— 
I. Physical Geography of the Dominion. IT. Climate and 
Climatic Effects. III. Geological Features. IV. Travel and 
Transportation. V. Agricultural, Forest and Mining Industries. 
VI. Conrmerce, Manufactures, and Fisheries. VIT. The Inha¬ 
bitants. VIII. Government. IX. Social Status. X. hliscel- 
lanea. The illustrations will consist of up wards of 250 engravings 
on steel, chromoxylographs, w’oodcuts, &c. 

At present the principal source of income to the United States 
from its acquisition of Alaska, and that which pays the larger 
part of the interest on the original investment of 7,000,000 dols. 
in its purchase, is derived from the fur-seal islands of St. Paul 
and St, George, which constitute the Pribylov group, in the 
Behring Sea. It is from these islands that the gi-eater number 
of the skins of the fur seal as known in commerce are derived, 
the animals resorting to them in immense numbers every spring 
for the purpose of .bringing forth their young. In 1870, an 
Act was passed by Congress limiting the number to be killed at 
100,000. The Alaska Commercial Company secured the lease 
of the fishery, and has carried out the contract in apparent good 
faith. The condition of the islanders has been considerably im¬ 
proved. Congress has authorised the appointment of a com¬ 
mission to investigate the natural history and geographical dislri- 
bution of the fur seal 

From the Monikly JYoikes ot the Royal Society of Tasmania 
for June, July, and August, 1873? learn that the Society 
has been making an inquiry in reference to the stone imple¬ 
ments of the Tasmanian aborigines, especially as to whether the 
natives made use of these implements fastened to handles, after 
the manner of axes or tomahawks. All inquiries on the subject 
tend to prove that no true tomahawks were known to or fabri¬ 


cated by the natives ; they merely used sharp-edged stones as 
knives. These were made sharp, not by grinding or polishing, 
but by striking off flakes wdth another stone till the required 
edge was obtained. As a very general, if not invariable, rule, 
one surface only was chipped in the process of sharpening. They 
W’sre made from two different kinds of stone—the one apparently 
an indurated clay rock, the other containing a large proportion 
®f sUex. 

A WRITER in the Times complaining of the want of labels in 
the Bird Gallery of the British Museum, states that “ A young 
and active Naturalist kas been appointed specially to look after 
this part of the collections.” It is hoped that he will see that 
all the specimens are furnished with labels. 

Some experiments of particular interest physiologically have 
been undertaken by Dr. Worm Muller, and are described by 
him in I/udwig^s Ai-heiten (vol. viii. p. 159), an abstract of which 
paper will be found in the London Medical Record for last week. 
The author finds that the transfusion into the circulatory system 
of an amount of blood three times as much as that normally con¬ 
tained in the system does not cause any rise in the arterial blood 
pressure, though the pulse-rate is reduced. The reduction of the 
quantity of blood after transfusion, however, causes a rapid fall 
in the blood-pressure, even when only half that added has been 
removed. We think that the former of these results is not diffi¬ 
cult to explain, for the heart, being an engine with only a limited 
capacity for work, it can only maintain a certain determinable 
blood-pressure, depending on the bulk of its muscular parietes. 
The introduction of an excess of blood to be circulated can 
therefore act only in filling the system at the expense of the 
velocity of the current, with a diminution in the rapidity of the 
cardiac action. 

It may be of some interest with reference to the demand of 
ladies to be admitted to the ordinary degrees of the University of 
London, to note that at the recent distribution of prizes at Uni¬ 
versity College the first and second places in the mixed class of 
Jurisprudence were both occupied by ladies, Miss E. Orme, who 
two years ago took the prize in the class of Political Economy, 
coming out first, while in the mixed class of Political Economy 
a lady this year took the fourth certificate.*' 

Dr. W. G. Farrow has published in dAs. American Journal 
of Scie 7 ice aiid of some investigations carried on 

in the botanical laboratory of the University of Strasburg, illus¬ 
trating a remarkable asexual development from the prothallus of 
Liens serulaia. In the centre of the cushion or thickest part of 
the prothallus were a number of scalariform ducts, the prothallus 
bearing a number of antlieridia, but no archegonia. From these 
ducts a leaf is developed directly, after which a root is also deve¬ 
loped, and last of all a stem-bud. A comparison was drawn 
between this growth, which was observed in this species only, 
and the buds produced in the ordinary way from the protonema 
of a moss. Normally the prothallus of a fern is entirely des¬ 
titute of vascular tissue of any kind. 

Dr. McKendrick (Rril. Afed. yonrn., June 2 "/f 1874) has made 
a contribution to the subject of the physiological antagonism of 
medicines which has been so elaborately illustrated by the 
works of Fraser and Crum Brown. He finds that while Bromal 
causes an excessively copious secretion of saliva, Atropine quickly 
arrests it, in rabbits. Possible practical applications of this dis¬ 
covery in the treatment of various kinds of ptyalism in man are 
at once thought of, and already cases of so-called success »the 
salivation of pregnancy are recorded. 

In the Bulletin of the Buffalo Soa Nat 
will be found a paper by Prof. Hartt on th^ 

Lower Amazons, He determines, on palseontol^^rf 
that the great plain of of Ereri is of Devtmiaa 
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Among recent additions to the Manclicstci* Aquanum are the 
following:—r Smooth Hound or Skate-Toothed Slmrk {Miistdus 
vnlgans) ; 2 Topers or White Hound [Gaicits cants); 2 Picked 
Dog-fish [Acanthias vulgaris); 4 Lesser Spotted Dog-fish 
[Syllmm Canicula); 4 Greenland Bullheads [CoitusgnTulandicus); 
3 Gemmeous Dragonets [Callionymiis lyra) ; $ Cat or Wolf-fish 
[Anarhicus lupus); 2 Tadpole Fish [Raniceps trifurcus); 
Zoophytes —Actinoloha dzani/ttts, Sagartia bellis, S. nivea, S. 
viduatUy S, ininiatey Tealia crassicornis. 

The additions to the Zoological Society’s Gardens during the 
past week include a Black-backed Jackal [Canis mesomclas) from 
South Africa, presented by Captain Webster; two Rhesus 
Monkeys {Macacus erytkeerus) ixom India, presented by Mr. W. 
Dunn ; a Chinese Turtle Dove [Tiirtur chi!iensis)y from India, 
presented by Major F. Gildea ; a Canadian [Castor cana¬ 

densis) and a Virginian Deer [Cervus virgitiiant/s), born in the 
Gardens ; a Banner Falcon [Falco lanarius), from east Europe, 
purchased. 


SCIENTIFIC SERIALS 

Transactions of the Norfolk and Norvaich Naturalists' Society, 
1873-74 (Norwich : Fletcher & Son).—This Society is now in 
the fifth year of its existence, and is in a satisfactory condition as 
to members. The chief features of the present number of its 
Transactions ” are Parts IV. and V. of the “ Fauna and Flora 
of Norfolk,” which the Society has undertaken to publish. 
Part IV., by Dr. John Lowe, embraces a list of the fishes known 
to occur in the Norfolk waters; and Part V. (forming a separate 
supplement), the Norfolk Lepidoptera, by Mr. C. G. Barrett. 
Both lists appear to have been done with great care and 
caution, and we should think that Dr. Lowe and Mr, Barrett 
have left very little to be added. The catalogues reflect the 
greatest credit both upon the compilers and on the Society, a 
few of the wealthier members of which have contributed the 
greater part of the expense of printing the present supplement. 
The next instalment of this important work of the Norfolk 
Society wUl contain the flowering plants, by Mr. H. D. Geldart. 
The president’s address gives a rlsumi of the year’s work of the 
vSociety, and discusses the question of Biogenesis.—Mr. F. D. 
Wheeler contributes a paper On breeding Lepidoptera in con¬ 
finement, giving the results of the author’s own experience ; and 
Mr. F. Kitton one On Empusca and other micro-fungi.—In a 
short paper by Mr. J. B. Bridgman On the nidification of the 
Prosopis, the author concludes that this bee forms its “nest in 
any suitable situation, whether in soft earth or wood, not even 
despising ready-formed holes, and that it collects and carries 
home pollen in its mouth, after working it up in a pellet.”—Mr. 
John Quinton contributes notes On the meteorological observa¬ 
tions recorded at Norwich during the years 1S70 73.—A variety 
of interesting miscellaneous natural history notes conclude the 
number. Altogether this Society must be congratulated on its 
year’s work; its first object is “the practical study of natural 
science,” which it seems to be carrying out with considerable 
faithfulness. 

Proceedings of the Bath Natural History and Antiquarian Field 
Cluby vol. iii. No. i. 1874. This Soemty, to judge from this 
number of its “Proceedings,” seems to devote itself mainly to 
antiquarian research, “ Natural History,” though it comes first 
in its title, seeming to find but small favour among the members. 
This defect the secretary animadverts strongly upon in his “Sum¬ 
mary of Proceedings,” stating, moreover, that the club was 
originaliy started for the purpose of botanical research. We do 
not undervalue antiquarian research, but we think it a pity that 
a club containing so many intelligent and well-educated members 
should Iritter away almost its entire time and strength in a depart¬ 
ment that could be very satisfactorily worked by a small pro¬ 
portion of its members, to the almost entire neglect of the rich 
field presented by the district around Bath for Natural History 
investigation. We hope that the next number of its Proceedings 
will show that the suggestions of the secretary have been adopted. 
The only two natural history papers in this number are by Mr.* 
C. E. Broome, F.L.S., On some of the fungi found in the Bath 
district, the present paper including Order 10, Myxogasters, and 
a ^ort note by the Rev. Leonard Blomefield, F.L.S., On the 
ocenrremee of the Land Planaria [Pla^mria tmesiris) in the 


neighbourhood of Bath. Dr. Bird was the first to discover this 
animal (supposed to be the only species of Laud Planaria in 
western Europe) in the Bath district, and Mr. Blomefield is 
inclined to believe it to be carnivorous, making a prey of the 
smaller land molluscs. The secretary gives an extremely inte¬ 
resting summary of the meetings and excursions of the Society 
during 1873-74. 

ZeitscJnift der 0 esterreichiscJien Gcscllschaft fiir Ileteorologicy 
June I. —The observations of M. Marie Davy on the diminution 
of certain river waters in France are here closed with a discussion 
on the influence of different kinds of vegetation growing in their 
basins. It is shown that waste open land evaporates the least 
amount of rain-water, and forests less than corn or other farm 
produce. The increase of high farming and artificial meadow- 
land, absorbing and evaporating much moisture, must diminish 
the size of streams by robbing them of part of their supply, and 
to keep up the summer flow of a river it might be thought desir¬ 
able to plant its upper basin with forests. Comparison ol different 
rivers shows, however, that no valuable addition would thus be 
gained. Whatever be the origin of the river, geological condi¬ 
tions are alone effective. Therefore, although as a measure of 
national economy, for fixing soil on slopes, mitigating floods and 
changes of level, and providing cheap fuel, the maintenance of 
forests would be beneficial, we must look forward to a time when 
the art of storing some of the excess of winter rainfall to supply 
the needs of summer will be adopted in agriculture.—Among the 
“Kleinere Mittheilun^en,” Prof. Prestel deduces from twenty 
years’ measurement of ozone a result similar to that of Herr 
Karlinski at Krakau, showing a minimum in November or 
December and a maximum in the spring.—The work of Herr 
Edlund on the mean temperature of Sweden, and a delicate form 
of Goldschmidt’s aneroid, are here noticed. 

Schriften der Naturforsclienden Gesellschaft in Danzig, 1873.— 
The history of the population in the eastern provinces of 
Prussia is ^ still involved in much obscurity, while that of 
the remaining provinces is pretty accurately known. In one 
of the papers in this volume Dr. Marshall considers the 
evidence • obtainable from early writers—Pliny, Tacitus, &c. 
—from names of persons and places, and more especially 
from the archmological collections, of which there are two, 
imperfectly arranged, in ^ Kdnigsberg. From a study of 
grave-relics, Dr. Marshall is led to the conclusion that, at one 
time, in these eastern provinces two distinct races lived together. 
Several races having come from the east and settled in the coast- 
lands of the Baltic, more than 1,000 years r>.c., this land was, 
later, overrun by Goths from central Russia, many of whom 
pressed on to Scandinavia and the Danish Islands, and to 
western and southern Europe ; but a number remained on the 
amber coast, especially in the Weichsel region, and became /used 
with the Aestian or Wend race, already there; they were to¬ 
gether known as Pruzzen .—-Among the papers is another giving 
an account of a chemical analysis (made by direction of Dr. 
FriedericB of certain empty grave-urns of the ancient Prussians, 
the significance of which has not been clearly ascertained. Dr. 

Iriecterici thinks they were in themselves sacred vessels; they 
are made not Jrom clay, but from ashes, firmed probably witli 
blood of animals killed in sacrifice. In heating, the blood and 
the carbon particles at the surface had been turned to ashes, pre¬ 
senting a reddish-yellow appearance, while the internal substance 
was merely carbonised, and darker in colour.—Dr. Lissauer 
gives an account (with excellent photographs) of some more of 
those^ curious face-urns that have been lound in large numbers in 
certain parts of Pomerania ; and M. Kasioki describes a number 
of antiquities of various kinds discovered in Pomerania during 
1872.—Dr. Lebert, who has been experimenting on the fluor¬ 
escence of some specimens of Sicilian amber, finds the pheno¬ 
menon ill these much more marked and frequent than in Prussian 
amber; in the case of the latter he has observed, vrith strong 
sunlight, not only the existence, hut the manifold character of 
the cone of light.—A valuable paper on new and extended em¬ 
ployment of the level for astronomical and geodetic measure¬ 
ments is contributed by M. Kayser, and M. Menge continues a 
list and description of Prussian spiders. 
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It lias been noticed by several philosophers, and particularly 
by Mr. Crookes, that, under certain circumstances, hot bodies 
appear to repel and cold ones to attract other bodies. It is my 
object in this paper to point out and to describe experiments to 
prove that these effects are the results of evaporation and con¬ 
densation ; and that they are valuable as evidence of the truth 
of the kinetic theory of gas, viz. that gas consists of separate 
molecules moving at great velocities. 

The experiments of which the explanation will be given were 
as follows :— 

A light stem of glass, with pith-balls on its ends, was suspended 
by a silk thread in a glass flask, so that the balls w^ere nearly at 
the same level. Some water was then put in the flask and boiled 
until all the air was driven out of the flask, which was then 
corked and allowed to cool. When cold there was a partial 
vacuum in it, the gauge showing from J to f of an inch 
pressure. 

It was now found that when the flame of a lamp was 
brought near to the flask the pith-ball which was nearest the 
flame was driven away ; and that with a piece of ice the pith 
was attracted. 

This experiment was repeated under a variety of circumstances, 
in different flasks and with different balances, the stem being 
sometimes of glass and sometimes of platinum; the results, how¬ 
ever, were the same in all cases, except such variations as I am 
about to describe. 

The pith-balls were more sensitive to the heat and cold wdien 
the flask was cold and the tension within it low, but the effect 
was perceptible until the gauge showed about an inch, and even 
after that the ice would attract the ball. 

The reason why the repulsion from heat was not apparent at 
greater tensions was clearly due to the convection currents 
which the heat generated within the flask. When there was 
enough vapour, these currents carried the pith with them ; they 
were, in fact, then sufficient to overcome the forces which other¬ 
wise moved the pith. This was shown by the fact that when 
the bar was not quite level, so that one ball was higher than the 
other, the currents affected them in different degrees ; also that 
a different effect could be produced by raising or lowering the 
position of the flame. 

The condition of the pith also perceptibly affected the sensh 
tiveness of the balls. When a piece of ice was placed against 
the side of the glass, the nearest of the pith-balls would be drawn 
towards the ice, and w’onld eventually stop opposite to it. If 
allowed to I'emain in this condition for some itime, the vapour 
would condense on the ball near the ice, while the other ball 
would become dry (this would be seen to be the case, and was 
also shown by the tipping of the balance, that ball against the 
ice gradually getting lower). It was then found when the ice 
was removed that the dry ball was insensible to the heat, or 
nearly so, while that ball which had been opposite to the ice was 
more than ordinarily sensitive. 

If the flask were dry and the tension of the vapour reduced 
with the pump until the gauge showed | of an inch, then, 
although purely steam, the vapour was not in a saturated condi¬ 
tion, and the pith-halls which w'ere dry were no longer sensitive 
to the lamp, although they would still approach the ice. 

From these two last facts it appears as though a certain 
amount of moisture on the balls was necessary to render them 
sensitive to the heat. 

In order that these results might be obtained it was necessary 
that the vapour should be free from air. If a small quantity of 
air was present, although not enough to appear in the gauge, the 
effects rapidly diminished, particularly that of the ice, until the 
convection currents had it all their own way. This agrees with 
the fact that the presence of a small quantity of air in steam 
greatly i-etards condensation and even evaporation. 

Witli a dry flask and an air-vacuum, neither the lamp nor the 
ice produced their effects; the convection currents reigned 
supreme, even when the gauge was as low as ^ inch. Under 
these circumstances the lamp generally attracted the balls and 
the ice repelled them, i e, the currents carried them towards the 
lamp and from the ice ; but by placing the lamp or ice very low 
the reverse effects could be obtained, which goes to prove that 
they were the effects of the currents of air. 

These experiments appear to show that evaporation from a 
surface is attended with a force tending to drive the surface hack, 
and condensation with a force tending to draw the surface for¬ 
ward. These effects admit of explanation, although not quite 
as simply as may at first sight appear. 

Although there must always be reaction corresponding to the 


visible motion, whenever vapour is driven off from a surface, 
this visible motion is too small to account for the forces under 
consideration. But, although it appears to have escaped notice 
so far, it follows as a direct consequence of the kinetic theory of 
gases that whenever evaporation takes place from the surface of 
a solid body or a liquid, it must be attended with a reactionary 
force equivalent to an increase of pressure on the surface, which 
force is quite independent of the perceptible motion of the 
vapour. Also condensation must be attended with a force equiva¬ 
lent to a diminution of the gaseous pressure over the condensing 
surface, and likewise independent of the visible motion of the 
vapour. This may be shown to be the case as follows :— 

According to the kinetic theory the molecules which consti¬ 
tute the gas are in rapid motion, and the pressure which the gas 
exerts against the bounding surfaces is due to the successive im¬ 
pulses of these molecules, whose course directs them against the 
surface, from which they rebound with unimpaired velocity. 
According to this theory, therefore, w’henever a molecule of 
liquid leaves the surface henceforth to become a molecule of gas, • 
it must leave it with a velocity equal to that with which the other 
particles of gas rebound—that is to say, instead of being just de¬ 
tached and quietly passing off into the gas, it must be shot off 
with a velocity greater than that of a cannon-ball. Whatever 
may be the nature of the forces which give it the velocity, and 
w^hich consumes the latent heat in doing so, it is certain, from 
the principle of conservation of momentum, that they must react 
on the surface with a force equal to that exerted on the molecule, 
just as in a gun the pressure of the powder on the breech is the 
same as on the shot. 

The impulse on the surface, from each molecule which is 
driven off by evaporation, must therefore be equal to that caused 
by the rebound of one of the reflected molecules (supposing all 
the molecules to be of the same size), that is to say, since the 
force of rebound will be equal to that of stopping the impulse 
from a particle driven eff by evaporation will be half the impulse 
received from the stopping and reflection of a particle of the gas. 
Thus the effect of evaporation will be to increase the number of 
impulses on the surface ; and, although each of the new impulses 
will only be half as effective as the ordinary ones, they will add 
to the pressure. 

In the same way, whenever a molecule of gas comes up to a 
surface and instead of rebounding is caught and retained by the 
surface, and is thus condensed into a molecule of liquid, the im¬ 
pulse which it wnll thus impart to the surface will only be one- 
half as great as if it had rebounded. Hence condensation will 
reduce the magnitude of some of the impulses, and hence will 
reduce the pressure on the condensing surface. 

This explanation is then put in a mathematical form, and the 
paper proceeds. 

Applying these results to steam, we find that at a temperature 
of 60" the evaporation of i lb. of water frem a surface would be 
sufficient to maintain a force of 65 lbs. for one second. 

It is also important to notice that this force will be proportional 
to the square root of the absolute temperature, and consequently 
will be approximately constant between temperatures of 32° and 
212®. 

If we take mercury instead of water, we find that the force is 
only 6 lbs. instead of 65 ; but the latent heat of mercury is only 
that of water, so that the same expenditure of heat would* 
maintain nearly three times as great a force. 

It seems, therefore, that in this way we can give a satisfactory 
explanation of the experiments previously described. 'When 
the radiated heat from the lamp falls on the pith its tem¬ 
perature will rise, and any moisture on it will begin to eva¬ 
porate, and to drive the pith from the lamp. The evapo¬ 
ration will be greatest on that ball which is nearest to the 
lamp, therefore this ball will be driven away until the 
force on the other becomes equal, after wMch the balls will 
come to rest, unless momentum carries them further. On the 
other hand, when a piece of ice is brought near the temperature 
of the pith it will be reduced, and it will condense the vapour 
and be drawn towards the ice. 

The reason why Mr. Crookes did not obtain the same results 
with a less perfect vacuum was because he had then too large a 
proportion of air or non-condensing gas mixed with the vapoip:, 
which also was not in a state of saturation. In the eixperirateate, 
the condensable vapour was that of mercury, or somefhlog 
required a still higher temperature, and it was 
vacuum should be very perfect for such vapom: ,# Be 
like pure and in a saturated condition. As lio#e^ 
this state of perfection was reached, then the dieefcs yere more 
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apparent than in the corresponding case of water. This agrees 
well with the explanation; for, as previously shown, the effect 
of mercury would for the same quantity of heat be three times 
as great as that of water; and besides this, tlie perfect state of 
the vacuum would allow the pith (or whatever the ball might 
be) to move much more freely than when in the vapour of water 
at a considerable tension. 

Of course the reasoning is not confined to mercury and water; 
any gas which is condensed or absorbed by the halls when cold 
in greater quantities than when warm would give the same 
results \ and as this property appears to belong to all gases, it is 
only a question of bringing the vacuum to the right degree of 
tension. 

There was one fact connected with Mr. Crookes^ experiments 
which, independently of the previous considerations, leads me to 
the conclusion that the result was due to the heating of the pith, 
and was not a direct result of the radiated heat. 

In one of the experiments exhibited at the Soiree of the Royal 
Society, a candle was placed close to a flask containing a bar 
of pith suspended from the middle; at first the only thing to 
notice was that the pith was oscillating considerably under the 
action of the candle ,* each end of the bar alternately approached 
and receded, showing that llie candle exercised an influence 
similar to that which might have been exercised by the torsion of 
the thread had this been stiff. After a few mi antes observation, 
however, it became evident that the oscillations continued instead 
of gradually diminishing, as one naturally expected them to do; 
and, more than this, they.actually increased, until one end of the 
bar passed the light, after which, it seemed quieter for a little, 
though the oscillations again increased until it again passed the 
light. 

The explanation given is that, owing to the slowness with 
which the pith takes in and gives out heat, its ends will on the 
whole be hotter while receding from than while appr-oaching the 
candle, and hence the force, as a mean, will be greater on that 
end which is receding, and there will be a continual oscillation. 

Since writing the above paper, it has occurred to me that, 
according to the kinetic theory, a somewhat similar effect to that 
cf evaporation must result whenever heat is communicated from 
a hot surface to i;as. 

The particles which impinge on the surface will rebound with 
a greater velocity than that which they approached, and conse¬ 
quently the effeqt of the blow niust be greater than it would have 
been had ihh surface been of the same temperature as the gas. 

And in the same way whenever heat is communicated from a 
gas to a surface the force on the surface will be less than it 
otherwise would be, for the particles' will rebound with a less 
velocity than that at which they approach. 

It is then shown mathematically, that for every English unit 
of heat communicated to steam at a temperature of 60®, the re¬ 
action on the surface is equivalent to *38 lb. acting for one 
second ; and in the same way for air the force is equivalent to 
’55 lb. It is also pointed out that since the diffusion of heat 
within a gas is inversely proportional to its density, the amount of 
heat communicated from a su: face to the surrounding gas is inde¬ 
pendent of the density of the gas, and hence, that the reaction 
on the pith in Mr. Crookes’ experiments would remain constant 
as the^ vacuum improved, while the counteracting forces would 
diminish and leave the bails more free to move. It is therefore 
assumed that the results obtained in those experiments might have 
been at least in part due to such forces. 

Linnean Society, June iq.—Dr. G. J. Allman, F.R. S., presi¬ 
dent, in the chair.—Mr. B. Hanbury, treasurer, exhibited branches 
of olive grown in the open air at Clapham, some bearing flowers, 
others nearly ripe fruit ; also a specimen of Rhmm ojjicinak 
Bail!., now grown in this country for the first tiril’e, the source of 
the true medicinal Turkey rhubarb, and pointed out the charac¬ 
ters in which it differs from other species of-the genus._^Dr. 

Hooker made a communication on the subject of some India 
Garemias to the effect(i) That the G. indica Chois, [purpurea 
Roxb.), had been placed in a wrong section in Anderson’s review 
of the genus in the “Flora of British India.{2) That the 
plant described in the same work as G. griffitkii is proved to be 
the true Gamboge plant of Siam, G. piudia, var. pedkellata of I 
Hanley, which Dr. Hooker regards as a distinct species, and i 
proposes that the name of G. kanburyi should be given to it. ' 
(3) That the 6-1 In'emrosiris of Scheffer is identical with G. ' 
rngmi^ijlKia of Waliich. {4) That the name of G, maUfoliu 
Hook, fi, must give place to the previously published 6. &valk 
of Oliver’s “Flora of Tropical Africa j*’ and the Ifidian 


plant must take the name of spicata, it being a form of Xant/io-^ 
chymus spicatus W. et A.—Prof. Thiselton Dyer exhibited a 
young oak-plant with three cotyledons, which had been sent to 
him by Mr. Cross, of Chester ; also a pitcher-like development 
of a leaf of the common cabbage, from llarting, Sussex, sent by 
Mr. H. C. Watson to the Ivcw Museum.—Mr. A. W. Bennett 
exhibited drawings of the style, stigma, and pollen-grain of 
Pringlea anthcorbiUica Hook, f., describing the remarkable 
manner in which the pollen of Pringlea differs from that of other 
nearly allied Crucifers, being much smaller and perfectly spheri¬ 
cal, instead of elliptical with three furrows. This he considered 
a striking confirmation of Dr. Hooker’s suggestion that we have 
here a wind-fertilised species of a family ordinarily self-fertilised, 
a hypothesis which is again confirmed by the total absence of hairs 
on the style of Pringlea, —An extract was read of a letter from Mr. 
Flarry Bolus to Dr. Hooker, F.RS., dated Graaf Reinet, April 4, 
1S74, in which he comments adversely on some of the reasonings 
contained in Grisebach’s “ Vegetation der Erde” in favour of 
the theory of “independent centres of creation.” Grisebach 
relying chiefly on an observation of Burchell’s, makes the Orange 
river tlie boundary between the Cape and Kalahari provinces a 
boundary which Mr. Bolus shows to be untenable, at least 
certain portions. Grisebach unites the Kanoo flora with that of 
the Cape province ; while Mr. Bolus doubts whether it does not 
differ more from this than from the Kalahari. The Roggeveld, 
and indeed the whole Kanoo, by its predominance of shrubby 
Composite, seems to incline more to the desert type of plants 
than to the richer Cape flora.—The following papers were then 
read, viz, :--Un the resemblances between the bones of typical 
living icp tiles and the bones of other axlmals,by Harry G. Seeley. 
—On the Auxemmeoe, a new tribe of Cordiacem, by J. Miers. 

—A revision of the sub-order Mimosem, by G. Bentham, LL.D._ 

On some fungi collected by Dr. S. Kiirz in Vomah, Fegu, by F. 
Currey.—^Notes on the letters from Danish and Norwegian natu¬ 
ralists contained in the Linnean correspondence, by Prof. J. C. 
Schiodte, of Copenhagen. 

^ Geological Society, June 10.—John Evans, F.R.S., pre- 
sident, in the chair.—The following communications were read : 
—On the occurrence of Thanct-beds and a crag at Sudbury, 
Suffolk, by William Whitaker. After referring to some passages 
in papers by Mr. Prestwich, in which the probable exij,tence of 
Ihauet-beds in North Essex is mentioned, the author described 
certain sections near Balingdon, on the right bank of the Stour 
which exhibit sands belonging to this series. The crag-beds 
described by the author are found on the left bank of the Stour, 
in Suffolk, and consist of ferruginous dark reddish-brown sand 
with layeis of ironstone, slightly false-bedded, with here and 
there light-coloured grit with broken shells.—Notes on the phe¬ 
nomena of the Quaternary Period in the Isle of Portland and 
aroimdWeymouth, by Joseph Prestwich, F.R.S. Commencing 
with the oldest drilt-beds, the author showed that the remains of 
one, formerly more extensive, had been found in the Isle of 
I ortland at a height of 400 ft. above the sea ,• that it contained 
the remains of the Elephas antujuus, Eguits Jossilis^ &c. • and 
that he found in this bed a number of pebbles of sandstone and 
ironstone of Tertiary age, and of chert from the Greensands, 
whence he inferred that, as such pebbles could not now pass over 
the plain of Weymouth, they must have done so beiore that area 
was denuded, and when bridged over by the Portland and Pur- 
beck beds ; for the pebbles are derived from beds which are only 
%n situ to the north of the Weymouth district, and at a distance 
ot eight to ten miles from Portland. Further, this transport 
must have taken place before the elevation of the north end of 
1 ortland, and when the slope from the Bill to the Ridireway was 
umform and gradual. The anticlinal line, which has elevated 
the intermediate area, must be of later date than the drift-bed. 

proceeded to notice the raised beach at the Bill 
or Portland, m which he had, with the assistance of j\tr. Jeffreys, 
determm^ twenty-six species of shells, two of them not now 
livmgm the British Channel, and one new. This beach con- 
tarns pebblK of the Devonshire and Cornwall rocks. The raised 
peach Mr. Prestwich found to abut against an old cliff that had 
been swamped at a later geological period by a laud-wash, which 
had levelled it and the old sea-land -with the adjacent land- 
surface. The mass which had thus swamped the cliff and buried 
the beach consisted of loam and angular dSris, the latter being 
in larger proportion at top. In the loam he found several species 
of land and fresh-water shells and fragments of bones. The 
arigular ddris consisted of pieces of tbe local rocks, together 
Wit 1 a number of specimens, which by their organic remains Were 
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shown to belong to the Middle Purbecks, a part of the series 
not now existing in Portland. A similar bed, but much thicker, 
was then described at Chesilton, in the north of the island. It 
is there 60 ft. thick, and contains large blocks of Portland stone 
and Portland chert, the greater number of which are in the upper 
part of the deposit, which is here on the sea-level, and 400 ft. 
lower than the Portland escarpment which rises above it. This 
bam and angular debris the author was disposed to attribute to 
a temporary submergence of the land to a depth exceeding the 
height of Portland, and by which the land as it emerged was 
swept, and its debris carried down to the lowest levels, with the 
remains of its land-animals and land and fresh-water shells, 
which latter, where protected by large masses of loam and sud¬ 
denly entombed, have been preserved uninjured. To this de¬ 
posit, which is common over the raised beaches on the south 
coast, the author proposed to apply the term “land-wash.” The 
paper concluded with a short notice of the drift-beds formed 
subsequently to the denudation of the Weymouth district, 
and therefore never on the high-level Portland drift.— 
On the character of the diamantiferous rock of South Africa, 
by Prof. N. Story Maskelyne, P.P..S., Keeper, and Dr. 
Flight, Assistant, of the Mineralogical Department, British 
Museum. In this paper the authors confirmed certain state¬ 
ments made by one of them from a superficial examination 
of specimens brought to this country by Mr. Dunn. The speci¬ 
mens examined and analysed by Dr. Flight were obtained from 
various diggings and from different depths, down to 180 ft. in 
the case of one mass from Colesberg Kopje. Their characters 
throughout are essentially the same. The rock consists of a soft 
and somewhat pulverulent ground-mass, composed of a mineral 
(soapy to the touch) of a light yellowish colour in the upper, and 
of an olive-green to bluish*grey colour in the lower parts of the 
excavations. Interspersed in the mass are fragments of more of 
less altered shale, and a micaceous-looking mineral of the vermi- 
culite group, which sometimes becomes an important constituent 
of the rock,, which also contains bright green crystals of a ferru¬ 
ginous enstatite (bronzite), and sometimes a horn-blendic mineral 
closely resembling- smafagdite. A pale buff bronzite occurs in 
larger fratgments thUii the green form of the mineral; and in the 
rock of Du Toit^s pan an altered diallage is present. Opaiirie 
silica, in the forih of hyalite or of hornstone, is, disseminated 
through the greater part of the rock-masses, and they are every¬ 
where penetrated by calcite. The analyses of the component 
minerals (given in detail in the paper) show that this once igneous 
rock is a bronzite rock converted into a hydrated magnesium 
silicate, having the chemical characters of a hydrated bronzite, 
except where the remains of crystals have resisted metamorphism. 
Except in the absence of olivine and the small anKDunt of augitic 
mineral, it might be compared with the well-known Lherzolie 
rock. The diamonds are said to occur most plentifully, or 
almost exclusively, in the neighbourhood of dykes of diorite 
which intersect the hydrated rock, or occur between it and the 
horizontal strata through which the igneous rocks have been pro¬ 
jected. The authors compare the characters of the diamonds 
found in different positions, and come to the conclusion that their 
source is not very remote from that in which they are now found. 
The mineral above-mentioned as resembling vermieulite is de¬ 
scribed by the authors as a new species under the name of 
Vaalite.—Note on a modified form of Dinosaurian ilium, hitherto 
reputed scapula, indicative of a new genus, or possibly of a new 
order of reptiles, by J. W. Hulke, F.R.S. The author re-ex¬ 
amines Mantel’s “Scapula of an unknown reptile” = Owen’s 
“Scapula of Megalosaurus?” and adduces reasons for consider¬ 
ing it to be a modified Dinosaurian ilium. He describes two 
new examples of the bone in Dr. Wilkins’s collection, contrasts 
them witli undoubted scapulae of sundry Dinosaurs and existing 
reptiles, and proves their essential correspondence with the ilia 
of known Dinosaurs.—Note on a reptilian tibia and humerus 
(probably of ffyliEOsaurus) from the Wealden formation in the 
Isle of Wight, by J. W. Hulke, F.E.S. In this communication 
the author describes two saurian limb-bones, remarkable for the 
great expansion, of their articular ends, and the shortness and 
Smallness of their shaft. The features of the tibia are more like 
those of the tibia of Bylmsmii'iis than of any other Dinosaur. 
This resemblance, and the suitability of the humerus to the very 
massive ai-ticular end of the Hylceosaurian scapula, dispose the 
author to refer the bones to this saurian. 

Royal Horticultural Society, June 17. —Scientific-Commit¬ 
tee.—Dr. J. D. Hooker, C.B., P.R.S., in the chair.—Speciinens 
of Pkccinki malvaccarum (the hollyhock disease) were.,exhihi-te 4 


from Mr. Fish.—Dr. Masters showed a large slab of the wood of 
the Encine [Querais humUis), —Mr. Worthington Smith exhi¬ 
bited a woodcut block of ebony which he pronounced nearly as 

good as box, but objectionable on account of its dark colour._ 

Dr. Denny showed flowers of a scarlet 'Pelargonium raised by 
him, in which the petals were remarkably persistent. He had 
obtained this horticulturally desirable quality by continuous 
breeding and selection from a variety originally manifesting it in 
a smaller degree. 

General Meeting.—W. A. Lindsay, secretary, in the chair.— 
Prof. Thiselton Dyer commented on the interesting series of 
lilies exhibited by Mr. Barr, which illustrated four distinct geo¬ 
graphical races all belonging in a wide sense to the same species. 
Lilhim buibiferu?n, L. bulbiferum proper v/as wild in Austria 
and Sweden ; L. croc emu in France, Switzerland, and North 
Italy; L. dammctim in Siberia, L. ihimberyianum in Japan. 
It could not be doubted that these, were all derived Iroin a 
common parentage, and had been gradually differentiated as they 
migrated in different directions and became isolated.—He also 
described the coffee blight of Ceylon and South India {Ilemileza 
vastairix), A dried bush exhibiting the effects of the disease 
was shown on the table.—Dr. Plooker illustrated in some detail 
the light which the theory of a common parentage threw on the 
geographical distribution of closely allied species, varieties, or 
forms. He pointed out as particularly striking cases the cedars 
and the 5-leaved pines. As to the Hemilela it could not be 
doubted that it was a most serious enemy for the planters to 
contend with. He thought, however, that there was some hope 
that particular kinds of coffee might be found to be less liable to 
its attacks than others, and at ,Kew he had been making great 
efforts to procure and raise from seed the remarkably large- 
seeded West African kind with a view to its transmission to 
Ceylon. 

Anthropological Institute, June 23.—Prof. Busk, F.R.S., 
president, in the chairRobert Dunn read a paper On 
ethnic psychology. The author dwelt on the importance of 
carefully studying the cerebral organisation of the tyf>ical races 
as the only way of elucidatii^ the psychological differences Which 
exist ambng theni. Notwithstariding the labours of Grifialet 
in that field of inquiry, a vast deal remained to be doiie. The 
author’s convictions rested on the postulate that the brain is the 
instrument of the mind, and the consequent corollary was that 
the distinguishing psychical differences existing between various 
peoples depend greatly, if not altogether, on the structural differ¬ 
ences of their brains.—Ajraper, by Mr. Rooke Penning.on, was 
read. On the relative ages of cremation and contracted burial in 
Derbyshire in the Neolithic and Bronze ages. The object of the 
paper was to show that the impression that stone implements and 
contracted burial, bronze implements and cremation, are usually 
associated is quite erroneous as tested by the lesuits of barrow- 
openmg in the Peak of Derbyshire. The researches of Messrs. 
Bateman and Carrington on being tabulated proved that. Of 
“ finds ” containing stone implements* 65 per cent, were cases of 
contracted burial, 34 per cent, were burnt. In the Bronze, 58 
per cent, were contracted, 38 per cent, were burnt. It was clear 
that those who deposited stone implements in the graves of the 
dead, and those who placed there articles of bronze, shared 
pretty equally tire differences of custom in the interment 
of the body: so that out of 150 contracted entombments, 
50 per cent, were accompanied by stone only, 12 per cent, 
by bronze^; and out of 86 burnt cases, 46 per cent, afforded 
stone only, 14 per cent, bronze. The conclusiori was fully borne 
out by examination of the contents of each tumulul Several 
instances were given as showing that the Neolithic and Bronze 
peoples alike used both modes of burial.—A paper, by Miss 4* 
W. Buckland, was read, t)n mythological birds ethtioIdgicaUy 
considered. The chief object of the author was to provb that 
in tracing the bird-legends 10 their sources, valuable, ethno¬ 
logical results might be obtained, and a clue afforded to the 
migrations of man in Prehistoric tiihes.—The president took the 
opportunity on this, the last ordinary meeting of the session, of 
announcing that the appeal of Council to the body of hiemberS 
at the anniversary had been so successful that the' Ihstiiht^ w^s 
now out of debt. 

Geologists’ Association, June 5.—Henry 
F.R.S., president, in the chahr.—-On theloWer 
of Folkestone, by F. G. H. Price, F.G.S., Thb 

stone is situated upon the Folkestone Beds, of 

comian. These the author, divides' into, 'foW- groum, ^ 

commencing with a^^sandy bed,^ matiy ,pho$phatlc 
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nodulcSj and ^111011 lie considers to form the true division be¬ 
tween the Folkestone and underlying Sandgate beds. The 
KIiyncIiQd^Ua siilcaia bed, an important fossiliferous zone, lies at 
the base of ihe latter. The general character of these Folke¬ 
stone beds is that of a loose yellowish sand parted by seams of 
coarse calcareous sandstone, Masses of branching sponge are 
especially plentiful in these rocks. The last bed of the Folke¬ 
stone series is a very remarkable one, consisting of an irregular 
seam of large nodular masses, composed of coarse grains of 
quartz, glauconite, jasper, lydian-stone, and phosphatic nodules. 
Four feet of loose sand succeeds, capped by a band of pyritous 
nodules ; and then occurs a seam of dark greensand (containing 
two lines of phosphatic nodules), largely charged with Am. 
interriipus, and other fossils in the form of rolled casts. 
The argillaceous beds of the lower gault, which follow, are 
frequently very dark in colour, and more or less parted off by 
lines of nodules, marking certain zones of life. The thickness 
of this sub-formation is about 28 ft. From the grey marl or 
upper gault it is separated by a nodule or passage bed of much 
importance ; as this nodule bed marks the extinction of lower- 
gault forms and the introduction of others. The base of the 
upper gault may be known by the large quantities of Inoceramus 
S2ikaiiis ., The upper fifty feet consists of a pale grey marl, of 
which the portion subjected to analysis yielded 26 per cent, 
of lime carbonate.—On a collection of fossils from the U.G.S. 
of Morden, Camb., by H. George Fordham, F.G.S. 

Entomological Society, June i.—Sir Sidney S. Saunders, 
president, in the cliair.—Mr. McLachlan exhibited specimens of 
the White Ant {Calotermes sp.), recently bred at Kew froma 
sample of the vrood of the tree ( TracJiylohium horn 7 nannianum) 
that produces the gum-copal of Zanzibar.—Mr. Stainton read a 
letter he had received from the Rev. P. H. Newnham, of Stone- 
house, Devon, stating that he had taken two living specimens of 
.PAo/eia pdPidla on the Cornish side of the River Tamar. Mr. 
Stainton remarked on the early period of the year when the 
injects were captured as very unusual.—IMr. C. O, Waterhouse 
.sent for exhibition a living specimen of a hfantid [Empusa pan- 
peraia) in the larva or pupa state, brought from PTyeres by 
the Rev. Mr. Sandes of Wandsworth.—Mr. W. D. Gooch 
communicated a detailed account of his experiences with 
regard to the Longicorn Coffee-borers of Natal. Dr. Horn, 
of Philadelphia, stated that European Conifers, Limes,, &c., 
planted in a public park -at Philadelphia, were all killed by 
the laivai of native species, such as CalUdium antennatum and 
RhnohatJinms dentaior, though apparently in a healthy condition, 
whilst the native trees were not perceptibly affected. He was 
inclmcd to believe that the insects attacked healthy trees, but 
IMr. McLachlan stated that, according to the observations of 
most European entomologists, the European species of Longi- 
corns did not attack living wood in a perfectly healthy state.— 
Mr. Butler communicated a paper On new species and a new 
genus of diurnal Lepidoptera in the collection of Mr. Bruce.— 
Mr. Smith read a revision of the Hymenopterous genera Clepfes, 
Ear Hopes, Anthracia's, Fyria, and Stilbwny with desci-iptions of 
new species of ihe genus Chrysisy from North China and Aus¬ 
tralia, 

Paejs 

Academy of Sciences, June 22.—M. Bertrand in the chair. 
—Dumas stated, hi the name of the PhvUoxei'a Commission, 
that after the theoretical researches of the Commission this body 
had commenced a practical study of the subject in the field. 
Agricultural police had been appointed for the preservation of 
those parts of France not yet invaded by the scourge.—^The 
following papers were read :—Researches on solution, by M. 
Berthelot; a continuation of thermo-chemical investigations.— 
Presentation of some specimens of photography obtained with 
an apparatus constructed for the Japanese expedition, by M. J. 
Janssen. The photographs presented were of the sun taken 
with an objective (of 5 in. aperture and 2 metres focus), con¬ 
structed of flint and crown glass in achromatic combination.—A 
mechanical note was presented by M. R. Clausius, entitled *‘On 
a special case of tlie Viriel.”—Theory of the collision of bodies, 
with consideration of the atomic vibrations, by M.’’A. Ledieu.— 
Comnianication on the bitter lakes of the Isthmus of Suez, by 
M. Ferdinand de Lesseps. The author exhibited a block of salt 
cut out from the salt bank still existing in the centre of the great 
basin. This bank is calculated to have contained 970,cxx>,ooo,ooo 
kiiogrmt. of salt, and has now dissolved away to the extent of 
since ihe^admission of the water of the canal. The superficial 
mta of the iilt hank is about 66,000,000 square metres, and it 


is composed of horizontal layers varying in thickness from 5 to 
25 centims. The bank is believed to have been formed by the 
evaporation of Red Sea water poured into the lake basin during 
successive inundations ; the amount of Red Sea wmter evapo¬ 
rated is about 21,000,000,000 cubic metres. The lake basin 
contains 2,000,000,000 cubic metres of water, giving an annual 
evaporation of 200,000,000 cubic metres. Twenty years ago rain 
hardly ever fell in the isthmus, but now tiles are obliged to be 
sent from France to roof the houses there. The author holds 
out great hopes of the practicability of filling a great basin in 
the interior of Algeria. A valuable table of numerical results 
accompanied the communication.—Geological topography of the 
environs of Aigues-mortes, a letter from M. Ch. Martins to M. 
Elie de Beaumont.—Observations on the subject of the reply of 
M. Faye to the criticism concerning his addition to Pouillet's 
memoir on solar radiation, by M. A. Ledieu. The author in¬ 
sisted that there was still a difference in the principles of thermo¬ 
dynamics between him and M. Faye.—Analysis of twenty-one 
samples of salt water from the maritime canal, of Suez, sent by M. 
F. de Lesseps, by M. Durand-Claye. While Mediterranean water 
contains a solid residue of about 40 kilogrms. per cubic metre, 
the canal water contains, in some parts, 75 kilogrms., and never 
falls below 65 kilogrms. This fact is explained by the solution 
of the great salt bank before referred to. At Tort Said the 
water is less salt than in the Mediterranean (24 to 26 kilogrms.) 
owing to admixture with Nile water.—On the employment of 
phenic acid for the preparation of wood, by M. M. Boucherie. 
—On the Cycadaceas of the Paris basin, a note by M. Robert. 
Among a number of rolled flints from the confluence of the 
Nesle and Aisne between Ciry-Sermoise and Chasemy, the author 
found a number of stems which he considers to belong to the 
order named.—On the systems of quadratic forms, by M. C. 
Jordan.—M. G. Darboux made an addition to his note read on 
June 8, On friction in the collision of bodies.—Hydrographic 
map of Algeria, a note by M. E. Mouchez.—Phenomenon of 
mirage observed in Yffiniac Creek (North coast), by M. J. 
Girard.—Action of heat on the isomeric carbides of anthracene 
and their hydrides, by M. P. Barbier.—Chlorobromides of propy¬ 
lene : normal propyl-glycol, by M. E. Reboul. Only one 
chlorobromide of propylene has been known up to the present 
time, viz. CHaBr—CHCl—-CHg (Friedel and Silva). The author 
now makes known the four others, CHaBr-CHa-CPI^Cl 
(normal), CHs-^CClBr-CHa, CHs-CH.^CHCiBr, and 
CHs-CHBr-CHaCl. 
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THE COMET 

T O those who are familiar with the triumphs which 
that most w^onderful of modern instruments of 
research—the spectroscope—has achieved, the short time 
during which it has been at work will be most forcibly 
recalled by a reference to the circumstance that the 
comet which is now, astronomically speaking, a magni- 
£cent object in the northern sky, is the first one of any 
considerable brilliancy which has shown itself since the 
spectroscope has been adapted to the telescope. 

The truly splendid comets which delighted us dur¬ 
ing the autumn of 1858, and for a brief space in 
the summer of 1861, made their appearance, in fact, 
during what we may term the pre-spectroscopic age ; 
for, however little to the credit of modern science 
it might have been that the spectroscope was no 
employed in their investigation, the fact remains that 
they were allowed to pass away mere telescopic ob¬ 
jects, and that two opportunities were thus lost such as, 
perhaps, may not offer themselves again to the present 
generation of men. 

I propose, in the present paper, to state some points 
of inquiry regarding comets in which the spectroscope 
may help us, with a view of showing how much 
closer is our grip of celestial phenomena when physical 
astronomy, in its widest sense, is superadded to the 
older astronomy, and to indicate the numerous gains 
to Imowledge which may be hoped for if adequate tele¬ 
scopes, properly armed with spectroscopes, are employed 
both here and in the soathern hemisphere upon the 
present visitor. 

Omitting . all reference to the paths of comets 
round the sun, with which mechanical astronomy has 
to do, there are perhaps but few points in which the 
spectroscope cannot help us ; somewhat unfortunately^ 
however, there is one in which it appears powerless, and 
that precisely one of the greatest difficulty in cometary 
theory. I allude to the apparent sweep of the tail round 
the sun when the comet is at its perihelion point, which 
has suggested to Faye a theory of a repulsive force due 
to solar heat, and which perhaps is one of the most 
mysterious phenomena which we witness in the skies. 
Leaving this aside, however, there are many questions 
■relating to what Sir John Herschel terms their “inte- 
•rior economy,^^ in which, undoubtedly, the guesses of tele¬ 
scopic observers may be turned into hard, detailed fact. 
Let us briefly refer to some of these points. 

Generally speaking, as a comet approaches the sun it 
gets brighter and its tail lengthens, whether the nucleus 
is intensely stellar, as in the present case, or not; in some 
cases a violent action may be observed; aigrettes^ or jets, 
make their appearance; and the nucleus, or head, is sur¬ 
rounded, or partly surrounded, by envelopes or shells, 
very obvious and with marked boundaries, and these are 
visible in some cases at the commencement of the tail. 

Now, of course, if any or all of these luminous pheno¬ 
mena were due to the reflection of sunlight by masses of 
whatever kind not luminous in themselves, then the spec¬ 
trum would be the same from all, differing only in intensity, 
and the spectrum would be the true solar spectrum if there 
VoL. X. —No. 245 


were light enough, and a dim continuous spectrum if the 
part of the comet under examination were dim. 

If, on the other hand, the masses were self-luminous 
and consisted of vapours not too dense, then we should 
get a characteristic spectrum proving first the existence 
of vapours.driven into incandescence; and secondly, if 
the observations went far enough, the precise quality or 
nature of the vapour would be determined for us by the 
spectroscope. Thanks to the labours of Donati, Hug¬ 
gins, Secchi, Wolf, Rayet, Vogel, and others, the brightest 
portions of the comets which have appeared since 1864 
have been examined with the undoubted result that they 
consist, in part at least, of not very dense incandescent 
vapour. I say in part, because in some cases the con¬ 
tinuous spectrum, which may denote dense vapours, or 
perhaps vapours of relatively greater molecular complica¬ 
tion, or again even glowing solid substances, has been so 
strong as almost entirely to mask the bright lines or 
bands by means of which the presence of the rarer or 
simpler vapours is determined. 

Nor is this all. Not only have lines been seen, but their 
positions have been determined with some degree of 
accuracy, although it must be pointed out that the 
opinions of authorities do not coincide as to the actual 
materials indicated or as to the interpretation to be put 
upon the observations. This is not to be wondered at, 
considering the amazing delicacy of the research and 
the few opportunities there have yet been of making per” 
fectly satisfactory determinations. 

The most searching criticism of the results hitherto 
obtained appeared some little time ago in Poggmdorff^s 
Anmtlcu from the pen of Dr. Vogel (Nature, vol. 
ix. p. 193), and it will be well to briefly glance at 
some points which result from his inquiry. Donati, in 
the first observations of this nature made in 1864, deter¬ 
mined the existence of three bright bands, but made no 
attempt to determine the substance from which the light 
proceeded. Huggins in 1866 made the first attempt in 
this direction, and came to the conclusion that, like the 
nebulae, the comets might be composed of nitrogen, as in 
the spectrum of the comet visible in that year there was 
a single line which nearly, if not quite, coincided with one 
of the brightest lines of that element. In 1868, how¬ 
ever, the idea of nitrogen comets was abolished, as the 
idea of nitrogen nebulae has been since ; and the three 
bands, which were again observed in the comets visible 
in that year, were found to coincide with those of olefiant 
gas. Hence it was suggested by Huggins that they con¬ 
sisted of carbon vapour. He writes :—The great fixity 
of carbon seems indeed to raise some difficulty in the way 
of accepting the apparently obvious inference of these 
prismatic observations. Some comets have approached 
-the sun sufficiently near to acquire a temperature high 
enough to convert carbon into vapour. Indeed, for these 
comets a body of great fixity seems to be necessary. , . 
If the substance of the comet be taken to he pure carbon, 
it would appear that the nucleus had been condensed 
from the'gaseous state in which it existed at sotne fq^er 
period. . . . If we were to conceive the to 

consist of a compound of carbon and liydrc^h * - - 
other difficulties would arise in connectioa mtli the de¬ 
composition w’e must then suppose to t^e idace . . 'T 

It is clear th^-t Mri '& ■ 'that a .conffit 
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consists of carbon; that the vapour is carbon vapour 
driven into incandescence by a temperature high enough 
to volatilise carbon, and not the vapour of a volatile 
hydrocarbon. 

Such is not M. Vogehs view, and I confess it is not 
mine. After giving details of the observations of the nine 
comets examined between 1864 and 1871, M. Vogel thus 
analyses them :— 

Of these nine comets, there is only one (1870) for which 
we have no observations as to the position of the bright 
bands. Of the remaining eight, the spectra of five (i, 2, 

4,7, and 9) have shown 710 agreement with the hydrocarbon 
spectrum. As regards the Comet JL 1867 the supposition 
is offered that its spectrum was similar to the spectrum 
named; as to Encke’s Comet III. 1871, it remains un¬ 
certain in which class it is to be reckoned (Huggins’ 
observations being at variance with those of Young and 
myself). There remains only the Comet II. 1868, for 
which Huggins’ and Secchi’s obseiwations assert a proba¬ 
bility of coincidence of the lines in its spectrum with 
those in the spectra of volatile hydrocarbons. 

“ It thus appears a somewhat questionable view, that 
the comets consist of such matter; and we should, I 
think, content ourselves with the deduction that a portion 
of the light emitted by the comet is its own light, and 
very probably from glowing gas.” 

Hence, then, the whole question of the true material 
of which that part of the comet consists, the spectrum of 
which has been already observed, must be acknowledged 
as being still subjudicc : and this is a matter of the first 
order of importance, on which the present comet may 
throw much light. 

But one of the most hopeful points is this : the comets 
up to the present |ime hasre be^ eitha: so smaE snf so 
distant fhat the record of^ aigrettes on emrelopes on the 
spectrum has not been deter mined 1 nay, the comets 
might have been deprived of those appendages, hence 
the statement concerning the spectrum is a very general 
one ; there has been no sufficient opportunity of localising 
the spectrum^giving region or regions. 

What a glorious harvest will be reaped should the jets 
appear as decided as in the comet of 1861, or in Halley’s 
comet at its return in 1835 ; ^^jets, as it were, of flame, or 
rather of luminous smoke, like a gas fan-light,” which, as 
d^cribed by Sir John Herschel, “ varied from day to day 
as if waving backwards and forwards, as if they were 
thrown out of particular parts of the internal nucleus or 
kernel, which shifted round, or to and fro, by their recoil, 
like a squib not held fast.” 

Or again, suppose the system of concentric envelopes is 
developed to the same extent as in Donati’s comet, in 
which the action at all points of the nucleus, to follow Sir 
John HerficheFs reasoning, was probably more general, a 
result due to a more umforin chemical constitution. 

Hence the comet may leave us a rich inheritance in the 
shape of ^‘spectrum of jets,” or “spectrum of envelopes;” 
,and from what I have already seen dimly (for such observa¬ 
tions are beyond my instrumental power), the former is the 
more probable, and in the nucleus we may have the equiva¬ 
lent of the sun, or the carbon pole of an electric lamp, with a 
continuous spectrum, and in the je±s phenomena identical 
with those presented by solar storms, or the electric arc, 
lhat js, lines of various lengths indicating various vapours, 
^^hc«:feg.OEt or extending to various distances according 
Ip, ^%-^llitilittes, or vapour densities. ^ 


We seem, indeed, to have got a true physical approxima¬ 
tion to this state of things in the comet of 1868, for Mr. 
Huggins observed that while some of the lines thinned 
out as one sees them do in the ordinary spark by using a 
lens, quite independently of the general visibility of the 
vapour, others did not so thin out, but retained their 
breadth till they disappeared altogether. 

The extent to which this action will go on will obviously 
depend upon two things, first the temperature and secondly 
the materials of the comet; and this raises an important 
question, which perhaps is easier of solution than the 
deteimination of the materials ejected, should that phe¬ 
nomenon be spectroscopically recognisable. 

I have already communicated to Nature the fact that 
to me the continuous spectrum of the nucleus appears 
deficient in blue rays. The effect of this upon the colour 
of the nucleus would be to give it a yellowish tinge like 
that of a candle flame, and for the same reason. 

Dr. Vogel, in the paper to which I have already referred, 
deals with this question of colour, stating that:—■ 

“ Dr. Zenker arrives at the conclusion that there must 
be water-vapour in the comets ; since they have, according 
to Schmidt, a yellowish-red colour, and the sun’s rays, 
when they pass through a considerable thickness of 
aqueous vapour, are coloured thus. But apart from the 
consideration that sunlight has a yellowish-red colour 
on passing through other vapours as well as aqueous, I 
would remark that we must take the proper light of the 
: comet, which appears from spectral analytic observations 
to be generally more intense than the reflected light, as 
determining its colour. According to the observations 
made, we should expect that the comet is, on the whole, 
of greenish or greenish-blue colour, since all the spectra 

Ihree bands of light, 
of which one is in the yeflow^ tho second and brightest in 
the gre^, and the weakest in the beginning of the blue. 
Of the (generally very faint) continuous spectrum, only the 
brightest part—yellow, green, and commencement of blue 
—is visible. The entire image, therefore, even where the 
weak continuous spectrum appears, will seem of gieenish 
colour. Colour-data have been furnished by other ob- 
serveis besides Schmidt; and the head of the Comet i8ii, 
e.g. had, according to Heischel, a greenish or bluish 
colour ; the nucleus was slightly red. The colour of 
Halley’s comet, at its return in 1825, was a bluish-green 
(Struve). Winnecke says of the comet of 1862, ‘ The 
colour of the neck appears to me yellowish ; the coma 
has bluish light.’ ” 

It will be seen that these remarks are quite in accordance 
with the suggestion. Dr. Zenker attributes to absorption 
the effect which I ascribe to defective radiation, and if it 
should be determined that the spectium of the nucleus 
is truly deficient in blue rays, then a great point will be 
gained, its tejnperaiitre must be lo^zu. 

Angstibm, whose death the world of science is now de¬ 
ploring, lived to say that he conceded that different mole¬ 
cular arrangements of the same element might give us 
different spectra ; and Roscoe and Schuster have recently 
placed beyond all doubt that, besides the weli-knowj. 
high temperature spectra of sodium and potassium, there 
are other spectra appertaining to the vapour of these 
elements at a lower temperature. 

Now these spectra are chafmelled-space spectra^ that is 
I similar in character to the spectrum which has already 
been observed in the case of comets ; and if such spectra 
be obtained for all elements (and I have already added to 
the Hst), if a comet be a body at a low temperature^ it 
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such spectra as these that we shall see, and not line spectra. 
Further, in the case of compounds in which the mole¬ 
cules which give us these new spectra enter into combina¬ 
tion, we may possibly dissociate them and observe their 
spectra at a much lower temperature than we can drive 
the higher molecular arrangement of the solid into vapour, 

Such considerations as these derive additional interest 
and importance from the beautiful researches of Schia¬ 
parelli, which connect comets with meteorites. 

Modern science acknowledges that comets are indi¬ 
vidual members of meteor swarms—not that meteors are 
comets^ tails, as some think ; this idea is, one may say, 
impossible to reconcile with facts—that one difference 
at any rate between a comet and a meteor is that 
one is self-luminous, the other is not till it arrives witfhi 
the limits of our atmosphere. If this be ackno\\Ldged, 
then to what is this difference to be ascribed ? A possible 
cause is certainly a difference of chemical constitution— 
a difference between materials incandescent at a high tem¬ 
perature and materials incandescent at alow one. It is not 
necessary to stop to inquire how this temperature has 
been arrived at, but it is important to show that the ques¬ 
tion of temperature is one of the very first points to be 
attended to by those who can bring sufficiently powerful 
instruments to bear upon the present comet, and that the 
question of its actual chemical constitution is bound up 
with It. 

But whatever be the temperature of the head there is 
another point which must not b€ lost sight of. Sir John 
Mtechel writes conoerning Halle/s comet: The bright 
smoke of the jets, however, never seem to be able to get 
far out towards the sun, but always to be driven back and 
forced into the tail, as if by the action of a violent wind 
lolling against them—always from the sun—so as to make 
it clear that this tail is neither more nor less than the ac¬ 
cumulation of this sort of luminous vapour, darted off in 
the first instance towai ds the sun, as if it were something 
laised up, and as it were exploded by the suffis heat, out 
of the kernel, and then immediately and forcibly turned 
back and repelled from the sun.” Here we have the 
question raised not only whether the envelopes consist of 
different materials, but whether the tail is not entirely or in 
part self luminous : the present comet may show that this 
point is not so satisfactorily settled as it is supposed to be 
in favour of reflected light. 

Such then are briefly some of the questions at issue. 
It is to be hoped that our beautiful visitor wiU answer 
some of them for us, and that when it leaves our northern 
skies the work may be carried on in the southern hemi¬ 
sphere. J. Norman Lockyer 


THE CHANNEL TUNNEL 
E fear there arfe Still many who fail to see that any 
good can comO of sci^tific research unless it has 
sc^nd ^eU-defined utilitkrian ^ object In view. Even in 
this and in other countries that are in the van of dvEisa- 
tion and in which education is comparatively wide-sproad, 
the majority of mankind can appreciate a benefit only 
when it takes a concrete and tangible form. That love 
of knowledge for its own sake, that noble inquisitiveness 
which has been so ffiuitfiil in results during the last two 
hundred years, even yet belongs td comparaMVe^ few,' 
who are still regarded by the many ^th a lahei ^ fin^ j 


patient pity as mere unpractical hobby-riders. Still the 
people who talk in this way are proud enough of the 
glory which their great men have shed upon their country, 
and would not willingly, we believe, part with it for money 
were this possible; and indeed how would this country 
appear among the nations were she deprived of the 
inestimable inheritance which her great sons have 
bequeathed to her in every department of intellectual 
activity ? Happily, however, the race of those who decry 
single-eyed scientific research is getting sensibly smaller; 
and we firmly believe that as education improves and 
as higher education spreads, carrying with it the results 
of this same scientific research, it will disappear. 

Still, a little consideration might show those who are 
ever ready to cry what^s the good t ” that since all so- 
called ^^practical ” schemes are concerned either with man’s 
own body or with the surrounding universe, an essential 
part of the basis of any scheme is a thorough knowledge of 
the material on which it is proposed to work. Such a know¬ 
ledge it has over and over again been shown is only to be 
attained by abstract scientific research, by investigation 
conducted as if the only end in view were a thorough 
knowledge of the subject in hand in all its scientific 
aspects and relations. Many instances could he given, 
and indeed are every day occurring, of the highest 
practical results unwittingly following from such investi¬ 
gations ; and to the sceptic we cpuld not recommend a 
better exantple of how indispensable is thorough sejen- 
tidc research as a basts foi the useful arts tkaft til© 
results ef inves^galk^ into the geology c€ the Chaa*- 
nel which Mr. Prestwich (the iiewly elected Oxford 
Professor of Geology) presented to the Institution of 
Civil Engineers last December, and which, with the sub¬ 
sequent discussion and maps, has just been published in 
a separate form. This study of the strata which underlie 
the Channel, and which seems to us an almost perfect 
example of close and careful reasoning on physical facts, 
is now brought forward to enlighten the projectors of a 
tunnel between England and France as to the nature of 
the material with which they will have to work; but Mr, 
Prestwich distinctly states that the various formations 
are considered ^‘irrespective of their relative merits in 
any other than a geological point of view.” 

Mr. Prestwich’s plan is to discuss carefully all the strata 
whicn underlie the Channel, from the London clay down 
to the Palaeozoic series, exhibiting distinctly their litho¬ 
logical characters, dimensions, range, and probable depth, 
and from these data deducing his condusions as to the 
suitability of each formation for being pierced by a CtmUel, 
The investigations of himself and others on which Mr. 
Prestwich’s paper is founded were mostly undertake from 
no practical point of view, and before a Channel tennd 
was thought of. Mr. Prestwich, many will be glad to 
think—^grateful, we hope, at the same time for this very 
practical result of pure scientific research^—concludes 
that from a geological point of view it is quite practicable 
to construct a tunnel underneath the Channel, although 
to do so with safety it will be necessary to go very deep 
down. But an excellent idea of the results of the invesd- 
gation will be obtained from the foUowing dear smnmary 
with which Mr. Prestwich’s paper concludes :— 

In the Londem 

bed tii ^ 
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countries, except probably at points where the distance 
presents apparently insuperable difficulties. The lower 
cbalk or chalk marl affords a comparatively impermeable 
deposit, also of sufficient dimensions : but from its having 
a calcareous base, and from the possibility of fissures, 
with the absence of a protecting overlie, it has great un¬ 
certainty. In the gault there is another impermeable 
stratum, but of dimensions too small The lower green¬ 
sand contains no beds suifficiently continuous and imper¬ 
meable. The Weald clay ranges about half-way across 
the channel; and if a belt of it should possibly pass 
round at the north end of the Varne and range to Wissant, 
it might prove to be worth further inquiries. In the 
Kimmeridge clay there is again a deposit of sufficient 
dimensions, but with a subordinate band which may be 
sufficiently permeable to present difficulties, whilst, though 
it comes to the surface on the French coast, its depth on 
the English coast must be very considerable. There is, 
however, just a chance that the Kimmeridge clay may in 
mid-channel be overlapped unconformably, and at a slight 
angle, by the Weald clay, and in that case they might 
for all purposes be considered as continuous strata. The 
Oxford clay presents similar difficulties, in addition to its 
greater depth and inaccessibility. In the secondary strata 
the irregular lie of the strata, and the presence of faults, 
are contingencies important to be considered. 

On the other hand, the great mass of the Palaeozoic 
rocks so protected by impermeable overlying strata, is of 
such great dimensions, and so compact, and holds its 
range so independently of the more irre^lar range of the 
secondary strata, that it offers the conditions most favour¬ 
able for the secure construction of a submarine tunnel; 
and that such strata can be worked in safety and for con¬ 
siderable distances under great bodies of water, has been 
proved at Whitehaven and Mons. But, on the other 
hand, the depths of these old rocks below the surface is 
very great, and they are much more dense and harder 
than the overlying formations. 

“ There is another important problem in connection with 
the Palaeozoic rocks which such an undertaking might 
help to solve. The great question of the range of the coal 
measures under the south of England has lately come | 
prominently into notice ; and it was, in fact, in inquiries 
connected with that question that the foregoing considera¬ 
tions presented themselves to the author. The rich coal 
basin of Mons and the north of France has been traced 
to within thirty miles of Calais, where it thins out; but, 
like the coal basins of Liege, Abe, and Westphalia, which 
form separate sections of the same great'trough, to the 
eastward, so there is. reason to suppose that other sec¬ 
tions of the trough set in on the westward, forming other 
coal basins, which possibly range to the west of England 
(Somersetshire), passing under the north-eastern part of 
Kent and the Thames. Any such work, therefore, as a 
submarine tunnel in these Palaeozoic rocks could not fail 
to throw much light on the subject; while, in case it were 
to hit upon the line of strike of the coal measures, and 
could be carried on along that line, the work might prove 
otherwise remunerative, and tend to solve the great 
problem which interests so largely both geologists and 
the general public. 

“ Such, briefly, are the conditions which bear on the 
construction of a submarine tunnel between France and 
England. The author is satisfied that, considered on 
geological grounds alone, it is in one case perfectly prac¬ 
ticable, and in one or two others it is possibly so; but 
there are other considerations besides those of a geologi¬ 
cal nature, and whether or not they admit of so favour¬ 
able a solution is questionable. In any case the author 
would suggest that, the one favourable solution admitted, 
it may be desirable, in a question involving so many and 
such great interests, not to accept an adverse verdict with¬ 
out giving all those other considerations the attention and 
deliberation which the importance of the subject deserves. 
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Under any circumstances, the difficulties are formid¬ 
able. Whether or not they are insuperable are questions 
which may safely be left to Civil Engineers. The many 
and great obstacles overcome by engineering science in 
late years lead the author to expect that, should the occa¬ 
sion arise, and the attempt be considered worth the cost, 
the ability to carry it out would not be wanting. Various 
preliminary trials are, however, indispensable, in order to 
clear up some of the geological questions before a balance 
of the comparative advantages presented by the different 
formations could be satisfactorily settled, and before the 
grounds for action could be accepted.” 

From this it will be seen that the possibility of a 
Channel Tunnel remains now only with the engineers to 
decide. Geology has told them all the natural conditions 
under which they will have to work, so far as these can 
be known without actually tunnelling; and since so 
cautious a reasoner as Mr. Prestwich thinks it possible to 
carry out the scheme from a geological point of view, we 
should think that if it could be proved that the under¬ 
taking would pay, our engineers would be eager to show 
that the resources of their art are quite equal to its suc¬ 
cessful accomplishment. 


OWENS COLLEGE ESSAYS AND 
ADDRESSES ” 

Essays and Addresses. By Professors and Lecturers of 
the Owens College, Manchester. (London: Macmillan 
and Co., 1874.) 

r-pjjis book is due to the natural desire of the teaching 
J- staff of the Owens College to have some memorial 
of an event of the first importance in their own history, 
and to give expression to the hopes that animate the 
institution. The Owens College was founded by a single 
legacy a quarter of a century ago—for the creation of a 
college in which Lancashire lads might study at home the 
branches of learning commonly taught in the English 
Universities.” It first became known in connection with 
its first Principal, Scott, a writer who has left nothing 
which explains the high rank he held among his contem¬ 
poraries and especially the influence he unquestionably 
exercised over every young man with whom he was 
brought into contact. ■ Under him, however, the College 
did not flourish—the number of the day students sank at 
one time as low as 25—and it was only after the appoint¬ 
ment of the present Principal, Dr. Greenwood, that it 
began to take root in Manchester. It has now about 350 
day students—not including the medical students, who 
have been added only this session—and nearly 800 
evening students. Curiously enough, what happened in 
Glasgow to the disappointment of many of the well- 
wishers of the University, happened also in Manchester. 
When the new buildings, with all their increased conveni¬ 
ence for study, were opened, it seemed natural to antici¬ 
pate a great increase of students. Nothing of the kind 
took place. Students seem to come and go to college 
because they want to be taught, not because they are to 
have beautiful buildings to be taught in. The effect will 
certainly be considerable, alike on teachers and on taught, 
of the more commodious buildings recently erected in 
Glasgow and in Manchester, and it will be felt more and 
more as time goes on. The fact that it is not felt at first 
shows, however, that the wants that are satisfied by tmiver 
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sity teaching lie so deep down that an external event like 
the inauguration of new buildings scarcely influences 
them. 

The success which the Owens College has thus attained 
in a quarter of a century is due to much hard work—to 
careful and deliberate adaptation not merely to the wants 
of the time, but to the claims of real culture—and above 
all of course to the fact, which that success proves, that 
in Lancashire, or that portion of it of which Manchester 
is the capital, there is a real demand that the higher edu¬ 
cation may be brought home even to the doors. This 
book serves as a record of much of the work done—and 
an expression of the ideas of the teachers whose spirit has 
made and still makes the Owens College. No one who 
glances at the titles of the fourteen essays and addresses 
of which it consists can fail to be struck with the variety 
of the teaching. It accomplishes the task laid upon it by 
its founder, by teaching nearly everything commonly 
taught in the English Universities. We find two Pro¬ 
fessors of Classics, one of Oriental Languages and one of 
Modern Languages, two of Natural Philosophy, a Pro¬ 
fessor of Natural History, and a teacher of Geology, a 
Professor of Chemistry, a Professor of Engineering, a 
Professor of Jurisprudence and Law, a Professor of 
Physiology, and two gentlemen who seem to be three or 
four Professors rolled into one, the accomplished incum¬ 
bents of the chairs of “English and History,^' and of 
“Logic, and Mental and Moral Philosophy, and Poli¬ 
tical Economy.” Besides these, there are at least 
half a dozen more, the Professors of Mathematics, the 
Professors of three or four Medical subjects, the additional 
lecturers on Law, on Organic Chemistry, and so on, who 
put in no appearance in the volume. The College is in 
fact equipped with a staff of teachers which bears favour¬ 
able comparison with that which is usually found in older 
Universities. The Medical department has been added 
only this session ; the Law^ and Jurisprudence department 
has recently made a considerable step in advance. 
Except that several of its members are evidently over¬ 
burdened with subjects too large for any single man, the 
staff of the College is reasonably complete, and most 
things can be learned in it which are taught elsewhere. 

We turn with interest to the volume before us to dis¬ 
cover, in the choice of their subjects and in the manner of 
treating them,the aims and tendencies of the professors and 
lecturers. What is most noticeable, and it cannot fail to strike 
even the casual reader, is the caution, the moderation, we 
had almost said the conservatism which is characteristic of 
most of them. People are still tempted to associate the name of 
Manchester with everything that is “advanced,” andwelook 
in such a book as this for a daring championship of educa¬ 
tional and scientific novelties. From the first words of the 
President's opening address to the last words of the essay 
which closes it, the tone of responsible thoughtful¬ 
ness, of the wish to be just and true more than to he 
vigorous or startling, is never to be mistaken. The Duke 
of Devonshire the President, and Dr. Greenwood the 
Principal, unite in urging that the older class studies— 
those connected with literature—should not be pushed 
aside and comparatively disregarded, and that the newer 
studies should be taken up in their full depth and breadth, 
fragmentary or superficial manner or with any 
supposed reference to their immediate application. These 


cautions are supplemented, indeed, but they are not con¬ 
tradicted, by Prof. Roscoe and Balfour Stewart, who urge, 
the one that original research is a powerful means of edu¬ 
cation, and that original research should be organised, as 
it has already been to some extent, especially in his own 
department; the other that we should set about great 
national studies, establishing a watch, for instance, on the 
sun, “a creator of disturbances on the greatest possible 
scale, who is ever ready to afford us information about him¬ 
self at the smallest possible cost.” Mr, Reynolds follows 
them with a demand for a national commission to experi¬ 
ment on heat engines, and the conditions under which 
they could be practically worked, economically, or effi¬ 
ciently, or both, to higher pressures than we now attempt 
to use, so as to get more work out of our coal and our 
machinery, and perhaps some day to enable a light¬ 
weight jockey to fly at the rate of 200 miles an hour. 
After these speculations and demands, which are certainly 
significant of the modern age, follows Prof. W. C. 
Williamson's cautious and copious discussion of the 
theories of natural selection and evolution, as tested by 
primeval vegetation. We call it a conservative paper be¬ 
cause the conclusion of the writer is that among the in¬ 
numerable facts known and co-ordinated about the prime¬ 
val vegetation, there is little sign that the laws of natural 
selection and evolution have operated to a large extent in 
transforming the vegetable species of the pre-carboni¬ 
ferous strata to those with which we are now familiar. 
But Prof. Williamson is absolutely frank in his admission 
of the new laws, and singularly candid in accepting any ex¬ 
planations which they seem to offer. He admits “ that by 
the help of natural selection man has brought into existence 
many new varieties of pre-existing plants and animals,most, 
if not all of which, were his protecting hand withdrawn, 
would soon revert to their primal forms. We have no evi¬ 
dence that unaided nature has produced a single new^'/t* 
during the Historic period. We can only conclude that the 
wonderful outburst of genetic activity which characterised 
the Tertiary age was due to some unknown factor, which 
then operated with an energy to which the earth was a 
stranger, both previously and subsequently.” It is in a 
bolder spirit that Prof. Bryce speaks of the new Judi¬ 
cature Act, a measure which throws us back in principles 
and in practice many centuries, and Avhich is, in his 
view, “ a reform in English law greater in some points of 
view than we have had since English law itself began to 
exist.” The note of conservative caution returns on our 
ears in the two last essays on the Relation of the Rail¬ 
ways to the State, by Prof. Jevons, and on the Peace of 
Europe, by Prof. Ward. The conclusion of the former 
is emphatic, and altogether hostile to the movement party 
who advocate the State purchase of our railway system. 
There are few questions deserving to be more seriously 
studied by politicians or likely to need more serious study, 
forinthe cliangesand chances which aflect our governments, 
some new men may some day drift with us into schemes 
which would be in themselves imprudent, and which wo!|id 
be foolish except by way of preface to a more 
measure. We could not take the railways 0^12% 

Jevons thinks, for less than a thousand ffdilt® 
which is about double their comnaercial value. The a.t^ 
tempt might be all but ruinous' 'tdv'ffte .nalioh, sftid 'the 
results would be,altogeih^^''dimj##^ But 
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the middle and tipper classes, who own the railways, 
there is certain to be a considerable feeling in favour 
of a scheme which would be fruitful of so much pecu¬ 
niary benefit to themselves, [and it is well to have 
it discussed beforehand as thoroughly and as thought¬ 
fully as it is discussed here. It is in useful con¬ 
servatisms such as these that Universities often do 
their greatest services. They are mints at which the 
coinage that is passing current in the commoner ex¬ 
changes of the world may he thoroughly tested. 
Prof. Jevons offers statesmen and politicians an admir¬ 
able discussion, luminous with the most practical good 
sense. Like his colleagues, Prof, Ward is conservative 
in the sympathies of his essay. We have been engaged 
for many years in breaking down the venerable theory of 
the Balance of Power in Europe, and -we have been 
attempting to build up in its stead a sort of Temple of 
Doctrinairism—sacred to a goddess of international arbi¬ 
tration, who is to be capable of the cure of all international 
ailments- Prof. Ward applies the touchstone of his com¬ 
prehensive historical knowledge to both. He is utterly 
hostile to the doctrine of Spinoza that, as the natural 
state of man is a state of war, no nation is bound to 
observe a treaty longer than the interest or danger that 
caused it continues. But the old treaty basis of the peace 
of Europe having broken down, “the remedy for the danger 
accruing with new force to the peace of Europe is to 
be sought, not in an abandonment of the principle of 
joint action, but in an enlargement and elevation of it, 
and in the progress of that enlightenment which, instead 
of enfeebling, strengthens the common action of men and 
of states. For it is with nations as with individuals. The 
cultivated, and by culture enlightened, mind is and must 
be on the side of progress and peace against that of dark¬ 
ness and conflict. The obscure men, like the unformed 
nationalities, are at once materials and causes of that 
which disturbs, unsettles, and retards personal and 
national and international life. Where the education, 
and more especially the higher education, of a country 
is fostered, there lie the best promises of progress and 
of peace.” 

We do not attempt any detailed criticisms of the several 
essays. The subjects chosen by fourteen professors on 
which to address the world are likely to be reasonably 
well chosen, and the addresses delivered on them are 
pretty sure to reward the attention of the reader. They 
strike us as very well chosen ; they sufficiently represent 
the real variety of teaching and of manner of teaching in 
the institution; they contain complete and occasionally bril¬ 
liant discussions of subjects of very considerable general 
interest They are the expressions of the inner spirit of a 
seat of learning in which science holds a higher place 
than she has usually done, but in which there is the 
most emphatic and continual protest against the 
degradation or neglect either of literature or of 
science. They show a body of teachers full of 
modern life, and at the same time singularly moderate, 
truthful, and reverent. Several of the essays are histori¬ 
cal studies, and in these cases the reputation of the writer 
is a sufficient guarantee of completeness. In their collected 
form the “ Essays and Addresses ” warrant high hopes 
of the future of the Owens College. In a sense—^perhaps 
a somewhat too literal sense—it is what it was once 


called in a journalistic epigram, the University of the 
Busy. With its present staff it will certainly continue the 
tradition which connects the older Universities with the 
highest learning of the time. W. J. 


LETTERS TO THE EDITOR 
[The Editor does not 7wld himself responsible for opinions expressed 
by his co7'}'esponde7its. No notice is taken of anonymous 
communications .] 

Sir John Herschel’s Letters 

It is known to many through the numerous applications I 
have made, that a collection of the letters of Sir John Herschel 
is in progress. For the many and valuable contributions, 
as well as for the kind and sympathetic expressions which I have 
been favoured with, I cannot be too ready to express once more 
my sincere acknowledgment; and when I recall these to mind 
I hesitate to take any less private step to further the end in view, 
or, by venturing on a public appeal, to forego the advantage of 
more direct communication. Several considerations however— 
which not even your courtesy in allowing this letter to appear in 
the columns of Nature would justify me in dwelling upon— 
forbid me to depend solely on the activity of a single importu¬ 
nate pen. The correspondence in question covers more than 
half a century. Many of the correspondents were of a former 
generation, and their present representatives are known to but 
few. I may instance the names of Davy, Young, Wollaston, 
—not to mention many continental savans—in illustration of 
this. Many others, less eminent, but not the less recipients of 
letters which the student of scientific history will prize as con-* 
taining the germs of much of the force whose impetus we now 
feel, were hardly known by name beyond their own immediate 
circles. Many more, as I would fain believe, who either them¬ 
selves corresponded with my father, or knew him in Ins letters 
to their relations, are even now in possession of such letters, and 
may not be unwilling to let them be seen. Lastly, I hear too 
much of autograph collectors not to feel a keen desire to make 
their instant acquaintance. Have they not devoted themselves 
to preseiving individual letters, no matter how trifling, from the 
fate which has—alas tco oftex—overtaken others, no matter how 
numerous, or how valuable ! 

In my applications hitherto I have been constrained to repress 
the expectation of immediate publication. . I am not at liberty 
to depart from that' now. But that the materials which I may 
now be permitted to store up will eventually help to form the 
foundation of such a monument as may be fitting—this requires 
no student of history to tell us. That it may be amply provided 
for now, before it is too late, is my chief anxiety. For my time 
is limited, and I have drawn too many blanks not to feel that 
every year increases their number, let who will take my place. 

I apologise for so long a story, and will only add in the most 
general terms that I appeal to all who possess, or know of the 
existence of, autogra]3h letters of Sir John Herschel—no matter 
how insignificant they may seem, for collation with others can 
alone supply a true test—but of course with due regard to per¬ 
sonal consideration—to communicate with me at once. It is 
hardly necessary to say that all autograph letters will be returned, 
and that any restrictions will be attended to. 

21, Sumner Place, Brompton, S.W. J. Herschel 


Coggia’s Comet 

Your readers may be interested to learn that the light of the 
comet is by no means strongly polarised. On the 2nd and 4th 
ins‘ant I examined it wiih a double-image prism, but could not 
with certainty detect any difference between the brightness of 
the two images. I also examined it with a plate of right- and 
left-handed quartz in the principal focus of the 4-inch tele¬ 
scope and a Nicol’s prism packed among the lenses of the eye¬ 
piece, but could not detect any traces of colour. With a Savant 
placed between the eyepiece and the eye no bands were detect¬ 
able. But on the 6th, about midnight, when the comet was 
shining very brightly, 1 could perceive a difference in the bright¬ 
ness ot the two images with the double-image prism, indicating 
polarisation in the plane passing through itie sun’s estimatea 
place. But I was still unable to detect any traces of polarisation 
either with a Savant or Biquartz, or with a plate cut from a natural 
crystal of right- and lelt-handed quartz giving a band across the 
field in which the two crystals overlap ; a form of polariscope 
which has been found on other occasions very delicate for faint 
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If the tail of the comet consisted of|a fine dust not in a state 
of incandescence reflecting or dispersing the sun’s rays, we 
should expect its light to be completely polarised. We seem, 
therefore, driven to assume, either, i, that the tail consists office 
incandescent particles; or, 2, of particles whose diameter is not 
small compared with the wave-length ; or, 3, of incandescent 
gas ; or, 4, possibly of all three of these states combined. 

A. COWPER RA.NYARD 

Photographic' Irradiation 

In a letter to Nature, vol. ix. p. 183, T gave a short descrip¬ 
tion of some experiments on. photographic irradiation. The 
conclusion to which these experiments pointed was that there is 
a kind of photographic irradiation, caused either by the bright 
light producing an intense state of chemical activity, which has 
the power of extending itself in every direction; or what seems 
more probable, the parts of the collodion on which the bright 
light is falling become luminous and reflect light to the surround¬ 
ing parts of the sensitive fiilm, and thus extend the chemical 
change on each side of the true optical boundary line. As the 
subject is at present under discussion, I send you the results of the 
following experiments, which seem to support the above con¬ 
clusion. In a darkened room a vertical opening 18 in. by 
5 in. was made in the shutter j over the opening was fixed 
a piece of paper thick enough to stop m3st of the light, 
and only allow as much to pass as would give a decided 
but not deep photographic impression; Three long, narrow, 
parallel openings were cut in the paper, one opening was left 
clear to the sky, the next was covered with one thickness of 
tissue paper, and the third with two thicknesses of tissue paper. 
There was thus produced three parallel bars of different bright¬ 
ness on a uniform and darker gi*ound. Sensitive wet plates were 
prepared in the usual way on glass and opaque black plates ; 
across the front of the plates, and almost in contact with the col¬ 
lodion, was fixed a horizontal bar of thin blackened metal in 
such a position that it would cross the image of the luminous 
bars in the camera. The photographs, after exposure, were 
developed in tlie usual way, and it was found that the shadow 
cast by the horizontal opaque bar was not bounded by straight 
lines, but the ends of all the bright bars projected into the 
shadow, and the brighter the bar the farther it projected. I had 
no means of measuring accurately the bar and its shadow, but 
there seems but little doubt that the bright bars extended under¬ 
neath the opaque bar, whilst the edge of the darker ground at 
the side of the bright bars gave the correct line of the shadow. 
Now this extension of the bright bars could not have been caused 
by the reflection from the back of the plate, as this result was 
always got whether glass or opaque black plates were used. Nor 
could it have been caused by the oblique pencils referred to by 
Lord Lindsay and Mr. A. C. Ranyard, because, the opaque bar 
being close to the collodion, these pencils could not get under¬ 
neath. The natural conclusion seems to be, that this extension 
of the bright bars must hive been caused by some molecular 
reflection taking place in the collodion. This form of irradiation 
can easily be distinguished from the irradiation produced by 
reflection from the back of the plate, as the latter is simply a sort 
of haze surrounding the bright object, extending some distance 
from it, and gradually fading away, whilst the former extends 
a very short distance and has a well-marked outline, though not so 
sharp as those parts of the image where there is no irradiation. 
The irradiation produced by reflection from the back of the 
plate, and some forms of irradiation due to the imperfections of 
the lens, though fatal to aristic photography, yet do not inter¬ 
fere much with its scientific value, as they do not affect the accu¬ 
racy of outline, though they do affect the clearnesss of the 
photograph. Molecular irradiation, on the other hand, whilst it 
scarcely affects artistic photography, is fatal to scientific accuracy. 
The manner of preventing this latter form of irradiation has 
been already painted out, namely, by reducing the intensity of 
the light falling on the sensitive surface to only that necessary to 
produce a distinct impression. In artistic photography this is 
almost never possible on account of the different amount of light 
on the different parts of the subject, while for scientific purposes 
this may almost always be done. The imperfections of the image 
due to the lens seem to be as various as the forms of lenses ; oae 
lens used in the experiments gave a curious double hazy-image of 
the bright object When the image is near the centre of the 
“ field” the double image fits over the true image, producing an 
effect somewhat similar to, and was at first mistaken for the effect 
of reflection from the hack of the plate. At first this double 
image was somewhat puzzling, as it always made its appearance 


even when opaque plates were used. The two itnxgas were, 
however, afterwards separated by bringing the true image near 
the outside of the “ field,” when the true image and its double 
were photographed alongside of each other. 

The following simple experiment illlustrates this nialecular 
form of irradiation, and shows how much the defiaidon of the 
image depends on the nature of the surface which recei/es it. 
Take a camera obscura and throw the image on some trans¬ 
lucent substance such as opal glass; paint a small part of the 
glass with some opaque white substance ; bring into the “field” 
some brilliantly illuminated subject, such as branches of trees 
against the sky; examine the image from the lens side of the 
glass, when it will be found that the image over the opal glass is 
hazy and indistinct, whilst the part of the image on the paint 
shines out brilliaut and sharp- John Aitken 

Darroch, Falkirk, N.B. June 16 


Lakes with two Outfalls—A Caution 

Llyn Creigenen (the larger of the two lakes of that name), 
situated about five miles S.W. by W. of Dolgeliy, \i2Aappj,miily 
two natural outlets—one at the east, the other at the west end of 
the lake; both streams ultimately fall into the estuary of the 
Mawddach. The two outlets are on nearly the same level, the 
one at the east end being perhaps a trifle higher than that at the 
west end. The whole of the waste water at present passes 
through the western outlet in consequence of an artiflcial dam of 
turf having been made across the eastern channel. There are no 
indications on the gronnd which would lead anyone to suspect 
that either of the outlets had been artiflcially formed ; the gene¬ 
ral contour of the surrounding country would rather favour the 
contrary view. 

I was, however, informed last week by a-man who had lived 
eighteen years in the district that he had been told that originally 
the only outlet was that at the west end of the Llyn, and that 
the other outlet had been made many years ago for the purpose 
of getting a better supply of water to some mills which then 
existed, but which do not now exist, on the stream to the east 
of the lake. If this story prove to be correct it shows ho w im¬ 
portant it is to make full inquiries before stating positively that 
any lake has two natural outfalls. 

From the ordnance map one would imagine that two streams 
issued from Llyn Arenig (five miles W.N. W. of Bala), but the 
one shown as starting from the extreme north end of the lake 
has no existence in fact, George R. Jebb 

Chester, June 3 


FERDINAND STOLICZNA, PND, 

BRIEF telegram from India, which arrived just in 
time for notice in last week’s Nature (vol. x. p. 
172), announced the death on the 19th ult,, at Shayok, 
between the Karakorum Pass and Leh in Ladak, of Fer¬ 
dinand Stoiiczka, Palaeontologist to the Geological Survey 
of India, who was returning trom Kashgar and Yarkund 
with the other members of Mr. Forsyth's mission. 

Thus has passed away, at the early age of thirty-six, a 
naturalist who, if his life had been spared, would certainly 
have attained a very high position amongst the leaders 
of science. Few men have accomplished an equal amount 
of work in the same brief space of time. A glaace at the 
Journal and Proceedings of the Bengal Asiatic Society, 
and the publications ol the Geological Survey of India, 
especially the Pal^ontologia Indica,” will show the won¬ 
derful variety of subjects treated by Dr. Stoiiczka. In 
the course of the last ten years, besides geological 
memoirs on parts of the Western Himalayas and Thibet, 
he has published numerous papers on Indian mammals, 
birds, reptiles, amphibia, mollusca, bryozoa, arachnida, 
coleoptera, and actinozoa ; and these papers are no lists 
of names or mere descriptions of new species, but they 
abound with accounts of the life history of the diff^ant 
animals, details of their anatomy, and remarks on tiassL 
fication, and show that their author was as ^ond Aii ob¬ 
server in the field as he was patient and ha tiie 

cabinet His greatest work is uMdubfe^dly Ms account 
of the fossil fauna discovered in ^ Ci:dtacemis rocks rf 
Southern India, in wMdi ,he'fe most domplote 
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general classification of Gasteropoda and Pelecypoda 
(Lamellibranchiata), including botli fossil and recent 
formsj whicli has hitherto been attempted. This classifi¬ 
cation was largely supplemented by original anatomical 
research, and it has been adopted in one, at least—we be¬ 
lieve in two—of the principal museums in Germany. 

Dr. Stoliczka was born in Moravia in May 1838. After 
completing his university course he joined, whilst quite 
young, the Imperial Geological Institute of Austria, where 
he soon distinguished himself by his palseontological 
work, and became especially known for researches 
amongst the Bryozoa, fossil and recent. The collection of 
specimens belongingto that class obtained by the Novara 
expedition was intrusted to him for description. Amongst 
his principal early contributions to palaeontology were 
papers on the fossil fauna of the Hierlatz and Gosau beds. 

In 1862 he joined the Geological Survey of India, and 
at once commenced the study of the magnificent series of 
Cretaceous fossils obtained by Messrs. H. F. Blanford, 
C. Oldham, and the other officers of the Survey engaged 
in the Madras Presidency. The descriptions of these 
fossils have only recently been completed, and extend 
altogether to about 1,500 quarto pages illustrated by 178 
plates. There can be no doubt of the rank of this work ; 
it is one of the most complete monographs ever published 
of any fossil fauna whatever. The numerous duties con¬ 
nected with the post of Palaeontologist to the Survey 
occupied so much of Dr. Stolkzka’s time that he was only 
able to devote a few months in three different 3^ears 
to field-work. To this field-work we owe valuable 
reports on the western Himalayas, Thibet, and Kachh, 
the last not yet published. In the year 1868 he accepted 
the honorary secretaryship of the Asiatic Society, and 
during the five years he held the post he raised the natural 
history portion of the Society's journal to a position it had 
never approached before, this improvement being due 
no less to his own contributions than to the aid he was 
always ready to afford to all engaged in zoological 
inquiry. 

when, last year, a mission was despatched by the 
Indian Government to Yarkund and Kashgar, Dr. Sto- 
liczka was selected to accompany it as naturalist and 
geologist. It would have been impossible to have found 
anyone more competent for the post, but many of his 
friends knew the risk he ran, and he was well aware of it 
himself, for his health had been seriously affected by ex¬ 
posure in former years in the higher regions of the Hima¬ 
layas, and he needed rest and a change to Europe. His 
life has been a sacrifice to the study to which he had 
devoted it. He was seriously ill at one time when cross¬ 
ing the high passes on his way to Yarkund, but recovered, 
and his letters from Kashgar gave glowing accounts of his 
discoveries, and now when returning loaded with the 
spoils and notes of nearly a yearis research in one of the 
least-known parts of Central Asia he has fallen, just as 
his friends were in hopes of welcoming him back amongst 
them. This is not the place, to speak of his many amiable 
qualities, but few men were more widely known in India 
or more universally beloved and esteemed, and the gap 
he has left in the little band of Indian naturalists and 
geologists, as well as amongst the far wider circle of his 
private friends, will be long unfilled. W. T. B. 

OBSERVATORIES THE UNITED STATES 
/^NE of the most salient points in the scientific pro- 
gress of America is undoubtedly the marvellous 
multiplication of first-class observatories during recent 
years. The genius of her people, the skill of her artists, 
and the wise liberality of states and individuals have com¬ 
bined to bring about a state of things which those in¬ 
terested in Astronomy in any country on this side of the 
Atlantic may regard with the intensest envy. Undoubtedly 
our own observatories are already distanced in everything 


except factivity. In number,' instrumental equipment, 
breadth of design, the American institutions are unsur¬ 
passed ; and although the Americans themselves say they 
want men with such world-wide names} as Peirce, Win- 
lock, Newcomb, Young, Peters, and many others that we 
might mention, who know no resting on old laurels, it is 
difficult for an Englishman to acknowledge that the idea 
is well founded. 

A very interesting and well-illustrated article on 
United States Observatories appears in a recent number 
of HarfeEs Monthly, Some of the illustrations, which 
we are enabled to give by the courtesy of the Editor, 
give a good idea of the scientific wealth to which we 
refer, and of the progress that has been made, for while 
little more than thirty years ago it could not be said 
that there was one astronomical observatory in the 
United States, to-day it is safe to place the number of 
all classes, public and private, beyond fifty. 

Cincinnati ObscrvaUny ,—One of the most strenuous 
advocates for the establishment of public observa¬ 
tories in the United States was John Quincy Adams, 
who had made astronomy a favourite pursuit. He 
had very just conceptions of what ought to be the cha¬ 
racter and aims of a true observatory. It must steadily 
labour for discovery. It must be fully equipped for this, 
and be provided perso 7 incl who could give their 

whole energies to that series of observations, running 
through many years, which alone can secure valuable 
additions to astronomical knowledge and insure its bene¬ 
fits to men. For the establishment of such an institution 
he had made his well-known appeal to Congress in 1825. 
He was ridiculed; but he remained as strenuous an advo¬ 
cate as ever for the establishment of observatories of the 
first class both at Washington and at Cambridge. In the 
very year before this address at Cincinnati he had urged, 
in his place in Congress, the perpetual appropriation of 
the whole interest of the then unappropriated Smith¬ 
sonian fund for an observatory for the people. 

The express object of observatories,” said he, is the 
increase of knowledge by new discovery. It is to the 
successive discoveries of persevering astronomical obser¬ 
vations through a period of fifty centuries that we are 
indebted for a permanent standard of time and for the 
measurement of space.” 

The-year 1843 was, however, an era in the history of 
United States observatories, and Cincinnati was their 
birthplace. Her institution and those of Cambridge 
and Washington sprang up, and the enthusiasm of the 
era. started others, whose equipment has been secured 
largely by their success. 

As early as 1805, Cincinnati may.be said to have had a 
practical working observatory. In that year the first 
Surveyor-General of the United States, Colonel Jared 
Mansfield, received, after a delay of at least three years in 
their construction and transportation from London, astro¬ 
nomical instruments ordered by Albert Gallatin, Secretary 
of the Treasury, and paid for by President Jefferson out 
of his OW 71 contifigent fund, “ since nd appropriation for 
them had been made by law.” The instruments, which 
were said to have been excellent of their kind, were a 
3-foot reflecting telescope, a 30-inch portable transit in¬ 
strument, and an astronomical pendulum clock. Years 
afterwai'dj they were placed in the philosophical depart¬ 
ment of the Military Academy at West Point. In the 
house of the Survey01-General, at Cincinnati, they were 
used in making numerous and interesting astronomical 
observations. The orbit of the comet of fSoy was calcu¬ 
lated, eclipses of different kinds were observed, the longi¬ 
tude of the observatory determined, and other observations 
of importance made from 1807 to 1813, all of them out¬ 
side of the usual duties of the mere surveyor. 

I Our next date is at the end of the lapse of forty years. 
1 We are brought then to the marked era in astronomical 
interest already referred to, and to the labours of those 
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who awakened that interest, especially of Omrsby 
M^Knight Mitchell. 

Mitchell was a native of Kentucky. He graduated 
with honour at West Point, in 1829. Resigning from the 
army, and practising law in Cincinnati, he was made pro¬ 
fessor in the City College. He was an enthusiast in 
astronomy. He gave a series of lectures to the citizens 
in 1842, which created their Astronomical Society. 

As the astronomer of the Society engaged for a ten- 
years’ work, Prof. Mitchell sailed for Europe to purchase 
a telescope superior to any then in America. In the 
optical institute of Merz and Mahler, successors of the 
great Framihofer, at Munich, he found an object-glass 
of 12-inch aperture, which, after Lament’s test in his own 
tube, was pronounced superior to that of the Munich 
telescope. It was mounted, purchased for about 9,400 
dols., and arrived in Cincinnati in 1845. 

The Astronomical Society of that town meanwhile had 
secured from their fellow-citizen, N. Longworth, the gift of 
four acres of ground on one of the beautiful and com¬ 
manding hills on the east of the city, and a fund of 11,000 
dols. in shares of 25 dols. each. 

Prof. Mitchell, on his return, devoted his whole energies 
to the erection of an observator}?-. Its corner-stone was 
laid November 10, 1843, on the site given by Longworth 
on Mount Adams. ^ ’ 

The observatory presented a front of eighty feet, orna¬ 
mented with a Grecian Doric portico, and a depth of 
thirty, showing a basement and two storeys, with a central 
dome, covering an equatorial room twenty-five feet square, 
the roof being capable of entire removal when observa¬ 
tions were to be made. The object-glass of the telescope 
had, as we have said, an aperture of twelve inches; its 
focal length was seventeen feet. 

The equatorial room received the Munich instruments 
in March 1845. Prof Mitchell began his labours with 
the enthusiasm of hope. Other necessary instruments 
were received: a 5-foot Troughton transit, lent by the 
Coast Survey, an astronomical clock, presented by Mr. 
M^Grew, of Cincinnati, and a chronometer lent by Messrs. 
Blunt, of New York, At the request of Prof Bache, the 
telegraph company connected the observatory with their 
stations for the detennination of longitude, Cincinnati 
being then a central point in such work. The Astronomer 
Royal, under whose instruction Mitchell had passed three 
months in 1842, urged, in an encouraging letter, that ^‘the 
first application of his meridional instruments should be 
for the exact determination of his geographical latitude 
and longitude, and that his observing energies should be 
given to the large equatorial.” With this advice, he 
directed his attention largely to the remeasurement of 
Struve’s double stars south of the equator. 

Airy and Lament had invited him to make minute ob¬ 
servations of the satellites of Saturn, since in the latitude 
of Cincinnati the planet is observed at a more favourable 
altitude than at Pulkova, twenty degrees farther north. 
To these, and chiefly “ to the physical association of the 
double, triple, and multiple suns,” he gave his close atten¬ 
tion. He made interesting discoveries in the course of 
this review. Stars which Struve had marked as oblong, 
were divided and measured; others marked double were 
found to be triple.” He proposed a new method for 
observing, and new machinery for recording north polar 
distances or declinations. Prof. Peirce reported favourably 
on this method at the meeting of the American Associa¬ 
tion in 1851, and Prof Bache, as Superintendent of the 
Coast Survey, indorsed their approval in his report for 
that year, presenting also a' full account of work done by 
the new method, in observations made by the enthusiastic 
astronomer and his patient wife, who assisted him through 
all. It was claimed that the results rivalled the best work 
done at Pulkova. Mitchell was the first to prepare a 
circuit interrupter with an eight-day clock, and to use it 
to graduate the running fillet of paper; ” and to invent 


and use the revolving-disk chronograph, for recording the 
dates of star signals. Profs. Bache and Walker had de¬ 
clined to adopt the first of these improvements in astro¬ 
nomical appliances, through an apprehension of injury to 
the astronomical clock. Mitchell’s work proved the 
apprehension to be groundless. His revolving disk is an 
invaluable invention. To the perfection of such methods 
and instruments, together with the routine work of obser¬ 
vation, he gave all the energies not of necessity employed 
in outside labours devolving on him for his support. 
Unhappily these, at an early date, became almost absorb¬ 
ing. For the Astronomical Society, having secured their 
observatory and their director, had failed to secure a basis 
for his support. Mitchell relied on his professorship 
in the Cincinnati College : in two years the college was 
burnt down. He then relied on publications and lec¬ 
tures. He published the Sidereal Messenger of 
three volumes. He delivered lectures of rare power and 
beauty in the chief cities of the Union. He stirred up an 
enthusiasm by these lectures, which quickened the move¬ 
ments resulting in the establishment of some of the first 
observatories of this day in the United States. But for his 
support, unhappily for the observatory, he was compelled to 
accept the position of chief engineer of the IMississippiand 
Ohio Railroad from 1848-52 ; and finally, in 1S53, that of 
director of the magnificent Dudley Observatory at Albany, 
New York. He did not, however, remove from Cincinnati 
till 1859. In 1861 his country claimed him from astro¬ 
nomy for her own service. The observatory remained in 
charge of Mr. Henry Twitchell, of Cincinnati, who was 
Mitchell’s chief assistant for twelve years. 

On February i, 1869, Mr. Cleveland Abbe, formerly 
employed at the Pulkova Observatory, and more recently 
at the United States Naval Observatory at Washington, 
accepted the place of director. His first annual report 
submitted a plan of wide and useful astronomical and 
magnetic and geodetic investigations. On these he 
entered vigorously. He first adopted for the ‘United 
States the issuing of daily meteorological bulletins, now 
so widely known as adopted and used by the United 
States Signal Service Bureau. 

During the yeai's since Prof. Mitchell’s leaving the in¬ 
stitution, its future had appeared dark enough. In taking 
charge of the Dudley Observatory in 1859 he announced 
his expectation that “the Cincinnati Observatory was 
soon to be placed on a permanent foundation, and that 
each observatory would be occupied on a star catalogue 
down to the tenth magnitude.” But it is not surprising 
that the interval of the war should retard the plans he 
had formed, and prevent, under ail circumstances, their 
subsequent execution by his successors. 

But in 1870 a movement was originated by Abbe, which, 
at the time this article was written, promises by its deve¬ 
lopment to secure results worthy of the noble founder of 
the observatory, and of the West A tripartite agreement 
has been secured between Mr. Longworth’s heirs, the 
Astronomical Society, and the city, by which the sale of 
the o|d site was permitted, and the city pledged to main¬ 
tain the obsenmtory in connectfbn with the university; 
original investigations, and n6t mere educational uses 
bemg guaranteed as its object. On Mount Lookout, one, 
of the highest points in liarailton County, adjacent to a 
park not likely to be built up tq the injury of astronomical 
observations, the corner-stone of the new observatory was 
laid, August 28, by the mayor of Cincinnati. The obser¬ 
vatory is to be 71 ft. by 5^ ft., with an elevation pf 60 ft. 
It will built of brick, trimmed with freestone. The 
pier of the Munich equatorial is to be of solid brick, with 
like capping; its height 36 ft., and its diameter 17 ft. The 
iron revolving turret dome adds half a storey. I'he 
dional instruments occupy the wings- 

The whole new enterprise owes its success thus far tb 
the munificence of Mr. John Kilgpur, of Cindnnao, who 
granted the site and a liberal grant of mtweyi Cincinna 
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holds that she has good ground ol expectancy of success. 
What they need, what every observatory needs, is, first of 
all, an astronomer with provision for his maintenance, 
that he may be free from other avocations and cares.'’ 



Fig. I.—Ormsty McKnight Mitchell. 


A true astronomer, then, first of all—before even the most 
imposing edifice or instruments. An astronomer with a 
true conception of his work, with the splendid objects 
before him, and the advantages of our day, may largely 
repay the benefactions of the liberal by the lasting bene¬ 
fits not of mere theory, but of the practical usefulness of 
discovery. 



Fig. 2. —The Eiiuatorial of Cincinnati Observatory. 


The U.S, Naval Observatory ,—^The history of this 
Observatory is not a little remarkable. 

Close on the isle on which stood what was known as 
. the Washington propernear the old Capitol, stood. 


in 1033, an unpretending wooden building but 16 ft. square, 
erected at the expense of a lieutenant of the navy, and 
equipped with a 5-foot Troughton transit instrument. 
This was the United States Naval Observatory in 
embryo. 

The transit was one of the instruments made for the 
Coast Survey, under the supervision of Mr. Hassler, its 
first superintendent, during his long detention in England, 
by the breaking out of the war. Returning only in 1815, 
and the survey itself being soon arrested by Congress, 
his instruments and the “ fixed observatory,” the establish¬ 
ment of which he was the very first in the United States 
to propose, rested quietly in staitt quo ante belhcm. In 
1832 the Coast Survey was revived ; but as an observatory 
was peremptorily forbidden by the law, the transit was lent 
to Lieut. Wilkes for his observations. 

Lieut. Wilkes's observations were, however, at first only 
for obtaining clock errors, needed for determining the 
true time for rating the naval chronometers then under 
his charge. This testing of all the chronometers and 
other naval instruments used by the United States ships 
(begun in 1830 by Lieut. Goldsborough) had been at once 
found a wise and useful economy for the navy. The 
Secretary, therefore, established this little receptacle for 
charts and instruments by placing an officer in charge^ 
permitting him to build his own little observatory and do 



his own work. The “ Depot ” was the christening then 
given to the establishment. This was all that Wilkes or 
any one of his successors dared call it even as late as 
1842, when establishing the present astronomical institu¬ 
tion. 

But in 1838 a new call was made upon the Depot, which 
turned the whole current of its future. The exploring ex¬ 
pedition was about to sail for the South Seas. It would 
be of prime importance, in determining the longitude of 
places to be visited by the expedition, that corresponding 
astronomical observations should be made at home, to be 
compared on its return. Secretary Paulding gave the 
observations in the United States to Lieut. Gilliss, 
Wilkes’s successor at the Depot, and to Prof. Bond, of 
Cambridge. For the years 1838-43 Gilliss worked most 
accurately and unremittingly. With the help of an achro¬ 
matic telescope, added by the Navy Department, and the 
transit before mentioned, he observed and recorded 10,000 
j transits ; and his observations, afterwards tested by Prof. 
Peirce, were ranked by him among the highest then 
made. They are in the libraries of the astronomers of 
Europe. They procured, in fact, the founding of the pre¬ 
sent Naval Observatory. 

For this, however, hard work in abundance was to be 
done. Gilliss urged the unsuitableness of his building 
erected alongside of Wilkes's wooden square room) and 
his want of space to erect a permanent circle. He won 
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over the old [Navy Commissioners and the indorsement bridge Observatory. It gained the day for Gilliss, and 
of the Secretary to their recommendation for something for an observatory at Washington, He had^ closely ob« 
better. He pressed the Naval Committees frequently and served Encke’s comet, and read a paper on it before the 
closely, but enlisted scarcely one, except Mallory, of the National Institute. When he made, shortly after this, his 
House. Almost to a man they kept away from the Depot, last intended visit to the Senate Committee, Preston of 
although it was “ so near,” and no help seemed available. South Carolina asked, Are you the one who gave us 
But a celestial visitant now appeared, as, singularly notice of the comet ? I will do all I can to help you.” In 
enough, another did in 1843 for the benefit of the Cam- a week a bill passed the Senate ; and, strangely enough, 



Fig. 4.~The United States Naval Observatorj’-, Washington. 


passed the House also, without discussion, on the last day was justly understood to sanction them. Gilliss was sent 
of its session. It appropriated 25,000 dols. ; but still ‘‘for abroad for instruments and plans for an observatory, 
a Depdt of Charts and Instruments.” The site chosen by President Tyler for the building 

But the Secretary of the Navy was no longer officially was fraught with historic interest The square embraces 
bound by the name. The report of the committee, which a little more than nineteen acres in measurement It 
secured the bill, was so expressly in favour of astronomi- is now tastefully laid out and ornamented. Nearly 
cal, meteorological, and magnetic objects, that Congress central within it stands the building represented 



in Fig. 4.^ It is on the second highest eminence equatorial, the meridian circle, the transit, prime veartical^ 
within the city limits, commanding the view of the public and mural circle on which so much valued Wtek 
buildings, of the neighbouring cities of Georgetown and has been done. He had begun a Ebrar^y fu which 
Alexandria, and of Arlington. - nearly 200 volumes of the higfiest stahiiarii works were 

In 1844 Gilliss reported the completion and equipment presented by the Gfemwidt^ FariSj^ BodiB, and Vienna 
of the central building. He had secured the exc^ent institutions, ^ 
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A MONUMENT TO JEREMIAH HORROCKS 

A t the last meeting of the Royal Astronomical So- 
ciety^ Prof. Adams said that he had been requested 
to call the attention of the Society to a petition which was 
about to be presented to Dean Stanley, It would speak 
for itself, and he would therefore read it to the meeting. 
It ran thus :— 

To the Very Reverend the Dean of Westminster. 
Reverend Sir, 

It appears to us that the approaching transit of 
Venus offers a fitting occasion for the erection of a me¬ 
morial to Jeremiah Horrocks, curate of PIoole, in Lan¬ 
cashire, to whom the science of astronomy is indebted 
for the earliest observation of Venus upon the sun’s disc. 
He predicted, by his own calculations, the transit of the 
year 1639, which he and his friend Crabtree had the 
exclusive privilege of witnessing. The labours of Plor- 
rocks in connection with this memorable occurrence, as 
well as the originality of his views on other astronomical 
subjects, have, by the unanimous consent of scientific 
men, assigned to him a high place in the roll of illus¬ 
trious astronomers who adorned Europe in the seven¬ 
teenth century. 

We therefore venture to I'cquest your permission to 
place in Westminster Abbey a tablet or some other me¬ 
morial of Jeremiah Horrocks, 

We have the honour to be, 

Reverend Sir, 

Your obedient Servants, 

(Signed) by the Astronomer-Royal, the President of the 
Royal Astronomical Society, and a number of the most 
distinguished P'ellows of the Society. 

Prof. Adams remarked that he need not say anything 
further to recommend the signature of the memorial to 
the Fellows of the Society. It was perfectly impossible 
to estimate too highly the credit due to Plorrocks, espe¬ 
cially when his age and opportunities were taken into' 
account. Not merely had he been successful in observ¬ 
ing the transit of 1639, but he had first corrected the 
tables of Venus, from his own observations, and had 
thereby rendered his prediction of the transit possible. 
Had he merely followed the tables which had been pub¬ 
lished by Kepler, he could not have predicted the transit, 
and it would probably have slipped by unobserved. And 
this was by no means the only astronomical service ren¬ 
dered by Horrocks. His discovery of the law of libration 
of the moon’s apogee constituted an important advance 
in the knowledge of the lunar motions. In fact, Sir 
Isaac Newton, when nearly half a century afterwards he 
attempted to explain those motions on mechanical prin¬ 
ciples, could not find any more convenient representation 
of the motion of the moon’s apse than that which had 
been given by Horrocks. He had, therefore, great plea¬ 
sure in bringing this petition to the notice of the Fellows 
of the Society. 


FRENCH PREPARATIONS FOR THE 
TIUiNSIT OF VENUS 

AT the meeting of the French Academy of June 29, 
M. Dumas gave in the Report of the Commis¬ 
sion charged with making the necessary preparations for 
observing the approaching transit of Venus. 

The stations chosen by the commission are Campbell and 
St. Paul Islands, Houmda, Pekin, Yokohama and Saigon. 
Each expedition is under the charge of a chief, the con¬ 
duct of the first having been intrusted to M. Bouquet de 
la Gr^^e, the second to M. Mouchez, the third to M. 
Andrd, the fourth to M. Fleuriel, the fifth to M. Janssen, 
and the sixth to M. Herault. The observers altogether 
number twenty-five, accompanied by twenty-five assis¬ 
tants. M, Bouquet de la Grye has already left; M, 


Fleuriel is on the point of setting out for Pekin. M. 
Janssen loses no time in leaving for Yokohama, from 
which he will not return directly to Europe, having under¬ 
taken to go to Siam to observe the eclipse which will be 
visible there. 

As Campbell and St. Paul Islands are perfectly barren, 
the expeditions destined for them have been specially 
cared for, being furnished with fuel and provisions for six 
months. 

A sum of 300,000 francs was allotted by the State for the 
whole of the expeditions j but this sum having been 
found insufficient, tlie Minister of Marine has abundantly 
and generously provided for the wants which have been 
pointed out by the Commission. Indeed, the French 
Government has acted in the most handsome manner 
towards the various expeditions, which have been furnished 
with everything that is in any way necessary. 

As to instruments, besides those which have been 
specially constructed for the enterprise, the depot of 
Marine has placed at the disposal of the expeditions a 
large number of instruments, among which are thirty-one 
tested chronometers. Four of the expeditions have each 
received an equatoreal of 8 in. No expedition from any 
other country, the Report states, will be possessed of in¬ 
struments so powerful. Equatoreals of 6 in. have been fur¬ 
nished to the six expeditions, and telescopes of the same 
power as those adopted by the various expeditions of 
other countries. 

Various photographic apparatus and methods of obser¬ 
vation have beer proposed. The Commission has 
decided in favour of the system of M. Frzeau, who has 
himself superintended the construction of instruments and 
initiated the operators in all the practical details which 
they ought to follow. 


ON VAPORISING METALS PV ELECTRICITY 
'T'HE following simple results obtained by frictional 
electricity may be of interest, perhaps too of use 
in the investigation of certain minerals and the action 
of intense heat upon them. 

^The description of a characteristic expeiiment is all that 
will be necessary to explain the process and to show how 
similar results may be obtained from other substances. 
A very fine thread of sheet platinum, of about an inch in 
length, is placed between two microscopic slides of glass, 
and two pieces of thin sheet copper with rounded ends 
are placed in contact with the extremities of the platinum, 
the copper being any convenient length and breadth, so 
as to extend beyond the glass slides, but not to be as 
broad; a charge of electricity from about eight square 
feet of Leyden jar is passed through the metals ; the 
effect of the heat from the charge is to vaporise the plati¬ 
num, which is instantly condensed in a transparent layer 
upon the cold glass. The layer can be investigated by 
a microscope, and employed in various ways to deter¬ 
mine the character of the metal and its effect upon 
reflected or transmitted light. 

Copper, tinfoil, tinfoil amalgamated with mercury, gold 
and silver, can be used in a similar manner, but they pro¬ 
duce layers very dissimilar in appearance. To act upon 
finely-ground substances, such as vermilion, sulphate of 
antimony, sulphur, &:c., a line of the powder must be 
made and the charge be passed through in the same 
way as through the platinum. 

Part of the vapour escapes from between the slides, but 
this can easily be condensed upon each of two pieces of 
glass placed in such a way as to intercept the vapour as 
it passes from between the two slides; it is then con¬ 
densed in a long but narrow line. The manner in which 
the glass is affected by the heat, and the concussion pro¬ 
duced by the expansion of the vapour, are worthy of notice. 

Considerable difficulty will be found in vaporising 
copper, doubtless from its being such an excellent con- 
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ductor. Some of the powdered substances appear to 
require a small spark to be passed through them before 
they allow a larger charge to pass, as if the particles 
needed polarisation. 

G. H. Hopkins 


THE HERPETOLOGY OF NEW GUINEA^ 

D r. ADOLF BERNHARD MEYER, who, as most 
of the readers of Nature will be^ aware, has 
lately returned from a very successful expedition to New 
Guinea, has published in the Monatsberichte” of the 
Berlin Academy a short account of his herpetological dis¬ 
coveries, which present several points of interest. Pre¬ 
vious investigators of the natural history of this wonderful 
land have paid more attention to its birds than to its 
reptiles and amphibians—a circumstance perhaps scarcely 
to be wondered at in the land of paradise-birds and so 
many other anomalous forms. Dr. Meyer, however, while 
he has by no means neglected the class of birds, as shown 
by his recent communications upon that branch of zoology 
to the Academy of Vienna, has likewise paid much atten¬ 
tion to the representatives of the inferior orders of rep¬ 
tiles and batrachians which he met with in N ew Guinea 
and the adjacent islands. Although this branch of the 
Papuan fauna is well known to be comparatively poor, 
Dr. Meyer’s labours have been by no means without result. 
Of sixty-three different forms belonging to these orders 
of which he collected specimens, thirty-four have turned 
out to be new to science ; and of the remaining twenty- 
nine, the greater part were previously not known to occur 
in this locality. 

Of tortoises, besides the marine Chelons imbricata^ 
only one was obtained in New Guinea, which, however, 
was of a new species belonging to an Australian form. 
Of lizards, upwards of thirty species were collected, 
amongst 'which Australian types are again predominant. 
Amongst the sixteen serpents met with in New Guinea, 
Jobi, and Mysore, were several of special interest. The 
Australian carpet snake, Morelia^ is represented by an 
allied form, proposed to be called Chondropython^ besides 
which two other new genera are described, one belonging 
to the boas, and the other to the colubrine snakes. 

Of batrachians, Dr. Meyer collected specimens of nine 
species in New Guinea and its islands, five of which he 
considers to be hitherto undescribed. 

It will be thus evident that Dr. Meyer has made a by 
no means inconsiderable addition to our knowledge of 
this branch of the Papuan fauna. At the same time it 
cannot be supposed that we are, as yet, by any means 
perfectly acquainted with the herpetology of New Guinea 
when so little is known of the vast interior of this strange 
country. 


COGGJA^S COMET 

A N observation taken hei'e on July 4, shows so 
close an agreement with the position calcu¬ 
lated from my parabolic elements in Nature (voI. 
X. p. 149), that it appears unlikely the comet can 
have so short a period as 137 years, and consequently 
that, notwithstanding similarity of orbits, it probably is 
not identical with the body observed by the French 
Jesuits in China in July 1737. Between April 17, the 
date of discovery, and July 4 if had traversed an arc of 
just 90° of trae anomaly, and if any decided ellipticity 
existed, so wide an arc must have shown it, the stellar 
appearance of the nucleus having admitted of very exact 

* ** Uebersicht der von mir anf Neu Guinea, und den Inseln Jobi, M3rsor€, 
Tind Mafoer im Jabre 1S73, gesammelten Amphibien.” Von Dr. Adolf B«m* 
bard Meyer. (Berlin : Monatsb. Akad., 1874.} 


observation throughout. On. July 4, twenty-one days after 
the last position I employed in determining the orbit, the 
computed right ascension differs only and the decli¬ 
nation 14" from the observation. In all probability, 
therefore, the comet has not visited these parts of space 
within many centuries. 

Measures of the diameter of the nucleus on July 4 gave 
nearly 14 seconds of arc, the distance of the comet at the 
time, by my elements, being o‘6oi6, which indicates a 
real diameter of about 3,750 miles ; it has, perhaps, 
slightly contracted within the last fortnight. 

This morning Mr. W. Plummer, at this observatory, 
found the comet equal in brightness to a Persei, a second 
magnitude star in Argelander’s Atlas. 

I may here mention that for calculation of actual di¬ 
mensions or distances I take the sun’s parallax, after M. 
Leverrier == 8''''*86, which, combined with Capt A. R. 
Clarke’s value of the earth’s equatorial semi-diameter, gives 
for the mean distance of the earth from the sun, 92,268,000 
miles, a figure that I believe to be as probable as any now 
to be attained. The moon’s mean distance from the 
earth, adopting Prof. J. C. Adams’s parallax, is thus found 
to be 238,800 miles, or 60*273 equatorial radii of our 
globe. J. R. Hind 

Mr. Bishop’s Observatory, 

Twickenham, July 7 


DE CANDOLLHS PROPOSED ^^PHYSIO¬ 
LOGICAL GROUPS” OFHLANTS 

T N the Archives des Sciences Physiques et Natureiks, 
^ No. 197, M. de Candolle proposes a new classification 
of the vegetable kingdom, based on the physiological re¬ 
lations of plants to heat and moisture, which he believes 
affords a means of tracing the connections of recent and 
fossil floras in a way which neither botanical nor 
geographical^' grouping do. He makes six divisions 
•altogether. 

1. The first of his physiological groups ” consists of 
those which need much heat and much moisture, and to 
them he gives the name Hydromegatherm, or, for short, 
Megatherm. These at present live in the tropics, 
and sometimes as far as 30° N. and S., in warm and damp 
valleys, where the temperature is never below 20° C., and 
the rains never fail. The predecessors of the existing 
Megatherms were widely spread, but at the commence¬ 
ment of the Tertiary period they became confined pretty 
much to the equatorial zone. Their botanical characters 
vary considerably, and they are represented in almost all 
cases by different species in Asia, Africa, and America. 
The most charactei'istic families are Menispermaceae, 
Byttneriacese, Ternstrcemiacens, Guttiferas, Sapindacese, 
Dipterocarpece, Sapotace^e, Apocinaeeae, Aristolochacse, 
Begoniaceje, Piperaceae, &c. 

2. His second group requires heat with dr5naess—^Xero- 

philes he proposes to call them. Their present distribu¬ 
tion is in dry and warm regions of from 20° or 25° to 30° 
or 35^ on each side of the equator (their particular 
districts are carefully noted). The group includes a large 
proportion of Composite, Labiatse, Boraginacese, Liiiacein, 
Palmas, Myrtaceas, Asclepiadaceas, Euphorbiaceae ; but the 
most characteristic are Cactacese, Ficoideae, Cycadacese, 
Proteaceae, and Zygophylleas. There are few large 
trees, few annuals, and the aspect of vegetation is but 
meagre. The palasontology of the regions where Xero- 
philes now exist is too little known for us to be able 
to trace the former migrations of plants forming this 
group. ^ ^ . 

3. The third group includes those plants which require 
a moderate heat, rs'’ to 20° C, and moderate 

and are named Mesotherms. They are howfomid ^dahci 
the Mediterranean, in the slightly elevated r^nns of 
India, of China, Japan, California, Cehtr^CiitBd'States^ 
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the Azores, and Madeira, and in the plains and low 
valleys of Chili, Monte Video, Tasmania, and New 
Zealand* Their characteristic families are the Laurinem, 
Juglande^jEbenacese, Myricacas, Magnoliacese, Aceracese, 
Hippocastanem,Campanulace 3 e, Cistiacem, Philadelphinise, 
Hypericacese, mixed however with a large number of 
Leguminosa, Composite, Cupuliferm, Labiatae, &c. ^ 

4. The fourth group is of plants of temperate climates 
having annual means of 14° to 0° C., and these are named 
Microtherms. In Europe they occupy plains from the 
Cevennes and Alps to the North Cape, in Asia from the 
Caucasus or Himalaya, to 65°, in America^ from 38° or | 
40"^, to 60° or 65°. They are also met with in Kerguelp, 
Campbell, and the Malonine Islands, and the mountains 
of New Zealand. No characteristic families are enume¬ 
rated, as it is the absence of forms that are usually Meso- 
therms and above all of Megatherms or Xerophiles, which 
distinguishes this group. 

5. The fifth group is of plants living in arctic or antarctic 
regions, or high on mountains intemperate regions. They 
need but little heat, and hence are called Hekistotherms. 
One of their important characteristics is that they can 
endure the absence of light during the time they are 
covered with snow. Though no family belongs entirely 
to this group, Mosses, Lichens, Grasses, Crucifers, 
Saxifrages, Roses, and Composites bear a large propor¬ 
tion to the whole. Some species of Betula, Salix, 
Empetrum, Vaccinium, and certain Conifers also are 
Hekistotherm. 

6. The sixth group includes exceptional plants; those 
requiring a mean annual temperature of more than 30^ C., 
for which the name Megistotherm is proposed. 

After the description of his proposed groups, M. de 
Candolle at once faces an objection he sees is sure to be 
raised, and that is the difficulty of classing a species 
under any one particular group. His reply is that it is 
always possible to do so if due attention is paid to the 
conditions under which it lives, both by studying the 
climatal conditions of its native country, and by experi¬ 
mental culture. Fossil plants, he admits, can only be’ 
classed by analogy ; but he very justly adds that in deter¬ 
mining their botaxiic affinities in like manner there is gene¬ 
rally nothing but analogy to rely on, flowers and fruits being 
wanting. In answer to the possible objection that there 
are transitions from one group to another, and that the 
limits are arbitrary, he is content to reply that though a 
classification based on botanical characters may be more 
precise, the limits of geographical groups and of geolo¬ 
gical periods are equally wanting in exactness. 

The fact that his physiological groups in no way 
coincide with established botanical or geographical groups 
is worth notice. All families that are at all numerous 
in species are represented in more than one of these 
physiological groups, and sometimes in them all. To 
give only one instance, the Primulacem live in almost 
all cold and temperate regions, and yet the Myrsi- 
neace^, which are their woody representatives, are 
found in the tropics. Even in genera which have not 
many varieties of form, the same is the case. The 
Cassias, for example, are mostly Megatherms or Meso- 
therms, yet Cassia marylandica flourishes at Geneva, 
where the winter minimum is sometimes 25® C. Some 
willows flourish far north, yet Saiix hmnboltiana 
IS met with in the district of the Amazon, and Salix 
sajsaf grows in Egypt. 

Is there any connection between the physiological 
properties of plants and the form of their organs of 
vegetation? M. de Candolle thinks not. For example : 
there is no recognisable difference between the forms and 
tissues of ferns which we have to preserve in hot-houses 
and those which will grow in the open air. There are 
many facts such as these which seem to show that there 
IS no direct relation of cause and effect between the form 
and those physiological qualities of plants which have 


reference to climatal conditions. There is rather a depen¬ 
dence on some common cause which has influenced both 
sets of phenomena, which M, de Candolle refers to heredity. 
A species has a particular form because its ancestors had 
a form more or less the same. _ It has certain physiological 
qualities with reference to climate because the exterior 
conditions which have been imposed on it through innu¬ 
merable ages have prevented other qualities from being 
developed and have secured the heredity of those which 
have enabled it to live. This, he considers, is the key to 
the explanation why a flora of any particular climate does 
not present in the totality of its species any distinctive 
peculiarities. Arctico-Alpine plants are of different 
families, and it is impossible to point to any development 
of an organ which cannot also be met with in tropical 
plants. The ascendants of Arctico-Alpine plants have 
lived together, and only certain of them have lived to¬ 
gether through changes of temperature. Physiological 
qualities may be changed in hngth of time when exterior 
conditions have not changed in such a way as to cause a 
species to perish. M. de Candolle lays great stress on the fact 
we learn from the experience of horticulturists, that it is 
much more rare to obtain any change in the power of a 
plant to endure modifleations of climate than it is to ob¬ 
tain change of form. A period of greater length than the 
historic period of Europe seems to be needed for a modi¬ 
fication of physiological conditions; witness the fact that 
for some 3,000 years the date has been grown in Greece 
and Italy without any success in getting the fruit to ripen. 
The fact that physiological conditions are so much more 
permanent than form is to M. de Candolle a strong argu¬ 
ment in favour of his physiological groups. The impos¬ 
sibility of making geographical groups perfectly true, to¬ 
gether with the fact that the climates of each region have 
changed from one period to another, is also claimed as 
additional argument in favour. 

For the purpose of showing that these groups make the 
facts of geographical botany, both of geological and pre¬ 
sent times, more precise and more easy of discussion 
as regards general laws, their distribution in Europe since 
the commencement of the Tertiary period is taken as an 
illustration. The works of Goeppert, Heer, Unger, Garo- 
vaglio, Ch. T. Gaudin, Saporta, &c,, have supplied M. de 
Candolle with his data, and on comparing the fossil floras 
wfith recent forms he has had no difficulty in classifying 
them according to his groups. He, of course, goes on 
the hypothesis that like forms have sprung from like an¬ 
tecedents possessing like hereditary physiological pro¬ 
perties. As an illustration that any uncertainty there 
may be is within limits, he points out that though a fossil 
Ficus might be taken for a Megatherm or Mesotherm, it 
could never be mistaken for a Microtherm or Hekisto¬ 
therm, since we do not now know any Ficus capable of 
resisting such cold, A fossil Betula may have been Mi¬ 
crotherm or Hekistotherm, but not Megatherm. 

Acting on these hypotheses he has reduced his results 
to tabular form, prefacing the remark that his great diffi¬ 
culty has been to class the different fossil floras according 
to geological periods that could be relied on; stratifica¬ 
tion and not palaeontology being the only safe basis of 
relative age grouping. 

Different climates prevailed in different parts of Europe 
during the Tertiary period as well as now, and he urges it 
must be recollected that when two fossil floras (faunas 
equally so) which are much alike are met with in widely 
separated latitudes, they cannot have been contempo¬ 
raneous. In the same latitude, too, difference of eleva¬ 
tion will have had a similar effect to difference of latitude. 
Floras of quite different facies may therefore have been 
contemporaneous. 

In transcribing the following table and explanations we 
have given only the name of the author who has described 
the floras. M. de Candolle gives exact references to the 
works where the descriptions may he found. 
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Distribution of Physiological Groups in Europe since the 
Co 7 nmeJicement of the Tertiary Period acco?'ding to our 
prese 7 it knotvledge of Existmg and Fossil Floras 


expected have not been worked geologically, and no bed con¬ 
taining Xerophiles is known. 

C. — Mesotherms. 
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EXPLANATION OF THE TABLE 

A. — Mcgaiherms, 

A. Existing Megatherms. 

Ah BedsofMonod, Paudeze (Heer). Mesotherms are mixed 
with Megatherms. 

A-. Gypses d’Aix.” Mega therms with Mesotherms 

A'*^. Chiavone and Salcedo (Massalongo). Mesotherms are 
mixed wdth Megatherms but the former are in large pro¬ 
portion. 

A^. ** Sables superieurs du Soissonnais” (Watelet), containing a 
large proportion of ^legatherms. The stratigraphical 
position of these beds, it should be noted, is inferred 
from paleontological evidence rather than from super¬ 
position. 

A®. Boica (Massalongo), although mixed with Mesotherms, Me- 
gatlierms preponderate. 

A®. Sheppy (Bowerbank, Ad. Brongniart, Lyell). 

B .—EJcIsfmg A'erophdes. 

The countries where fossil floras of this character are to be 


C. Existing and recent Mesotherms. 

C^. Many floras in the south-east of France worked out by 
Saporta. 

C”. Meximieux (Saporta). 

C^. S. Jorge, Madeira (lieer). 

0 “^ and C". South-east of France (Saporta). Some Megatherms 
occur in his lists, but they do not form a fourth part of 
each flora. 

C^‘. Piedmont (Sismonda). 

C^. CEningen (Heer). 

C^. Monod, Paudeze (see A’'). 

C*’. Dantzig (Heer). The lower bed contains Seqiioid, Smilax, 
Myrica, Ficus, Lauracex, Jiiglandacece, &c. 

“ Gypses d’Aix ” (see A^). 

Chiavone and Salcedo (see A^). 

Boica (see A®). 

Spitzbergen (Heer), mixed with Microtherms 
Iceland (Heer), mixed with Microtlierms D'^'. 

D. — 2I:erotJicrms. 

D. Existing and recent Micro therms. 

Dh Cannstadt alluvial deposits. 

I)^ Laminated lignites of Diirnten (Heer). 

Cromer forest bed (Lyell, Heer). 

Dh Spitzbergen (Fleer), mixed with C^*^. 

D’’. Iceland (Heer), mixed with 

E. — Behistotherins. 

E. Existing Hekistotherms. 

Eh Southern Sweden, Denmark (Nathorst). 

EA Meckl-jnburg and Cromer below the forest bed (Nathorst). 
Eh Glacial clay of Schwerzenbach—betw^een Zurich and Con¬ 
stance—(Nathorst). 

Eh Superficial diluvium of Spitzbergen (Heer). 

Signs. 

4 - When two groups are united by the plus sign it means that 
at least one-fourth of the flora is made up of the second 
group indicated. 

? The note of interrogation is used to imply that the geological 
age of the bed is doubtful. 

Setting out with the belief that at a most remote period 
there was all over the globe a high and nearly uniform 
temperature, followed by a gradual cooling and the deve¬ 
lopment of diversities in climates M. de Candolle pro¬ 
ceeds to show that the earliest plants must have been 
Megistothenn. With the exception of the carboniferous, 
we are too imperfectly acquainted with the floras of Pri¬ 
mary and Secondary periods to trace their distribution. 
At the commencement of the Tertiary period Megatherms 
occupied all the then land surfaces up to 58°. The other 
groups became gradually separated, and migrated as in¬ 
crease of cold drove them from their former areas. The 
means by whi ch this w^as effected is a matter of hyp othesis, bu t 
it is not hypothesis to say that the various groups never 
sprung from a single group. It cannot be proved that 
there formerly existed a single form of vegetation, while 
hi. de Candolle urges that the surface of the globe cer¬ 
tainly had formerly one uniform climate. The distribution 
of physiological groups indicates two sorts of floras, one 
migratory, the other fixed. Intertropical floras have had 
but few vicissitudes, arctic and antarctic have experienced 
many. 

We submit this resume of M. de Candolle’s proposal 
and illustration without at present offering any remarks. 


NOTES 

The usual programme of the forthcoming (the 44tli} 
of the British Association at Belfast has 
First General Meeting -will be held on .Wednesday^ 4 ^- 
8 A.M. precisely, when Prof. ’WilHamsba,;' 'rerign 

the chair, and Prof, Tyndall, ;F.E.S., a^ume/ 
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tKe presidency, and deliver an address. On Thursday evening, 
Aug. 20, at 8 P.M,, there will be a Soiree ; on Friday evening, 
Aug. 21', at 8 r,M., a Discourse by Prof. Huxley, F.R.S.; on 
Monday evening, Aug. 24, S.30 I’-M., a Discourse by Sir John 

Lubbock, Bart., M.P., F.R.S. ; on Tuesday evening, Aug. 25, 
at 8 P.M., a Soiree 5 on Wednesday, Aug. 26, the concluding 
General Meeting will be held at 2.30 P. M. The following are the 
officials of the various sections :-~A, Mathematical and Physical 
Science.—President: Rev. Prof. J. H. Jellett, M.R.I.A. Vice- 
Presidents : Prof, Everett, F.R.S.E. ; Prof. Purser, M.R.I.A. 
Secretaries : Prof. W. K. Clifford, F.R.S. ; J. W. L. Glaisher, 
F.R.A.S.; Prof. lierschel, F.R.A.S. ; Randal Nixon; G. F. 
Rod well, P\R.A.S. B, Chemical Science-—President: Prof. 
A, Crum Brown, F.R.S.E. Vice-Presidents: Prof. Maxwell 
Simpson, F.R.S. ; Dr. Debus, F.R.S. Secretaries: Dr. J. F. 
Hodges, F.C.S. ; W. Chandler Roberts, F.C.S. ; Prof. Thorpe, 
F.R.S.E. C, Geology.—President : ITof. Hull, F.R.S. Vice- 
Presidents : Prof. Harkness, F.R.S.; Prof. Geikic, F.R.S. 
Secretaries: Louis C. Miall; R. G. Symes. 1 ), Biology.— Pre¬ 
sident: Prof. Redfern, M.D. Vice-Presidents: Dr. Hooker, 
C.B., Pres. R.S. ; Sir W. R. Wilde ; J. Gwyn Jeffreys, F.R.S. 
Department of Anatomy and Physiology.—Prof. Redfern (pre¬ 
sident) will preside. Secretaries : Dr. J, J. Charles; Dr. P. H. 
Pye-Smith. Department of Zoology and Botany.—Dr, Hooker, 
C.B., Pres. R.S. (vice-president), will preside. Secretaries: Prof. 
W.T. Thiselton-Dyer, Prof. R. 0 . Cunningham, F.L.S. Depart¬ 
ment of Anthropology.—Sir W. R. Wilde (vice-president) will 
preside. Secretary : F. W. Rudler, F.G.S. E, Geography, 
—President: .Major Wilson, F.R.S., Director of the Topo¬ 
graphical Department of the Army. Vice-presidents: Sir 
Bartle Frere,G.C.S.I., K.C.B., F.R.G.S.; Admiral Ommanney, 
C.B., F.R.S. J Major-General Strachey, F.R.S. ; Secretaries: 

E. G. Ravenstein, F.R.G.S. ; 10 . C. Rye; J. 11 . Thomas, 

F. RtG.S, F, Economic Science and Statistics.—-Presi¬ 
dent —. Vice^X^residents i W. ^Donnelly, C*B. ; Prof. T. E, 
Cliffe Leslie, Secretaries: F. P, Fellowes, F.S.A.; H. 
Macrory. G, Mechanical Science.-—President; Prof. James 
Thomson, F.R.S.E. Vice-presidents: Sir John Ilawkshaw, 
F.R.S. ; Sir Charles Lanyon. Secretaries: James Barton; 
E. H. Carbutt; J. N, Shoolbrcd, F.G.S. 

Ti-IE announcements for holding the twenty-third meeting of 
the American Association for the Advancement of Science at 
Hartford, Connecticut, on Aug. 12, have been issued by the 
secretary, in which we are informed that the head-quarters will 
be at the State House. Dr. John L. Leconte, of Philadelphia, 
is president of the coming meeting ; Prof. C. S. Lyman, vice- 
president ; F. W. Putnam, of Salem, permanent secretary; 
Dr. A. C. Hamlin, general secretary; and William S. Vaux, 
treasurer. The Hon. H. C. Robinson is chairman of the local 
committee. 

A MARBLE replica of Woolncr’s remarkably fine bust of the 
late Prof. Sedgwick has just been placed in the hall of the 
Geological Museum in Jermyn Street, the gift ofa lady who 
wishes to be anonymous. The School of British Geology is now 
well represented in this museum by the busts of the following 
geologists:—Hutton, Playfair, Sir James Hall, William Smith, 
Greenough, Buckland, De la Beche, Forbes, Murchison, and 
Sedgwick. 

It will be heard with regret that Dr. J. Hughes Bennett has 
been obliged, on account of ms health, to intimate his resigna¬ 
tion of the Chair of Physiology in the University of Edinburgh. 
It is understood that Dr. McKendrick, Dr. Bell Pettigrew, and 
Prof. Rutherford will offer themselves for the vacant chair. 

Prof. Schroeder of Erlangen {Deutsche ArchhfUr kUnische 
Medicin) confirms, by a remarkable case occurring in his own 
practice, the previous observations of Winkel and C. Braun, of 


the occasional occurtenco of small cysts in the mucous membrane 
of the vagina of pregnant females containing some kind of air. 
These cysts he proposes to call air-cysts. Wlicn they are opened 
the air escai>cs with a rcqjort or crude, ^Hicsc observations, if 
verified by sxrbsequent inquirers, will form a remarkable addition 
to the pathology of gaseous secretion or protluctioii. 

The Observatory at Kiel, of which Dr. A. F. Peteivs is 
director, is to be removed to Altona, in order to be in closer 
connection with the University. 

The death is announced of Mr. Henry Grinncll, of New 
•York, whom the JCnglish public will remember in conuection 
with the GrinneU Arctic Expedition. 

At the distribution last week of prises at King’s College, Mr. 
W. E. Forster, M.P., gave an address in which, among other 
subjects, lie contrasted the expense of tMlncating a hoy from the 
age of nine to twenty-two at the older schools and universities 
with the cost of education during the same period at King’s Col¬ 
lege ; in the former case it is between 1,600/. and 1,800/,, in the 
latter only 400/, hlr. Forster also referred to the superior ad¬ 
vantages, in some respects, of German over Jfnglish schools; 
he I'night at the same time have pointed out that a German 
boy can obtain the best etlucation which his country can give 
at a cost of something like 5/. a year, which for the thirteen 
years between nine and twenty-two amounts to the ridiculously 
small sum of 65/. 

At St. John’s College, Cambridge, in April 1875, will 
be offered for competition an Exhibition of 50/. per annum for 
proficiency in Natural Science, the Exhibition to be tenable for 
three years in ca.se the Kxhihitioncr have passed within two 
years the Previous i^ixamination as required for candidates for 
honours; otherwise the ICxlubition to cease at the end of 
two years. The candidates for the Exhibition will have 
a special examination (commencing on Saturday* April 3, 
at I P.M.) in (i) Chemistry, including practical work in the 
j laboratory ; (2) Physics, vis. lUectricity, Heat, Light; (3) Phy¬ 
siology. They will also have the opportunity of being examined 
I in one or more of the following subjects-"(4) Geology; (5) 
Anatomy; (6) Botany, provided that they give notice of the 
siilijects in which they wish to be examined four weeks prior to 
the examination. No candidate will be examined in more than 
three of these six subjects, wherof one at least must be chosen 
j from the former group. It is the wish ol the master and seniors 
I that excellence in some single department should be specially 
regarded by the candidates. They may also, if they think fit, 
offer themselves for examination in any of the Classical or Ma¬ 
thematical subjects. Candidates must send their names to one 
of the tutors fourteen days before the commencement of the 
examination. The Exhibition is not limited in respect to the 
age of candidates, and is not vacated by election to Foundation 
Scholarships. 

There will be an examination at Queen’s College, (’ambridge* 
on Thursday, Oct. 8, 1874, for an .Exhibition for proficiency in 
Natural Science, open to all persom under twenty years of age 
who shall not have commenced residence in the University. 
The Exhibition will be of the value of 40/. per aimiim. Candi¬ 
dates will be required to pass an examination in elementary 
classics and mathematics. No Exhibition will be given unless 
the examiners report that a candidate merits such a distinction. 
Each candidate must forward to the President of the College 
before the day of examination a certificate of birth or baptism, 
and a certificate of good conduct from a graduate of Cambridge, 
Oxford, or Dublin. The successful candidates will be required 
to enter their names on the boards of the College and to com¬ 
mence residence at once. Further^ particulars will be furnished 
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by tlie Rev. Dr. Campion, or the Rev, G. Pirie, Tutors of the 
College. 

^ The first number of a new journal, which promises to be an 
important organ on an important subject, appeared on wSaturday 
last. The Sanitary Record, a weekly journal of public health, 
proposes for its object, to collect and digest information relating 
to the health of the people, now much scattered, and therefore 
in a condition much less available for reference and study than 
it might be. It is also to contain original papers in which sani¬ 
tary points arc discussed in their scientific, social, and legislative 
aspects ; together with reviews of the British and foreign litera¬ 
ture of the subject. The staff of contributors includes names of 
many who hold the highest scientific position, and who are well 
known as authorities on hygienic matters. Miss Octavia Hill 
and several other ladies are also included ; a paper by Miss 
Beale, Principal of the Cheltenham College for Ladies, appearing 
in the first number, while others are promised shortly by Miss 
Stanley, Miss Hill, and Mrs. E. Maurice. We are convinced 
that this new journal will fill a gap which has existed for some 
time; and, from the introductory number before us, we think 
that no one will have reason to complain of the manner in which 
it has been organised and started. 

Prof. O. C. Marsh, of Yale College, has directed atten¬ 
tion, at a recent meeting of the Connecticut Academy of Arts 
and Sciences, to the peculiarly diminished capacity of the brain- 
case in some of the Tertiary mammalia of North America. This 
is most marked in the Eocene genus Dinoceras, an animal which 
must have been nearly as bulky as a full-sized elephant, and yet 
its brain could not have been more than one-eighth the average 
bulk of that in the Indian rhinoceros. In the Miocene Bronto- 
therium the brain-case was considerably large proportionately; 
and in the Pliocene Mastodon bigger still. These facts have an 
important bearing on the evolution of mammals, and open an 
interesting field for further investigation. 

An important addition to ornithological literature has just ap¬ 
peared in the form of Mr. Sharpe’s “ Catalogue of the Birds in 
the British Museum,” of which the first volume, comprising the 
Accipitres, or Raptorial birds, is before us. 

We believe that at a recent meeting of the Council of the 
Zoological Society it was'determined that a new building, on a 
large and much improved scale, should be commenced next 
spring and completed during the summer, to contain the lions, 
tigers, and other large feline animals. 

The Senate of the University of London, at a meeting on 
July I, adopted the following amendment by 17 votes to 10 on 
a proposal to obtain a new charter enabling the University to 
confer degrees on women:—That the Senate is desirous to 
extend the scope of the educational advantages now offered to 
women, but it is not prepared to apply for a new charter to admit 
women to its degrees.” 

The well-known German ethnologist. Dr. A. Bastian, is about 
to publish a work with maps and illustrations, giving the results 
o f the German expedition to the coast of Loango. 

M. Leverrier has asked for an authorisation to attend or to 
send a representative to the Maritime Congress, the programme 
of which we gave in a recent number. 

The comet is beginning to attract the notice of the general 
public. Telescopes are let on hire in several parts of Paris 
to get a view of it; 

The balloon of the Observatory of Paris is undergoing repairs 
under the superintendence of M. W. de Fonvielle. It will be 
used by him in making ascents in order to verify the law of 
barometric pressure calculated by Laplace. Trigonometrical 
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measures will be taken of the balloon by the astronomer of the 
Paris Observatory. The balloon is a silk one worth 1,600/., 
which was built during the war and was used for making captive 
ascents by the armk de la Loire. It is to be called the Nej}time. 

Scientific ascents are becoming numerous in Paris. Last 
Friday a balloon was sent up from La Villette gasworks to try 
an apparatus invented by M. Jules Godard to ascertain whether 
the balloon is descending or ascending. The motor of the 
apparatus is a large horizontal disc, which is pushed by air 
pressure and puts in motion an electrical signal. The contrivance 
is rather heavy and bulky, and the rate of motion gives no 
idea of the numerical value of the movement. 

We take the foliowing/rom the Academy :—“Some of the 
American papers state that Prof. Huxley is likely to be the suc¬ 
cessor of Prof. Agassiz, at Harvard. We hope there is no truth 
in this. Are the English Universities so rich in really eminent 
professors, and so poor in money, that they can or must allow 
Prof. Huxley to go to America in order to find leisure for work ? 
It would require nothing but the will for either Oxford or Cam¬ 
bridge to offer Huxley two or three thousand a year, without 
anybody suffering for it There are hundreds of non-resident 
Fellows, doing no good to the University, doing harm to them¬ 
selves in resting on their oars, when they ought to be pulling 
with all their might. Why not give five or ten such Fellowships 
to men like Huxley, and make the Universities again what they 
were in the middle ages, the very centres of intellectual force 
and light in the country ? The Universities are so rich that they 
could beggar the whole world. Will they allow themselves to 
be beggared by Harvard?” 

The first number of the Linguist and Educational Rmcm, a 
monthly journal devoted to language, antiquities, science, and 
education, has appeared ; its object is the popular treatment of 
the various branches of ethnology, folk-lore, and kindred sub¬ 
jects. This first number contains an interesting article on practi¬ 
cal education, in which the wider use of the natural sciences in 
schools is advocated and the disproportionate amount of time 
spent on the study of the classics deprecated. It also con¬ 
tains several other interesting articles in ethnology, &c. We 
gladly note that the editor intends to give a portion of space 
monthly to the proceedings and papers of local scientific societies. 

At the General Monthly Meeting of the Royal Institution, on 
Monday, the Secretary reported that Lady Fellows, the widow 
of Sir Charles Fellows, who was long a member and frequently 
a manager of the Royal Institution, had bequeathed to the 
Institution her drawings of Sir Charles’s celebrated collection of 
watches, bequeathed to the British Museum. 

Arrangements have been concluded between the proprietors 
of the DaUy Telegraph and Mr. Bennett, proprietor of the JLew 
York Herald, under which an expedition will at once be de¬ 
spatched to Africa, with the objects of investigating and reporting 
upon the haunts of the slave-traders, of pursuing the discoveries 
of Dr. Livingstone, and of completing if possible the remaining 
problems of Central African geography. This expedition has 
been undertaken by and will be under the sole command of 
Mr. Henry M. Stanley. 

At the fortieth Annual Meeting of the Statistical Society, held 
on June 30, the report showed an increase of seventy-six Fellows 
in the year ending December 31, 1873. By consequence, the 
financial state of the Society is satisfactory, the surplus of assets 
over liabilities being 2,508/. . Dr. Guy was re-elected president. 

It was reported last week that the cable steamer Eart^df:(^'' 
Nature, vol. x. p. 64) had struck on an icebe^ olf Bjtiihx 
and became a total wreck. Happily this beoi 

proved to he without foundarion, ■ ^ 
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On Saturday last, July 4, a meeting of the Council of the 
Koyal School of Mines was held at the Jerniyn Street Museum, 
at which the reports of the examinations of the students con- 
necteeV with that institution were received and considered, and 
the prizes awarded. The following gentlemen received the 
diploma of Associate of the Royal School of Mines .-—Mining, 
Metallurgical, and Geological Divisions, S. A. Hill and W. 
Saise; Miniirg and Metallurgical Divisions, R. Cowper, A. K. 
Guerard, C. Lloyd Morgan; Metallurgical Division, W. Pearce; 
Geological Division, A. R. Willis and.W. Frecheville. The 
two Royal Scholarships of 15/. each for first year’s students were 
awarded to Kenry Louis and E. Fisher Pittman ; II.R.!!. the 
Duke of Couiwali’s Scholarship was awarded to A. R. Willis, 
and the Royal Scholarship of 25/. to W. wS. Lowe; the Edward 
Forbes Medal and prize of books were awarded to A. IL 
Willis ; the De la Ecchc medal and prize of books to C. Lloyd 
Morgan; the Murchison Medal and prize of books to A. K. 
Willis. 

The Quarterly Weather Report of the Meteorological Office 
has been issued, containing the observations of the seven ob¬ 
servatories from April to June 1873. 

The additions to the Zoological Society’s Gardens during the 
last week include a Himalayan Bear {Ursiis tibelanus), presented 
by Mr. George Lockie ; two Red Kangaroos {Macropits rolnts- 
his) from Australia, presented by the Acclimatisation Society of 
Melbourne; two Audouin’s Gulls {Lams audouinl) from Sar¬ 
dinia, presented by Lord Lilford; a Kappler’s Armadillo 
{Taittsia kappkri) from Surinam, deposited; two Musquashes 
{Fiber zibtiiciis) from North America, received in exchange; a 
Ilarpy Eagle from Paraguay; seven Ariel 

Toucans {Fai/i/^/iasfos arid) from Brazil, purchased; a Collared 
Fruit Bat {Cy/ioiiychris co//aris), born in the Gardens. 

SCIENTIFIC SERIALS 

The. current number of thb "journal of Anatomy and Physio- 
contains s^cveral papers of interest. 'Dr* Blnz commence! 
with an article On some effects of alcohol on warm-blooded 
animals, in whidi he supports the non-heating action of alcohol, 
considering the subjective impression as partly the consequence 
of the irritation of the nerves of the stomach, and of the en¬ 
largement of the cutaneous vessels. The cooling effect of 
* alcohol on febrile conditions is demonstrated and shown to 
depend on its direct diminution of the activity of the cellular 
elements of the body, on the increase of the cutaneous circulation 
which arises frera strengthening of the heart’s action, and in the 
diminution of muscular activity which follows its exhibition. 
—Dr. J. Blake continues his observations On the action of 
inorganic substances when introduced directly into the blood, 
endeavouring to show that in the same isoraorphous group of 
elements, the intensity of physiological action increases as the 
atomic weight of the elements, but the relative atomicity of 
groups which are not closely related shows no coiTCsponcling 
gi'adation. The salts described on the present occasion arc those 
of the alkaline earths.—Prof. Clcland discusses double-bodied 
monsters (kittens), and the development of the tongue in them, 
that organ being frequently found situated in the nasal passages, 
the palate at the same time .being cleft—Dr. C. Reyhcr descrilDcd 
points connected with the cartilages and synovial membranes of 
joints, showing that the “ synovial process,” or portion of the 
synovial membrane which lies over the borders of the cartilages, 
is not to he looked upon ashii ingrowth of the synovial membrane 
but as being formed in situ as the development of the joint pro¬ 
ceeds.—hlr. Reoch endeavours to account for the presence of 
free hydrochloric acid in the gastric juice, the constant presence 
of which he gives experiments ih proof of, on the far-fetched as¬ 
sumption that the oxidation of the sulphur which is contained in 
albumen takes place in the walls of the stomach; that the 
sulphuric acid thus formed decomposes the sodium chloride, 
liberating free hydrochloric acid to form part of the gastric juice. 
--Prof, Turner having had a second specimen of the Greenland 
shark {Laemargus borealis)^ is enabled to give an account of 
parts omitted in the original description, to be found in the same 
j ournal of the year previous. He gives a drawing of the animal, 


which was six feet long. It was male, and the sexual organs 
are described. The testes possess no vasa-deferenlia, their pro¬ 
ducts must therefore he shed into the peritoneal cavity, whence 
they reach the exterior water through the abdominal pores. The 
ureters were found to combine before they entered the cloaca by 
the single duct—.Prof. wSavory has a paper Oir the use of the 
ligamentum teres of the hlp-Joiiit, in which lie endeavours to 
piove the idea, which, as lie remarks, liad litjcn previously 
suggested by the late Prof, Partridge and by Prof. Turner, tliat 
the body is slung on the two ligaments as a carriage is on C- 
springs. Prof* Humphry criticises Mr. Savory’s results, re¬ 
stating his former remarks that the ^ligamentum tcies is not 
tense in the erect posture. ^—Prof. Turner, in description of 
variations in the arrangement of the nerves of the human body, 
mentions a branch from the fourth cranial nerve to the orbicu¬ 
laris palpebrarum. In another instance the same nerve sent a 
branch to the infra-trochlear of the nasal. _ Peculiarities in the 
various plexuses are also noted.--A locpiacious t'lapcr follows by 
Dr. RadcUffe on the syntbeses of motion, vital and physical, in 
which it is attempted to be shown, that in muscle the state of 
rest is that of contraction, the slaie^ of action relaxation. 
- Mr. Ogilvie and Mr. Cathcart give the dissection of 
a malformed lamb.—Prof. Crum-Brown gives an ingenious 
explanation of the sense of rotation and its connection with 
the semicircular canals, connecting it with tlie inertia of 
their contents afiecting the peripheral end.s of the auditory 
nerves.—-Dr. Brunton proves the value of external warmth in 
preventing death from an over-dose of chloral.—Mr, F. Champ- 
neys gives a detailed description of the .septum of the auricles 
of the frog and the rabbit.—Mr. J. C. Ewart describes the 
epithelium in front of the retina and the external surface of the 
lens.—Dr. J. Ogle describes and figures a man liorn without 
legs.—Prof. Turner gives a drawing of the surface of the brain 
in its relation to the skull, wliich is followed l)y part of his 
paper on the placentaiion of the sloths, which we have noticed 
on a former occasion.--Notes on some muscular irregularities, 
follow, by Prof. Curnow; and the papers of the number end 
wiili three short notes by Mr. G. J, M. Smith, Mr. J. A. Russell, 
and Mr, Bellamy, on the dissection of an excised elbow, on 
unusually large renal calculus, three inches long, and a fusion of 
some of the carpal bones, repectively. 

BnlUtm Mcnstid de h SocUti d Acdimakitmi de Paris. ^ 
In his anniversary speech, reported in the Bulletin for April, M. 
Drouyn de I .buys, the president, gives an interesting account of 
the victories of accUmatisaiion in the case of the t;offco plant, 
the product of wdiicli, now universally esteemed, would never 
have been general but for its transplantation from its native home, 
Abyssinia, into other parts of Africa, into Europe, Asia, Ame¬ 
rica, and those East and West Indian I.slaud.s which are now its 
best producers.—M. II. Bouley follows with an exhaustive 
paper on the subjection of animals by man to his own purposes, 
lie analyses the various effects of food, of climate, of locality, 
of selection, and other influences on the natures of animals, and 
shows how our principal useful animals, such as the horse and 
the dog, have gradually, by dint of the constant exertion of 
various powers, been brought to their present state of subjection.— 
The annual report of the Society gives a retrospective glance at 
the year’s work. Among birds the principal acquisitions have 
been varieties of pheasants, black swans, and Chilian geese. 
Among fishes, the telescope fish, the rainbow fish of Ghina, and 
the goiirami, are the most remarkable. Among plants, numerous 
Australian trees, acacias, and others ; various kinds of bamboos; 
the Eucalyptus^ fairly acclimatised in Algeria ; and China grass, 
which promises to form a useful textile fabric, have been in¬ 
troduced. 

Zdtschriftfur Ethnologie,-~-'Kttt\\\. numbers of the Zcilschrift 
fiir Ethnolofie have been continuing and concluding the series 
of papers in which its readers have been put in possession of a 
very minute summary of Col. Dalton’s official report on the 
ethnology of Bengal, translated by licrr Oscar i^lex, missionary 
in Ranshi. These valuable reports proclaim the remarkable 
dissimilarity which prevails in the domestic habits and national 
customs of tribes presenting strong linguistic and psychical 
affinity with one another. Thus amongst the Manipuris, who 
may possibly, however, be of Aryan descent, although they have 
long been followers of the religion of Brahma, and claimed him 
for their proto-genitor, the women enjoy perfect freedom, both in 
regard to thexr control of the household and their participation 
I in games in which men take part; and although the husbaiad may 
I divorce his wife on good grounds, if he ventures to do so withf 
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out valid reason the woman may leave him and appropriate to 
herself all his possessions, with the exception of a cup and his 
loin-cloth. These people also celebrate feasts at which meat is 
partaken of, contrary to the proscriptions of their present form 
of religion, Among the neighbouring Kukis no sirch practices 
prevail, the men drinking and smoking apart in their festive 
gatherings, and celebrating solemn festivals by visiting the graves 
of their forefathers to consult oracles and seek for omens. In the 
country of the Kasias, where Lieut. Tcdingficld was murdered 
two years after its annexation to our Indian empire, monoliths 
and other stone memorials are common, and for the most part 
present great similarity to the menhirs and cromlechs of Cornwall 
and Brittany. The Garos, whose country lies west of Kasia 
and extends in the south and east as far as the Brahmaputra, arc 
but little known beyond their own frontiers, while the moun¬ 
tainous districts of their settlements continue to be almost wholly 
unexplored. These tribes claim to be a i^rimitive people, while, 
like the Brits, they pretend to have aflinity with the English 
races.—Dr. J. G. Wetzstein gives an interesting account of 
the ancient Hebrew threshing board, still in use in Syria, 
whei'e every village has its communal threshing ground to 
which the neighbouring landowners-—both great proprietors and 
the small peasants—bring their grain, mostly on camels, to be 
prepared on these curious tables or boards. Dr. Wetzstein has 
laid before the Anthropological Society of Berlin a sample of 
the stones in use for this simple mechanical contrivance, which 
appears to be almost unchanged in its structure and mode of 
use from Biblical limes to the present day, and may be seen 
amongst the Berbers, the Cypriots, and in other parts of Asia 
Minor, besides Syria. 


SOCIETIES AND ACADEMIES 

London 


Royal Society, June iS.—On the Employment of a Plani- 
meter to obtain Mean Values from the traces of continuous Self- 
recording Meteorological Instalments, by Robert H. Scott, 
F.R.S. 


The usual method of dealing with barograms and thermo- j 
grams is to measure them at certain intervals by npproi>riate 
scales, and to treat the numerical values so obtained by arith¬ 
metical processes so as to arrive at mean results. 

At the suggestion of Mr. ErancLs Galton, the Meteorological 
Committee gave instructions that measurements should be made 
of the cux'ves by means of Amsler’s Blanimeter, in order to test 
the accuracy of unpublished means. 

It is perfectly obvious that the measurement of the area of 
the curve, if it can be executed with sufficient accuracy, must 
give a far more satisfactory mode of ascertaining the value of the 
mean ordinate of the curve, than the calculation of the average 
of any number of measured individual ordinates, while the 
economy of time insured by the use of the planimeter forms a 
most important recommendation for its use. 

The inode of employing the instrument is as follows:—The 
entire perimeter of the curve, down to the base line, is mea¬ 
sured, and the value noted. Then using the same base line, 
a rectangle of known height, in units of the scale of the curve, 
is next measured in the same way, and the value noted again. 

The ratio of these two values is the mean value of the ordinate 
of the curve, or the mean pressure or temperature for the inter¬ 
val embraced by the curve. 

The table subjoined to the paper shows for a period of eight 
months the means of temperature for Kew Observatory obtained 
by the planimeter, as well as those yielded by the old method, 
both for daily and for five-day means. It will be seen that the 
difference in 242 determinations of daily means only amounted 
to o°*5 on six occasions, and to o”*6 in one instance, while out of 
49 cases of five-day means the greatest difference was only o”'4, 
and this was only once attained. 

At the end of the table a column headed “ Wr. Rep. Mates” 
gives the Values obtained by measurement of the plates published 
in the “ Quarterly Weather Report ” for the period embraced 
by the measurements to which I have just alluded. It will be 
seen’ from it that the five-day means so obtained hardly differ 
from those-which are yielded by the direct measurement of the 
photographic curve by means of the planimeter. 

The plates in question are obtained by the use of Mr. Francis 
Galton’s Pantagraph, which transfers' the seconds at a reduced 
time-scale to zinc plates, which plates are subsequently further 


reduced and transferred to copper by Wagner’s Pantagraph, as 
explained in the report of the Committee for 1S70. 

Such a lest as this affords a satisfactory proof of the accuracy 
of the reproduction of our automatic records which are executed 
in the Meteorological Office. 

I'hc result of these preliminary experiments is that the plani- 
meter means are practically identical with those obtained by 
treatment of the values of the hourly ordinates. 

On the diuretic action of Digtalis^ by T. Lauder Brunton, 
M.D., and Henry Power, M.B. 

The object of this communication is to show that the diuretic 
effects which follow the exhibition of digitalis depend on the 
actionary relaxation which follows the spasm of the smaller renal 
arteries consequent on the inllucnce of tlie digitalis, instead of on 
the direct increase in the arterial blood-pressure, the direct effect 
of the drug. 

An account of certain Organisms occurring in the Blood, by 
W. Osier, M.D. 

In many diseased conditions, and sometimes in health, careful 
investigation of the blood proves that, in addition to the usual 
elements, there exist pale granular mas.ses, which on closer in- 
.spcction present a corpuscular appearance, varying in size from 
a quarter that of a white blood-corpuscle to enormous masses, 
with an oval or rounded form, sometimes elongate or irregular. 
The author watches these bo(lics at a temperature of 37“ C. and 
finds that they undergo remarkable changes. At first uniform 
and still, Brownian movements soon commence j fine projections 
from the mass develop ; its edges become less dense, more 
loosely arranged ,• semi-free minor corpuscles form, which quickly 
break away, moving independently in the lliiid. Other filaments 
undergo the same change, fresh detachments becoming so nume¬ 
rous as to fill the field of the object glass. Granules pie.sen^ 
themselves in abundance, The original mass has now become 
perceptibly smaller and more granular. The variety of the forms 
increases as the development goes on; and whereas at first sperma¬ 
tozoa-like or spindle-shaped forms were almost exclusively ..to 
be seen, more irregular forms appear later, posses dug two, three, 
or more tail-like processes. It is to be noted that in blood with¬ 
out the addition of saline solution or serum, no cliange tahes 
place in the corpuscles under consideration, even after prolonged 
warning. It must still l)e confessed that we know nothing of 
the origin or destiny of these corpuscles ; they evidently ciuinot 
arise from the disintegration of white corpuscles, fur they form 
individual elements circulating through the blood, 

On Coniferine and its Conversion into the Aromatic Brindple 
of Vanilla, by 1 ^'crd. Ticmann and Wilh. llaarmaiin. (Commu¬ 
nicated by A. W. Hoffmann, F.R.S. 

Given the number of figures (not exceeding xoo) in the recipro¬ 
cal of a prime number, to determine the prime itself, by William 
Shanks. Communicated by the Rev. G, Salmon, F.R.S. 

Description of the living and extinct races of giganticT^and 
Tortoises. Part I. and JI, Introduction, and the Tortoises of 
the Galapagos Islands, by Albert Giinther, F.R.S. 

The author having the opportunity of examining remains of tor¬ 
toises from the Mascarene Islands concludes that the several extinct 
gigantic species are different from the more recent ones, and that 
there is the greatest resemblance between the tortoises of the 
Mascarene and Galapagos Islands. An historical account is 
given, which shows that the presence of these tortoises at two so 
distant stations cannot be accounted for by the agency of man, 
at least not in historic limes, and therefore that these animals 
must be regarded as indigenous. The second part contains a 
description of the Galapagos tortoises. 

EDINBURGir. 

Scottish Meteorological Society, July 2.*—This w'as 
the Half-yearly General Meeting of the Society; the Marquis 
of Tweeddale, president of the Society, in the chair. The 
report was read by Mr. Milne Home, chairman of the 
Council, from which it appeared that the Society’s stations 
number at present 104, of which 92 are in Scotland, and that 
the Society consists of 558 ordinaiy, 15 corresponding, and 8 
honorary members. Observations are made at fourteen stations 
in Scotland at 12.43 p.m., in connection with the Interqs^cnial, 
scheme of Meteorology. The Hon. B. Primrose, sea^tnry bf 
the Fishery Board, who had entered with much zeal into the 
inquiry ini© the relations of meteorology to- 
having intimated that if the Society necessary 

.nstrnments he would endeavonr,‘4hai/%e»ty ohservh^', 
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tions of sea temperature should be carried on during the fishing 
season, the Marquis of Tweeddale has liberally provided the 
instruments required.' Dr, Arthur Mitchell stated that the 
Ozone Committee had resolved publicly to invite investigators 
to submit to them any scheme which in their opinion would in¬ 
crease our know edge of ozone, and which they were desirous 
to ptosvcuie if* assertttd. It is hoped that sonic line of inquiry 
likely to lead to satisfactory results will soon be suggested, and 
whem ver tills is done the Committee will be prepared to give 
asslsiance out of the fund of loo/. placed at their disposal by the 
munificence of the noble Piesicieiil. Dr. Arthur Mitchell and 
hlr, Buchan read a paper on the inlluence of seasons on human 
mortality, which we hope to give next week. Mr. Ballingall, Islay, 
exhibited and described a new pressure aneometer, invented by 
him. The instrument consists of a measured surface, which, 
exposed to the wind, registers its force by means of an index, 
acted upon by a wooden plunger in a bath of mercury. Air. 
Thomas Stevenson, C.K., described a portable barometer made 
of malleable iron, which he suggested for portable purposes. 
The insimmonl also contained an ingenious arrangement sug¬ 
gested to him by Mr. E. Sang. Iron will also he very suitable 
For water or oil barometers in which a very large scale is desiir- 
ahle for showing sudden changes in the atmospheric pressure, 
the accurate observations of which are likely to grow in im¬ 
portance from year to year. 

Berlin 

German Chemical Society, June 8.—C. Eammelsbcrg, pre¬ 
sident, in the chair,—G. Langbein described the manufacture 
of iodide of potassium from iodide of copper, containing 60—66 
per cent, of iodine, which is now largely imported from Peru. It 
is transformed into HI by treating it with SHg and then saturated 
with carbonate of potassium.—^J. Thomsen maintains his view 
against that expressed by Berthelot, who believes the existence 
of definite hydrates of acids and alkalis to be proved by the heat 
of combination.—AI. Nencky, by heating acetate of guanidine, 
has obtained a new monoatomic base, guanamine, of the formula 
C4N5H7.—The same author has obtained a direct combination of 
oxalate of ethyl wi(h sulpho-urca.—K. Hcuinan communicates 
observations on cinnabar. Light transforms it into the black modL 
fication, particularly when obtained by precipitation. Aletallic 
copper at loo*^ separates mercury from It in the metallic state. 
—C. liebermann, by treating benzoyl-benzoic acid 
with sulphuric acid, has transformed it into anthracen-sxdphuric 
acid.-—A. Vf. Hofmann has investigated residues of the aniline 
manufactory of M. Weller in Cologne, consisting of pure phe- 
nylene-diamine,—K. Wippermann publishes new investigations 
on the condensed hydrocyanic acid C3N3H3 lately obtained by 
Lange. It is always formed when hydrocyanic acid is kept 
with a small quantity of alkali, and then distilled. It is ex¬ 
tracted from the residue by ether. Hydrate of baryta trans¬ 
forms it into glycocol. Its formula appears to beNsC — C 
(NII.^) H —C^N, the nitrile of amido-malonic acid.—H. Schiff 
assigns the formula of a dilaureate of glycerine to the fat of 
laurel, which has hitherto been considered as a derivative of 
ally lie glycol.—L. Henry proves the formula of lactide to be 
doubly as large as has been admitted until now ~ (C3H403)2,— 
The same chemist described derivatives of propargyl C3H3 with 
Br, Bi’s and Brs, of chloride of allyl with HBrO and of chloral 
with monochlorhydrin of glycol.—C. Kaiser showed a set of 
very exact weights cut in rock crystal and obtained from the 
manufactory of Hermann Stern in Oberstein, near Kreuznach. 

Paris 

Academy of Sciences, June 29.—Bertrand in the 
chair.—Gen. Alorin communicated to the Academy a telegraphic 
clespitch from the Emperor of Brazil, sent from foo de Janeiro 
on June 23, and received in Paris on the 24th.—The following 
communications were read:—On a new property of metallic 
ihodium, by AiAI. H. Sainte-Claire Deville and H. Debray. 
When, iridium and rhodium are precipitated from their solutions 
Ly lormic acid or alcohol, the finely divided metallic powdei-s 
possess remarkable pioperties. The rhodium thus obtained de¬ 
composes alcohol (in presence of alkali) hydrogen being libe¬ 
rated and an acetate produced. Formic acid is decomposed by 
the same substance into carbon dioxide and water. Platinum 
and palladium in the same condition do not attack formic acid 
while iridium and ruthenium act like rhodium.—M., A. Ledieu 
presented the concluding portion of his researches on the theory 
of the collision of bodies with consideration of atomic vibrations. 
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—On the spectra of vapours at liigh temperatures, by Mr. J. N. 
I.ockyer. This paper contains the results of experiments already 
communicated to the Royal Society and ])ubli.shed in Nature. 
—Report on the stale of the |)rc|)aralions for the expeditions sent 
by the Academy to olwcrvc the tiamsit of Venus on Dec. 9, by 
M. Dumas.—Report on ilic lulminisirative measures to lie taken 
fortbe preservation of tenitorus tiucatened by by 

the Commissioners, Jt is suggesteil to tlie Academy that a 
special law sboiihl be made compelling t>ro|)rietors to declare 
the first appearance of the scourge, that ex|)erts should 
then be appointed to examine into tlie state of the 
infested vines, and that these should be destroyed when 
thought necessary by ministerial decision, the proprietor 
I'eceiving adequate compensation. It is further suggested to 
destroy the vines surrounding the districts actually invaded, to 
disinfect the soil by chemical methods, and to burn the cuttings, 
leaves, and roots of the diseased plants as well as the plants 
themselves in the same district where the uprooting has taken 
place, and finally to prohibit wiili the utmo.st rigour the exporta¬ 
tion from infested territories of anything^ that might serve as a 
vehicle for Uie insect.—AL Ilcis communicated a letter sent by 
him to M'. Faye concerning the sludicK recommended to the ob¬ 
servers of the forllicoming transit of Venus. Tlie author sug¬ 
gests the observation of meteors and the zodiacal light with re¬ 
spect to colour, intensity, form, &c. ; also of the milky way and 
of polar auroras.—On the temperature of the suu, by M. J. 
Violle. The author gave a description of the aiiparatus employed 
by him in this inquiry. A determination made at Grenoble on 
June 20 at 3.30 gave the temperature 1,354“, but to get at the 
true temperature of the sun this number must he corrected for 
atmospheric absorption and.other causes. To eliminate these 
errors the author has made several ascents of the Alps, but the 
results are not yet made known.—iSome remarks were made on 
the foregoing paper by M. 11 . Sainte-Claire Deville, and 
M.Berthelot communicated a paper d /ro/cK? of these remarks 
entitled “On high temperatures.On the application of 
carbon disulphide mixed with tar and with alkalies for 
the destruction of jyiylloxmty by M. C. Monestier,—M. Lecoq 
dc Boisbaudran communicated a note on the use of carbon 
disulphide for the same purpose.—On a point in the theory of 
functions, by M. Halphen.—Geometrical integration of the 
equation L{xdy ydx) ^ Mdy + Ndx ^ 0 , in which /, 
and designate linear functions of x and y, by M. Fouret,— 
New method for determining the index of refraction of liquids, 
by MM. Terguem and Trannin, The authors gave a description 
of their apparatus and some of the results obtained by it.—On 
electro-static phenomena in voltaic batteries, by M. A. Angot. 
—On the evaporation of liquids at temperatures above their 
boiling points, by M. de Geniez,—On ncwapixiratus calledr/m-Avv- 
meters, for the study of the phenomena of the combustion of gun¬ 
powders, by MM. Deprez and H. Sebert.—Note on an intestinal 
calculus of the sturgeon, by MM. Delachanal and Mermet— 
Results of the employment of phenol in burials, by M. Prat.— 
On the publication of the observations of meteors made by M. 
Coulvier-Gravier, a letter from M. Schiaparelli.—On the struc¬ 
ture of the caudal appendage of certain ascidian larvm, by AI. J. 
Giard.—On the presence of lead in the brain, by M. Daremberg. 
This was found after cases of lead-poisoning.—M. Chatin was 
elected during the meeting to supply the vacancy in the botanical 
section caused by the death of M. C. Giy. 
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SCIENCE IN THE SHOWYARD 
T is difficult to over-estimate the benefits which prac¬ 
tical agriculture has derived from the great country 
meetings of our Agricultural Societies. Shifting from 
year to year to different parts of England these annual 
exhibitions have brought the general progress of agricul¬ 
ture to bear in a direct manner upon local practice, and 
made the country farmer acquainted with the improve¬ 
ments that have originated in distant centres of activity ; 
while at the same time the peculiar excellences of the dis¬ 
trict visited are prominently brought to light, and give 
their own distinctive character and teaching to the exhi¬ 
bition. The beneficial influence of such Agricultural 
Shows is much increased when, as in the case of the 
show now being held at Bedford, they are conducted by a 
first-class Society. Not only are the exhibitions in this 
case of greater number, and superior quality, but the 
character of the judging is superior also, and science is 
really brought to bear in awarding the prices in the various 
classes. To refer to the present show of the Royal Agri¬ 
cultural Society at Bedford, the official lists tell us of the 
vast number of agricultural implements entered for com¬ 
petition, the class of drills alone including 135 entries. 
Every one of these implements, before this article is in 
type, will have been carefully tested by actual work in the 
field; the quantity of power required to produce a certain 
amount of work will have been ascertained by a dynamo¬ 
meter contrived expressly for the purpose ; the construc¬ 
tion of each implement will have J^cen thoroughly criti¬ 
cised ; and finally, its merits in each department of its 
work will have been expressed by an elaborate system of 
marking. The reports of these trials will in due course 
appear in the Society's Journal, and the farmer will obtain 
a valuable mass of information on the subject of imple¬ 
ments such as no private individual could have given him. 
Anyone who desires to see how thoroughly the work of 
judging is done, and what wonderful skill is now brought 
to bear on the construction of agricultural machines, 
should read the two reports on Portable Steam-engines 
and on Ploughs and PI arrows in the last volume of the 
Royal Agricultural Society's Journal. There can be no 
question of the immense benefit resulting to practical 
agriculture from such exhibitions, and from the publica¬ 
tion of such reports. 

Another chief item in Agricultural Shows, and perhaps the 
most attractive, is the live stock. The non-agricultural 
public has seldom any notion of the points aimed at by 
an intelligent breeder of stock, and those who have never 
attended one of the country meetings of our great Agri¬ 
cultural Societies may very likely expect to see a mere 
collection of fat beasts. Our agricultural readers well 
know that this is far from being the case. Bulk is by no 
means the object which the breeder has in view ; his aim 
is the production of an animal perfect both in form and 
quality, and fitted in the highest degree for the various 
purposes which it is intended to serve. The same 
principle is also steadily kept in view by the judges, who 
are instructed by the Society to form their decisions 
entirely on the animal's character for breeding purposes, 
and not on its present fitness for the butcher.^ We need 
Von. X. —No, 246 


hardly say that our Agricultural Shows have had a large 
share in that wonderful improvement of our various breeds 
of stock which has taken place to such a marked extent 
in recent years. 

The subject of the varieties and breeds of cattle is 
full of interest; indeed we hardly know a more instructive 
field for the naturalist’s study than that presented by 
the showyards of our Agricultural Societies. Plere he 
will meet with abundant and striking instances of what 
may be effected by artificial selection persistently carried 
on with a definite purpose in view; and here also he will 
meet with equal evidence of the great influence of climate 
and other ill-understood conditions, which put a limit to 
the possible work ofthc breeder, and confine certain varie¬ 
ties to certain districts. That so small a country as 
Britain should have so many distinct breeds of sheep and 
cattle localised in different parts of the island is certainly 
remarkable, and the subject becomes more interesting 
when we find that in many cases these local breeds can¬ 
not be maintained true to their character if transported 
to other parts of tlic island. Thus wc have in Lincoln¬ 
shire a breed of sheep remarkable for their long glossy 
wool. Many attempts have been made to establish flocks 
of these sheep in other parts of England, but as far as wc 
are aware the peculiar gloss of the wool has always dis¬ 
appeared after a few years. 

The effect of external conditions on the character of an 
animal becomes still more appai'cnt if, after making ac¬ 
quaintance with British sheep and cattle, the naturalist 
crosses the sea and pays a visit to a continental agricul¬ 
tural show. The British farmer who visited the Vienna 
Exhibition last year must have stared with wonder at the 
collection of animals there displayed. Pie would pro¬ 
bably regard with contempt the long-legged, woolly pig, 
with large and powerful snout, quite unlike the inhabitants 
of his own styes ; iDUt when he learnt that the Transyl¬ 
vanian pig spends its life in the forest, and in winter time 
has to grub for its food through a foot or more of snow, the 
British visitor would begin to perceive that the animal 
is really far better fitted for such a life than his own 
favourite Berkshire and he would be prepared to hear 
that English pigs in such districts have proved a failure. 
Equally remarkable to an Englishman would appear the 
curious Merino sheep, bred entirely with a view to wool, 
but worthless considered as mutton, and the fine Hun¬ 
garian draught oxen, admirably fitted for hard work and 
hard living, but which no amount of cake would turn into 
beef at two years old. These would be striking exam¬ 
ples of the effect of artificial selection and natural con¬ 
ditions in producing different, kinds of excellence from 
those aimed at in our own country. 

In our autumnal shows the naturalist's attention might 
be directed with equal advantage to the influence of culti¬ 
vation on the characters of the various seeds and roots 
exhibited. It is not so very long ago that the first Swede 
and the first mangold were introduced into this country ; 
the varieties are now endless, and there is probably now 
quite as much difference between the roots originally im¬ 
ported and their modern representatives is tbe 

greyhound-like swine one. sees in old engavM^ ihd the 
present English examples of the race. 
tion has, in the case of roots and 
scope, endeavouring to ^pply the various vihts ol” 
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the farmer. Varieties suitable foi' early and late growth^ 
and for various descriptions of soil and climate, are aimed 
at, and in many instances produced. The advantage of 
having a continual supply of imv varieties appeax's in 
some cases to be considerable ; thus in the case of the 
potato disease it seems generally acknowledged that a re¬ 
cently introduced kind resists disease far better than an 
old sort Varieties cannot^ however, as is well known, be 
trusted to maintain their cliaracter; fresh seed must coxx- 
stantly be employed, and the process of selection nrust 
continually be maintained. The trade of the seedsman 
is thus one of never-ending use and importance, l^erhaps 
one of the most striking recent instances of what may be 
effected by cultivation with a definite object is afforded 
by the case of sugar-beet. Beetroot contains somewhere 
alxout 8 per cent of sugar; cultivation, however, and 
suitable manuring have so increased this percentage that 
sugar-beet now yields 12-14 per cent of sugar in the 
average of seasons, and in favourable seasons 17 per cent 
is som^imes reached, We need hardly point out that 
the practical influence of Agricultural Shows is again most 
useful in bringing under the farmer’s notice both the 
new varieties raised in this country and the new species 
introduced from time to time abroad. 

The Royal Agricultural Society has lately gone a step 
beyond the usual limits of the showyard, and has taken 
advantage of its country meetings to offer prizes for the 
best-managed farm in the surrounding district. This is 
undoubtedly a step in the right direction. Hitherto the 
teaching of the Agricultural Show has been pretty much 
confined to the subjects of live stock and implements. 
Certain portions of the farmer’s work have been exhaus¬ 
tively illustrated ; but farming as a whole has scarcely 
been dealt with. Might We suggest that the X^oyal Agri¬ 
cultural Society should go still further in carrying out 
its admirable motto, Practice With Science,^ and 
endeavour to make its country meetings yet more effec¬ 
tive in diffusing true knowledge. Why should not the 
Society arrange for two or three public lectures in the 
show-week, to be given by persons eminent in science or 
in practical agriculture ? How much valuable teaching 
might thus be imparted. The Royal Agricultural Society 
has already exerted itself in the cause of scientific educa¬ 
tion for the sons of farmers, and has continued this work 
in the face of considerable opposition ; let it enlarge its 
good work still further, and aim at teaching the fanners 
who are annually gathered at its Agricultural Shows. 


COLONIAL GEOLOGICAL SURVEYS 
II.— Victoria 

Geological Survey of Victoria—Re fort of Pro ^resc. By 
R. Brough Smyth. (Melbourne, 1874.) 

R. SMYTH must he a shrewd and clever person. 
He has one of the most difficult tasks to perform— 
to persuade or cajole a Colonial Government or Assembly 
which knows nothing and cares still less about anything 
scientihe, to vote money foj: a scientific object and to take 
some interest in having that object carried out Hot 
many years ago Victoriahad a regular Geological Survey, 
equipped at ithe colony’s expense and directed by Mr. 

who now so ably conducts the great Survey of 
Cmt^da. Fox some reason which we have heard variously 
which seems to have lam to some extent at 


least in official jealousies and in differences of opinion as 
to the degree in which geological research as opposed to 
mere mineral prospecting should guide the progress of 
work, the Victorian Survey came to an end and its offi¬ 
cers were left to seek employment elsewhere, At the 
same time the Department of Mines in the colony showed 
great activity in collecting mining and geological infor¬ 
mation, the pi'ime mover in this being the secretary, Mr. 
Brough Smyth. When the Geological Survey ceased to 
exist he seems to have thrown himself more into a geolo¬ 
gical line. With no little sagacity and tact he gradually 
organised a less ambitious scheme for having the country 
geologically surveyed. He obtained the services of one 
or two members of the previous Geological Survey, and, 
with a small grant from the legislature, began to make a 
geological examination of some of the mining districts, 
and to prepare maps and sections to show their striictux*e, 
Under the wing of the Mining Department he evidently 
could do a good deal without placing a formal vote for a 
Geological Survey service on the colonial estimates. 

How much soever a man may have science at heart, in 
such a population as that of Victoria he can hardly hope 
to find much encouragement for science pure and simple. 
It is needful for him to show some practical utility in bis 
work before be can expect to receive aid, especially of a 
pecuniary kind. Fortunately in Victoria one great ele¬ 
ment in the national wealth lies in mining. Anything 
therefore which tends to increase the value of mines, or to 
lead to the discovery of fresh mineral fields, appeals at 
once to the feelings of the colonial legislators. 

Mr. Smyth indeed in the present Report grows very bold, 
going even so far as to assert that the main object of the 
survey should be scientific discover, any practical benefit 
arising frorfi the work being a sort of secondary and acci¬ 
dental circumstance. He takes good care, however, to 
bring the practical benefits well into the foreground, so 
that wc imagine his superiors arc not likely to quarrel 
with his theory so long as he adhei'cs to his pi“escnt prac¬ 
tice. It would, indeed, be very short-sighted policy to 
interfere with him. He is unquestionably right in endea¬ 
vouring to place the knowledge of the mineral structure 
of the colony on a sound basis of scientific exploration. 
There may perhaps be no apparent pecuniary return for 
the outlay at first, but the money expended as he is ex¬ 
pending it will assuredly in the end be repaid tenfold. It 
will save a vast amount of expense in enabling colonists 
to decide where to begin their mineral ventures and in 
pointing out where no possible outlay could be profitable. 
It will stimulate the development of the mineral wealth 
of the country, and thus add directly and largely to the 
national prosperity. 

We do not notice much of geological novelty in tins 
Report of Progress, though some of the details are inter¬ 
esting, particularly in regard to fresh illustrations of the 
wonderful volcanic history of some of the goldfields, and 
to certain of tlxe fossils which have been obtained in 
recent explorations. A list of all the fossil species hitherto 
obtained in tbe colony is inserted in the Report, and 
forms, so far as we know, the first list of the kind which 
Victoria has furnished. A considerable proportion ^f the 
species is , from Upper or Tower Silurian rocks. A. fow 
arc Devonian and Upper P.ateoaoic* Wilh regard Ip 
S^omiary and Todtary rpeks, Mn S,3nytb y^ry prnpfrly 
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avoids identifying his formations with those of Europe, and 
contents himself with indicating such indefinite horizons 
as Lower and Upper Mesozoic. The list of publications 
on the mines and geological structure of Victoria is 
already a tolerably long one, and indicates no small 
amount of activity. It includes Mr. SmytUs work on 
the Goldfields of Victoria ” which we favourably 
noticed at the time of its appearance. 

Easy-going geologists in this country, who spend their 
winters comfortably in town, and can at any moment 
transport themselves by train or steamer to even the 
farthest parts of the kingdom, have little notion what 
geologising is in an unexplored region like that of so vast 
a portion of Australia. Mr. Smyth, for instance, in the most 
matter-of-fact way refers to one part of geological work 
in Victoria as cutting tracks,” that is, levelling the trees 
and scrub in a densely-timbered region so as to make a 
roadway into the wilds. He truly adds that every mile of 
such road-cutting is a gain of so much territory to the 
colony. We find that during three months of last year 
the survey spent 172/. i6s. 6 d. in cutting tracks, each of 
which was of coui'se a geological section. 

But while all this work is going on in his own colony, Mx*. 
Smytlr^s energies extend over the whole of his continent. 
At his suggestion, representations have been made to the 
authorities of the other Australian colonies, to aid in the 
preparation of a general geological map embracing the 
whole of Australia and Tasmania. This, proposal having 
been favourably received, considerable progress has been 
made in the preparation of the map. Mr. Smyth remarks 
however, that no response has been received from New 
South Wales, which still remains a blank on his map. 
No explanation is given of this not very intelligible state¬ 
ment. Certainly there is abundance of information to be 
had regarding the geological structure of that colony, 
where, among others, the veteran W. B. Clarke has 
laboured so long and so well. 

As an illustration of the thoroughness with which the 
Department of Mines endeavours to do its work, it may 
be mentioned that specimens of rocks or minex*als which 
may be sent up fronr any part of the country are examined, 
and if need be analysed, a boon which appears to be 
taken advantage of to a considerable extent. Appended 
to Mr. SmytUs Report of Progress is an excellent Report 
on the Mineral Resources of Ballarat, by R. A. F. Murray, 
who we believe was one of Mr. Selwyn^s staff. The 
appendix contains also reports on some of the colonial 
coalfields. In conclusion, it should be added, that this 
Report is admirably, indeed almost luxuriously, pxinted 
and illustrated, presenting a very striking contrast to the 
blue-books we are accustomed to at home. Mr. Smyth 
deserves great credit for the way in which he has orga¬ 
nised his yrork, and we trust that a long series of excellent 
reports may be obtained from him. Arch. Geikie 

THE FISHERIES OF NEW ENGLAND 
Report on tlie CmidUion of the Sect Fisheries of the Soitth 
. Coast of New England m 1S71 and 1872, By Spencer 
F. Baird, Commissioner. (Washington: Government 
Printing Office, 1873.) 

HILE the question of the supply of fish to the 
English markets is^ bdiig yW'by mor^e 
anxiously discussed, and measures Ibr. fhe 


tion of those fisheries which have been decimated, and 
for the protection of those whose productiveness is 
threatened by overfishing, our Transatlantic brethren are 
engaged in the investigation of a similar question in 
connection with the produce of their own waters. The 
wonderful fertility of fish, and the apparently inexhaustible 
supplies to be found in the waters of all parts of the 
world, have given rise to the idea that there is no limit to 
their abundance, and that no appreciable diminution in 
their numbers can be effected by the most unrestricted 
fishing. The experience afforded by the example of the 
salmon fisheries of this country has shown the fallacy of 
this idea. The most productive livei's have been reduced 
to absolute unproductiveness, and the most stringent 
measui-es have been adopted for encouraging the gxowth 
and restricting the destruction of fish. Overfishing, it is 
found, is not only possible, but has a very speedy efiect on 
the natural supplies; and already the people on the other 
side of the Atlantic are experiencing the truth of this fact. 
Notwithstanding the enormous seaboard possessed by the 
United States, it is found that the supplies of fish are no 
longer equal to the demand, and the most impoi'tant fish- 
producing States have consequently institated inquiries 
with the view of adopting remedial measures. Opinions 
on no subject^are more varied and contradictory than on 
the question of fish supplies. This is inevitable, as com¬ 
paratively little is known of the habits of fish, and persons 
are too apt to genei'alise upon the result of their own 
limited experience. Finding the testimony of various 
authorities too conflicting to be of any use, the State of 
New England appointed Prof. Baird, of the Smithsonian 
Institution, to make a detailed inquiry into the condition 
of the fisheries on the coast and lakes of the country 
generally. The present report is the result of his first 
year’s operations. 

Anyone conversant with the fisheries of this country 
cannot fail to be struck with the similarity that exists 
between their condition and that of the American fish¬ 
eries. The river fisheries of England had long been 
falling into decay, and were almost annihilated, when 
measures were adopted for their restoration. The river 
fisheries of America have also fallen off in produc¬ 
tiveness, the only astonishing feature being the sudden¬ 
ness of this decay. There are many causes, such as the 
existence of pollutions, of obstructions, and of navigati<m, 
that have militated against the fisheries of this country 
which have not had equal foi'ce in America; but the 
principal cause of decay has acted more speedily there, 
and it is apparent that overfishing, aaid the destruction 
of spawning fish, have been on both sides of the Atlantic 
the chief enemy to the continued prosperity of river 
fisheries. Here salmon, there bass, have been trapped 
both in their upward and downward progress in the rivers^ 
and.no“dLose season” has been allowed in which they 
might, unmolested, perform their natural functions of re¬ 
production. in England “ fixed engines/^ devices fi»d 
in the run the fish, and interesting almost 
vidual that would attempt to pass them, 
lished. in America, the« instaimarts.;,#®^ 
used than esver they here; and .'di^ ■ 

grams pcseseiUed by Mr. Baird shows deatruj^. 
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them ; and, as they are in sitit all the year round with¬ 
out intermission, it is no wonder that the fisheries arc 
decreasing in value. The total abolition of these engines 
is suggested as the only real remedy. But the Commis¬ 
sioner is afraid that such a regulation would entail great 
loss on the owners of such instruments, and would also 
suddenly interfere with the supply of fish to the public. 
These traps can fish without human help, while the more 
legitimate fishermen’s nets and gear can only be employed 
in suitable weather. He recommends that an interval of 
sixty hours every week should be enforced, during which 
the use of traps and pounds should be absolutely inter¬ 
dicted ; that an annual close time of fifty-six days, viz. 
from April 20 to Jtine 15, should be established, during 
which the use of such engines should be prohibited ; and 
that the licensing system adopted in England should be 
introduced. 

This is certainly a step in the right direction, but we 
venture to think that a diminution in the number of fixed 
engines would be advisable, and that such diminution 
should be partially enforced at once, and be gradually 
continued till the whole of these instruments are abolished. 
This need entail very little. hardship on individuals, and 
would certainly not interfere with the regular supply of 
fish to the markets, while the eventual increase would 
more than justify the enactment. 

In regard to the more purely sea fisheries, the simi¬ 
larity between the British and American fisheries is 
equally striking, while at the same time the rapidity with 
which the produce of American waters has fallen off is 
still more marked. On the English coasts the fisheries 
are continually fluctuating, but in no part docs the dimi¬ 
nution in the capture appear to have been so great and 
so permanent as it is recorded to be ih America. The 
curious extracts from works of two hundred years ago 
testify to the great natural abundance of fish in the seas 
adjoining to the American shores; and, to 'comc to more 
recent years, the printed evidence of living fishermen 
clearly shows that, for some reason or another, the sea 
fisheries, like the river fisheries, are much less valuable 
than they were thirty years ago. 

The principal fishes of the coast to which the Volume 
more particularly refers are the “ blue fish ” {Pomatomus 
saltdfrix), also called “ horse-mackerel; ’’ the scup ” 
{Pagrus oxStmotomus argyrops)^ ^Vqueteague” (Cynosdon 
rcgalis)^ a species of bream; “menhaden” {Brevooriia 
menhadeft)^ a species of herring; sea bass and striped 
bass [Roccus or Labrax lincatns) ; mackerel {Scomber 
scombrus)y similar to the common European mackerel; 
^‘tautog” or black fish {Tautoga amcricand)^ of the 
Labridce, or wrasse family ; herring {Clu^ea Jiarengus\ 
and cod, both of the well-known species. Of these, the 
principal diminution has been found to have occurred 
among the blue fish, the bass, the scup, and the tautog. 
The former of these is a very voracious fish, rivalling the 
shark in its powers of destruction, so much so that to its 
agency has been ascribed the diminution of other kinds 
of fish in localities where it is generally caught. But 
since it has itself greatly diminished, it is hardly possible 
that the decrease of other fish is attributable in any 
degree to the depredations of one predaceous kind. 

Besides the above there are many other kinds of fish, 
more or less valuable as food, and sought after also on 


account of the oil they yield, and for the purposes of 
utilising them as manure, a complete list of which is given 
by Prof. Baird. This list is most valuable as condensing 
and correcting the various imperfect catalogues that have 
from time to time been made, and as exemplifying the 
natural richness and fertility of the seas on the seaboard of 
the Eastern States. As an instance of the extreme difficulty 
of accounting accurately for the increase and diminution 
in the capture of fish, we may quote the unexpected 
appearance of a species of Tunny, a kind of small horse- 
mackerel {Orcyniis^thunninci), which, though never pre¬ 
viously recorded as having been caught on the American 
coast, was found in great abundance in Mcnemsha Bight 
by the Commissioner. The movements of fish are far more 
difficult to watch and to account for than those of land-ani¬ 
mals, and great difficulty is experienced in following them. 
On some occasions a certain kind of fish has been very 
abundant in one locality, while a short distance away 
it has been very scarce; and one fishing-ground has 
been deserted one yeax-, to be visited l)y large xxum- 
bers the next year. One fallacy concerning the 
movements of the American migratory fish seems quite 
exploded. To quote Prof. Baird :— 

“ It was formerly supposed that certain fish, as the her¬ 
ring, the shad, and the alewives, with others of like habits, 
prosecuted an extensive migi*ation along the shores of the 
ocean, covering, sometimes, thousands of miles in the 
sweep of their travels; and much eloquent writing has 
been expended by such authors as I’ennant and others in 
defining the starting-point and terminus, as well as the 
intermediate stages of the voyage. The shad, too, which, 
as is well known, occupies all the livers of the Atlantic 
coast from Florida to the Gulf of St. Lawrence, was 
thought to begin its course in the West Indies, and in an 
immense body, which, going northward, sent a detach¬ 
ment to occupy each fresh-water stream as it was reached, 
the last remnant of the band finally passing up the St, 
Lawrence, and there closing the course. We now, how- 
I ever, have much reason to think that in the case of the 
I herring, the shad, the alewife, and the salmon, the journey 
[ is simply from the mouths of the rivers by the nearest 
deep gully or trough to the outer sea, and that the ap¬ 
pearance of the fish in the mouths of the rivei-s along the 
coast at successive intervals, from early spring in the 
south to near midsummer in the north, is simply due to 
their taking up their line of march, at successive epochs, 
from the open sea to the river they had left during a px-e- 
vioiis season, induced by the stimulus of a definite tem¬ 
perature, which, of coui'se, would be successively attained 
at later and later dates as the distance northward 
increased.” 

It seems pi-etty well established that, with the American 
migratory fish, which enter fresh water to spawn, as with 
the English salmon, the same individuals pass as nearly 
as possible to the same river, or at least to the same 
locality, and the same rule applies to their progeny—the 
young fry appearing to return to the river in which they 
were hatched. 

Of these migratory fish the salmon has been well nigh 
exterminated, and the shad alone appears to keep up its 
numbers. Whether or not this is altogether owing to the 
exertions of the fish culturists, who have hatched artifi¬ 
cially many millions of these fish and turned them into 
the various rivers, it would be rash to say positively ; but 
no doubt this means, and • the erection of suitable fish- 
passes to enable the fish to surmount the weirs, have had 
a large part in effecting this result. 
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As regards the practical protection of fisheries, whether 
in sea or river, the case of the Americans is almost iden¬ 
tical with our own ; and the remedies to be adopted must 
be the same in both countries. As regards the scien¬ 
tific side of the question, relative to the habits and distri¬ 
bution of fish, there is much that is new and valuable in 
the Commissioner’s report. Indeed, the greater share of 
the volume is devoted to such questions, and to the 
scientific classification, not only of fish proper, but of the 
various other forms of life found in the waters, and 
important as either providing food for tlie useful fishes 
or as preying upon them. 

The various invertebrate animals which form the prin¬ 
cipal diet of fishes appear to exist in profusion, so that the 
scarcity of food-fishes cannot be attributed to the want 
of natural sustenance. Some of these animals which 
serve as a prey to fish when young, in their turn become 
aggressors when full grown. An interesting account is 
given of the destruction caused by various kinds of 
Cephalopoda, which commit great havoc amongst the 
schools of mackerel and herring. In attacking the 
mackerel they would suddenly dart backward among 
the fish with the velocity of an arrow, and as suddenly 
turn obliquely to the right or left and seize a fish, which 
was almost instantly killed by a bite in the back of the 
neck with the sharp beaks;” and yet these same 
‘^squids,” when young, themselves afford abundant and 
favourite food to fish. 

The subject of sea-bottom is nowhere of such import¬ 
ance as where oysters exist, and Prof. Baird’s researches on 
this point are most valuable. Plis remarks, which we 
have not space to quote in full, might be studied with 
advantage by those who are interested in oyster culture 
in England and in France. 

Nearly 300 carefully executed eng-ravings of the rare 
and more valuable forms of invertebrata conclude a 
volume of which but a faint outline has been given. 


MALDIVIN’S IRISH FARMING’’ 
Introduction to Irish luirnilui^. By Thomas Baldwin^ 
M.R.I.A., Superintendent of the Agricultural Depart¬ 
ment of National Education in Ireland, &c. (Lon¬ 
don : Macmillan & Co., 1S74.) 

T is only by the spread of thorough technical educa¬ 
tion among our farmers that the most will ever be 
made of the comparatively small area which in these 
islands can be devoted to agricultural purposes ; only by 
a scientific knowledge of the material with which he deals 
will the farmer be enabled to improve to the utmost the 
quantity and quality both of his crops and live stock. By 
careful selection and suitable feeding vast improvements 
have within recent years been made in the quality of the 
latter commodity, and by a scientific study of the vai'ious 
kinds of crops, of soils, and of manures, natural and arti¬ 
ficial, rapid progress is being made in forcing “the 
earth to yield her increase” in greater and greater 
quantity and of richer and richer quality. No doubt as 
the reign of science becomes more and more universal, 
farming, like all other human pursuits, will be followed 
with more and more of skill founded on accurate scien¬ 
tific knowledge, and will become gradually less a matter 
of blind rule-of-thumb. In many instances this is the 


case in Great Britain and in Ireland even now, many of 
our farmers bringing to bear upon their pursuit a know¬ 
ledge of the results of the most extensive and exact scien¬ 
tific investigation. It will be long before such an intelli¬ 
gent knowledge becomes universal, we fear; and meantime 
such manuals as Mr. Baldwin’s arc of use in spreading 
among farmers, large and small, who have had no technical 
training in their occupation, a knowledge, conveyed in 
popular language, of what can be attained by scientific or 
skilled farming. 

The work comprehends much in comparatively small 
compass. It treats first of manures, and the necessity 
of their application to supply the waste in the land 
caused by cropping. Without going deeply into the chemi¬ 
cal properties of soils and manures, it affords plain directions 
which the unscientific man can clearly understand and 
appreciate ; and considering the general character of the 
large class which the author essays to enlighten, he has 
taken the most efficient method for attaining his purpose. 
His ‘remarks on farmyard manure are just, but he might 
have expressed his preference for covered yards more 
strongly, as, besides other advantages, these preserve the 
manure from rain-water ; and, where fodder is in plentj^, 
the liquid is absorbed and utilised in a way which it can¬ 
not be to equal advantage when applied by itself. It is 
well ascertained that dung made in such yards is much 
richer than in ordinary yards, as from being gradually com¬ 
pressed by the treading of the cattle the ammonia cannot 
escape, nor any appreciable waste occur. The author’s 
estimate of the quantity of the manure made from ope 
cow in the year at twelve tons is certainly too great if 
quality as well as quantity is desired. 

The second chapter is devoted to the culture and 
management of green crops and cereals, inclucliiv? 
potatoes, carrots, turnips, mangold, &c., and the ordinary 
corn crops. Specific directions are given as to what kinds 
to sow on particular soils, and how to manage them in the 
fields and in storing them, each variety being sivacially 
referred to in its comparative ])roduclivcness and utility. 
The author’s remarks on, hay-making arc well worthy 
of perusal. There is no crop so mismanaged as 
this, especially in Scotland, and considering its extent 
and value, no censure can be too strong on the negli¬ 
gence and want of skill so generally manifested in 
securing it. 

The third chapter is devoted to live stock, and here the 
author seems to have studied the various phases of breed¬ 
ing and fattening with a practical eye. Ireland is pecu¬ 
liarly well fitted for rearing stock, and the yearly supply 
it affords to Great Britain is max-vellous. With a 
moist climate and an alluvial soil, the j^Irish farmers 
possess facilities in their fresh swards and luxuriant 
green crops which we do not possess on this side of the 
Channel; until at all events we go across the Tweed, and 
not even there in sufficient breadth and measure, for 
permanent grass meadows are seldom to be seen. The 
quality of the various breeds of cattle and sheep is 
discussed; but it must be I'einarked that agicat complaint 
on this side of the Channel is made as to the want 
quality and growth in much of the sup^I^ 
this is no doubt owing principally to the cardies selection 
of breeders, and to too much indiscriminate ci'ossing. The 
author’s remarks bn pbhltry d^ serve special attention, not 



204 


NATURE 


[July 16, 1874 


that he says anything peculiarly novels but he treats the 
subject so plainly and in so much detail, that prac¬ 
tical use can be made of his directions on a hitherto 
too much neglected point in rural economy. 

In Chap. IV. examples are given of successful farming, 
both in large and small holdings, ’which all interested 
would do well to peruse. With industry and skill based 
on scientific knowledge, the productive power of the soil 
js astonishing. We see this more especially in the arid 
and sandy ground in Belgium, where two or three acres^ 
produce is sufficient for the support of a family. Steam 
ploughing, no doubt, is an equivalent for spade husbandry 
in stirring and pulverising the soil, but the personal exer¬ 
tions and superintendence of the cottager in thorough 
tilling, ill careful seeding, successive cropping, manuring, 
weeding, and harvesting, cannot be excelled or equalled in 
substantial production. There is, moreover, in Scotland 
at all events, a degree of comfort and healthy sturdy 
appearance among that class, now perhaps too limited in 
Humber, which hears a striking contrast to the beer¬ 
drinking attisan and his wan shrivelled children in towns. 

The author concludes with a chapter on cottage¬ 
gardening, which may be profitably studied by those 
of more pretension than the mere cottager. In Eng¬ 
land the taste for decoration and utility in small garden¬ 
ing is much more manifest than in Scotland, where 
little else than Scotch kail and weeds are, as a rule, to be 
seen. Mr. Baldwin has, on the whole, done ample jus¬ 
tice to the various subjects he has treated, while the scope 
of his work is sufficiently comprehensive for the guidance 
of those who need instruction ; and most farmers do, be 
their rmail occupation of small or large compass. 

We hope that the spread of wotks of this class will pave 
the way for ihe''genfiml;,€lreitl0oh'among; farmers of 
wotks 'of a muck''mo.re'technical''tad' 
and that' er© veryTong, through .the exertions 'Of the 
cultural Societies, both of England and Scotland, Agri¬ 
cultural Schools will be established in Convenient centres 
both in England, Scotland, and Ireland, by means of 
which the British farmer will be at least on as good a 
footing as the farmer on the Continent of Europe and in 
America. 


OUR BOOK SHELF 

Ehmmtary Dynamicsj with numerous Examples. By 
W. G. Willson, M.A. (Calcutta; Thacker, Spink, 
and Co.) 

Pnncipl&s of Mechanics, By T. M. Goodeve, M.A. 
(Longmans^ Text-books of Science.) 

TE!E first work on our list does not aim* at a novel expo- 
sTion of principles, though it differs from the ordinary 
text-books in use amongst junior students. Notes ori¬ 
ginally put together by the author for the use of pass 
students of the Calcutta University have, after some con¬ 
siderable trial of their merits, been put together in the 
present form so as to embrace all the parts of the sub¬ 
jects which are generally treated of in text-books. 

Mr. Willson is an ardent admirer of the works by Pro¬ 
fessors Thomson and Tait (“the magnificent treatise on 
Natural Philosophy,’^ “ the reader who wishes for further 
information on this subject (and on all such subjects) is 
recommended to consult,” &c.), and his principal aim has 
been, we expect, to render the views of these distinguished 
writes more accessible to junior students. Knowing how 
lable authbre are to go to pieces on the kinematic rocks, 


we have gone as carefully as we could through the text, 
and it appears to us that the author not only understands 
his subject, but has manifested ability in presenting his 
material in a clear form to his readers. Dynamics he 
subdivides into statics and kinetics* In both these 
branches he adopts for unit of force the kinetic unit for 
which the pouncl avordupois is the unit of mass. We 
may remark in passing, that this is the only dementary 
book we know which goes fully and carefully into the 
subjects of the several units. Under the head of statics, 
the writer treats of force at a point, of ]wrallel forces, of 
moments, of centre of gravity, resisting forces, machines, 
and of work and energy ; under the head of kinematics* 
we have velocity, accelerated velocity, and kinem.ilical 
principles and methods; under kinetics, we have dyna¬ 
mical laws and principles, the force of gravity (falling 
bodies, motion on an inclined plane, Attwood’s machine, 
&c.), collision of bodies, and energy. On p. 130, the term 
Roman steelyard is derived from Rumdn, an Arabic word 
for a pomegranate, “and the shape of the counterpoise 
seems to have given rise to the name.” There arc a great 
many examples, many very familiar to u.s, given at the 
end of the various chapters. The author apologise*} for 
imperfections in type and diagrams, but ho need hvrdly 
have done so ,* we have seen worse diagrams in text¬ 
books got out nearer home. Some typographical blun¬ 
ders we have detected, but the context will enable a 
reader to correct them. The work has no index, is of a 
handy size, and gives one a favourable impression of the 
sort of training provided for the Calcutta students. 

Mr.Goodeve’s name is sufficient warrant for the accuracy 
and thoroughness of any work on mechanics that bears it 
on its title-page. I Iis style is very lucid, and the accuracy 
and fulness of his knowledge of his subject enable him 
to give just sufficient explanation and yet not be too con*- 
cise. ric aims at a different class of students than that 
we have had t:> consider in the former part of our 
These Text-books arc designed for the “self-instruction of 
working /'and' the 'two,works by ouriiresent author 
in th!s:'serie«':&eem fo'tis justTttted'forth'him in tht work''' 
'befoite/'US'we are taken ever .a'^wlde "field. '/"Ih'hn Infoo-"' 
,'dhction oisi'Xt'iy'pages 'we have a mimaturC'treatise, the 
representation of force, the gravitation measure of forc(', 
the laws of motion, and the meaning of the term energy? 
inter alia, are discussed. In the i-emaining twelve chap¬ 
ters most of the ground gone over in the llrst-noiii el 
work is gone over rapidly here, and copious applica tion 
of the principles is furnished by the description of a num¬ 
ber of machines, the bare enumeration of the names of 
which would furnish an ordinary “Bookshelf” notice; 
in addition we have an account of the equilibrium and 
pressure of fluids and of gases, of the hydraulic press and 
hydraulic cranes, a chapter on girder beams and bridges, 
the strength of tubes and the catenary, all treated without 
reference (except in one or two places) to the calculus. 
We have much pleasure in commending this recent 
addition to the series, with its clear type and numerous 
and excellent diagrams, to all who take an interest in me¬ 
chanical applications. There arc many excellent exer¬ 
cises scattered throughout the work. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, JSfo notice is taken of anonymous 
communications .] 

The Degeneracy of Man 

In Nature, vol. x. p. 147, Mr. Edwara B. Tylor writes 
It would be well worth while if Dr. Peschel, from personal 
; or published sources available to him, would settle once for all 
the question whether the great Bavarian ethnologist (Martins) 
continued through life the degenerationist that we in England 
suppose him to have been/’ 
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r Now I can assure Mr. Tylor, from having often conversed with 
t)r. Martins on Brazilian topics, that his degeneration theory be¬ 
longed to his earlier life, that afterwards he altered his opinions, 
and that the passage quoted by Mr. Tylor from Martius contained 
his latest conviction. Soon aftef the publication of his Ethno- 
gtaphy he died at Munich* OscAK. PBSCHEt 

* £)R. liAR'ritJS found the rude natives of l^razii treating the 
himling-groiind of each tribe as common to all the tribesmen^ 
but allowing each family to hold ns its own freehold the ground 
which it had built huts on, or brought under tillage. It is not 
Surprising that this ethnologist, comparing such a rudimentary 
form of the village community with its more artificial ar¬ 
rangements in ancient Europe, should have considered the 
Brazilian tribes to have arrived at an intermediate stage of the 
development of land-laws, above that of the lowest savages, and 
on the way to that of more civilised nations. Mr. Edkins, how¬ 
ever, in his letter to Nature, vol. ±. p. 163, thinks that Dr. Martius 
should not have explained the origin of the Brazilian land-law in 
this obvious way. The suggestion which he offers in its place is, 
that inasmuch as the Chinese had in old times a highly artificial 
System of partitioning their village-lands among the heads of 
families, some of these Chinese are to be supposed to have 
emigrated to the Brazilian forests and introduced this system, 
which in Course of ages decayed till nothing was left but the 
simple rule found by Dr. Martins. But is not the word ** far¬ 
fetched ” applicable to this argument ? Sooner than allow the 
rude people of Brazil to have been human beings capable of 
adopting the simplest social regulation for their oWn evident 
benefit, Mr. Edkins sends half-way round the world for imagin¬ 
ary Chinese emigrants, to introduce, not the savage law itself, 
but a civilised law which, if broken down to its last remnant, 
might be reduced to the Brazilian level. .And, one may go on 
to ask, where is it likely that the Chinese themselves got their 
law of village-lands, if it was not developed out of lower stages 
of the law of property, belonging to lower stages of civilisation? 
If Mr. Edkins Would turn his great knowledge of Chinese 
milters to investigating the origin of Chinese institutions, I ,think 
he would'"co-ntribute 'new' 'evidence'tb the''development*theory' 
of culture. Mr. Edkins next brings forward the evidence of 
numerals in Polynesia as proof of degeneracy in civilisation. 
The fact that the word moans 10,000 in the Tonga Islands, 
4,000 in the Sandwich Islands, and 1,000 in New Zealand, he 
accounts -for on tlic supposition that the highest number was 
the original meaning, V)ut that it was lowered with a fall in 
civilisation. But he will, I think, on further examination be 
satisfied that the real reason has nothing to do with degeneration, 
but with the curious Polynesian habit of counting by twos, fours, 
and even tens. Thus rau and mam, which in New Zealand 
mean 100 and 1,000, come to mean in Hawaii so many fours, 
viz. 400 and 4,000 ^ Mr. Edkins’ own example from Ponape 
shows the same done with tens (see Hale’s “Ethnography of 
Wilkes’Expedition”). Mr. Edkins also remarks that “the 
Polynesians formerly had a decimal arithmetic; now it has sunk 
in Australia to quaternary or quinary arithmetic.” But tlie 
Australians are not of the same race as the Polynesians, nor is 
there the least reason to suppose that they were ever at a 
Polynesian level of culture. As the evidence of numerals has 
been introduced, it may be mentioned that both Australians and 
Polynesians use numerals derived from counting on the fingers. 
Thus the Polynesian Uma, i.e, “hand,”is the ordinary numerat 
for five, while the West Australian will say “ the hand on either 
^ide and half the feet,” meaning by this long expression the 
number 15 (see my “Primitive Culture,” chap. 7). 1 may add that 
I have been trying for years to get any degcnetationist tb answet 
the argument from numerals of this vei*y common class, which 
can only have arisen by development from the lower stage 
countiitg on the fingers, and Vrhich therefore prove savage tribes 
to be capable of independ^t intellectual development. 

The Qmrt^ly the recent discovenes of 
Dr. Sebdiemahn in the yuins he oonsidets to be of Troy, merely 
shoves that low barbarians may budd on the ruins of towns 
previously inhabited by naore civilised nations This often 
happens, and can hardly be held to prove that the higher civilisa¬ 
tion existed in the world before the lower. 

As to the observations (vol. x. p. 163) of Mr. BCyde Clarke On 
affinities Which he believes to exist betWCfen HnguageS of BrazU 
and of the Old WoHd, I cannot makte Siny ansWtr, not hating 
seen any comparative vocabmiaaies ott Whidh Sudi an bpinion 
■could be founded. 

toWARD B. TVLOR 


Photographic Irradiation 

For the purpose of determining whether any sensible amount 
of the photographic irradiation surrounding the image of a bright 
object could be traced to an action taking place within the thick¬ 
ness of the collodion film, I some time ago tried an experiment in 
tnany respects similar to that detailed by Mr. Aitken in your last 
number (vol. X.p. 185). A piece of cardboard with four parallelnar- 
towopenings, each some izin. long, was hung against the glass roof 
of a photographic studio so as to be projected against the back¬ 
ground of a bright sky. One of the slits or openings was covered 
with a piece of red glass, another was glazed with blue glass, the 
I third was left entirely uncovered, and the fourth was covered by 
a piece of thin tracing paper. The slits in the cardboard screen 
Were carefully focused, and over-exposed photographs were taken 
with a camera in which no stops were,used. Upon the collodion 
film and immediately in contact with it was laid a piece of plati¬ 
num foil quite thick enough to be perfectly opaque. The camera 
wafe so placed that the images of the slits fell partly upon the 
platinum foil and partly upon the collodion film. I have noW 
before me two of the plates, each taken with an exposure of five 
minutes. The first was coated in the ordinary manner with a 
single collodion film, but the other was coated three times suc¬ 
cessively with collodion, so that the film was rendered very 
thick; but the eating in or encroachment of the photo¬ 
graphic images of the slits under the platinum foil is 
hardly perceptible in either plate; indeed, I feel that I 
cannot say with certainty whether there is any encroachment of 
the image proper, though there are very marked brush-like 
extensions from, the ends of the images, as well as a cloudy semi¬ 
circular field symmetrical with the end of each image, evidently 
arising from reflections from the back of the plate. At first 
sight the brush-like semi-opaque extensions might be taken for 
the ordinary photographic irradiation eating under the platinum 
foil; but on more closely examining the ends of the images, the 
hazy opacity is seen to extend farther in some directions than in 
others^ and to be brokf n up in some cases into five or six little 
streams or brushes. The decrease in the opacity of the bruskes 
Is also less uniform than the de.rtaic in the opacity of the ordi¬ 
nary irradiation border. The brushes extend to a distance of 
about *02 in. under the edge of the platinum foil. 

I do not at present see my way to devise an experiment which 
would determine what is the cause of these little brushes, nor 
have I at present had an opportunity of repeating a similar ex¬ 
periment with the dry-plate process ; but the brushes have the 
appearance to me of having been produced by streams in the 
delicate film of liquid which must extend under the platinum, 
streams which probably carry with them little masses of light- 
altered silver, that are soon depo.sited or strained out in the 
spongy tissue of the collodion. 

If the spreading action under the platinum foil yvere caused 
by light dispersed within the thickness of the collodion, one 
would expect such action to take place symmetrically around the 
place where the bright image is cut off instead of being broken 
up, as I have described, into bundles or brushes. On the other 
hand, slight differences in the texture of the collodion, or minute 
inequalities on the edge of the platinum foil, might cause the 
■ streams in the liquid film to move more easily at one point than 
at another. 

I should be glad to be informed what was the distance of tbe 
opaque bar from the collodion plate in Mr. Aitken’s experi¬ 
ments, and whether there is not any photographic trace of de- 
iraction bands, owing to the bar not having been in focus; 

^ possibly the presence of these may account for the apparent 
j difference in Our results. It will be seen that the experiment 
which I have described points to the same conclusion as that 
formerly announced by Lord Lindsay and myself, viz, that tho 
inner photographic diffraction edge is chiefly due to the imper¬ 
fection of the instrument producing the image, chief amoi^ 
which is to be counted the aberration of oblique peneik 

A. CowRER RaicyarD 

Mr. AifREN'S observations on photographic irradiatiott in 
NATtRE, vol. X. p. 185, ate confirmed by many experimente I 
have made. I spent a long time in efforts to get rid ofirradiatkm 
in bromide of silver films, one of the results of which I stated in A 
former note to Nature (vol. x. p. 63). There is the most striHi^ 
difference in the behaviour of films containmg iodide of s^ver 
only to those containing the bromide alon^ the kteer,^ espemaliy 
whmi dry, giving much greater irradiation and the difference is 
again complicated by the addition of cert^ Sabstances (notably 
albumen) to tihe film in ife* ^ 
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ments were mainly with dry plates, I will leave out of question 
the forms which the phenomenon may assume in wet-plate 
photography, and summarise the results of hundreds of experi¬ 
ments with dry plates iodised, bromo-iodised, and bromised. 

With a simply bromised film the amount of irradiation is 
extreme. The film is very translucent and the irradiation is of 
two kinds, that caused by reflection from the back of the plate 
being by far the most extensive, but remediable by the usual 
expedient of coating the back of the plate with red or black 
colour, while the form noticed by Mr. Aitken is perhaps partially 
inherent in bromised films, but to a much greater degree depend¬ 
ent on the nature of the pyroxyline. Two samples of pyroxyline 
made at different temperatures, and treated in precisely the same 
manner, differ so much, [that while one will, with the coloured back¬ 
ing, give scarcely a perceptible degree of irradiation,^ the other will 
develop it to an extent which no backing, nor even tinting the film 
with the aniline reds, will obviate. The former is generally a com¬ 
pact, lustrous film, scarcely to be distinguished from the glass 
itself, while the other (both being used without preservative 
solution) will give a dull and dusty-looking surface, only capable 
of reflecting at very small angles. If with the latter a strip of 
blackened wood be laid on the film so as to cut across the lightest 
poitions of the image thrown on it by the lens, the effect of the 
light will be found to spread behind the strip of wood, some¬ 
times to the extent of a centimetre ; but 1 have never noticed the 
sharp limitation of this form of irradiation which Mr. Aitken 
observes, and which probably depends on the wet state of the 
film. It is clearly, as he supposes, an agitation which is set up 
in the film, and which depends for its propagation amongst the 
surrounding molecules upon a kind of chemical trarisparenqr in 
the film holding the bromide of silver. That this is to a great 
extent true is shown by two experiments ; (i) a film which, in its 
simple state, gives considerable halation, will, when coated 
with albumen, especially if coagulated with nitrate of sil¬ 
ver, give none at all, or very little, though the ocular trans¬ 
parency is rather increased than diminished by the albumen; 
(2) an emulsion prepared by exposing [it to the action of 
nitrate of silver until it becomes structurally decomposed, and 
highly charged with bromide of silver, shows absolutely no irra¬ 
diation under any circumstances even if the glass be not backed, 
and no kind of preservative used. The film in this case resembles 
unbaked porcelain in its whiteness, entire want of lustre, and in 
opacity, and the iholeeules of bromide of silver arc more than 
usuallf free'from any refctraming iufluence which a preservative 
might be expected, reasoning from the usual action of the albu¬ 
men, to exert. In these two cases of extreme translucency and 
opacity of the film there is almost an equal freedom from the 
phenomenon in question. 

In the old albumen process with translucent films the irradia¬ 
tion is imperceptible, and in the collodio-albumen, where the 
film of albumen is allowed to remain on the coUodion, it is 
almost so ,* but in this case, as in all cases where the film is 
charged only with iodide of silver, there is another element 
which complicates the action. The bromide of silver is reduced 
m sUu yrhiie the iodide requires a supply of silver from the de¬ 
veloper from which to build up the image, in the one case the 
' deposition being by reduction, in the other by accumulation. 
This alone would account for a wide difference in respect to 
irradiation, but Will not account for all, as is proven by the 
diverse results obtained from different bromide films, due to the 
varying structure of the material wliich holds the bromide in 
place. 

. What Mr. Aitken calls “molecular irradiation ” (and which 
is not by any means the harmless thing he considers it in regard 
to artistic photography any more than to scientific) is unques¬ 
tionably the great eneiny of all photographic precision. It 
setms, hbw’ever, to be complicated with what I have been obliged 
to call structural irradiation, alluded to above, and depending, as 
I have said, on the mechanical rather than the chemical con¬ 
dition of the pyroxyline of which the bulk of the film consists. 
The subject yet demands much investigation, of a purely em¬ 
pirical character, in order to determine the quality of vehicle for 
carrying the sensitive salts, neither chemical analysis nor chemical 
analogy affording any indicatipn of the true cause of the dilTer- 
ence between the two qualities of pyroxylene I have noted, nor 
do they, so far as I am aware, account for tliC difference between 
the action of collodion and albumen. 

/ W. J. Stillman 

AJ&abmgh Gardens, 

;C^pham Common, S.W., July 13 


OBSERVATOIUE.^ IN TIIK UNITEJ) MATES^ 
II. 

L ieut. M. F. MAURY was iflaccd ill charge of 
the new U.wS, Naval Observatory, and entered 
on his duties with zealous purposes. lie proposed in 
1846 the immense astronomical work of a more ex¬ 
tensive and precise cataloguing of the stars than Bes- 
seTs *‘Zone Observations^' or Struve’s ^Ulorpat Cata¬ 
logue.” Valuable results of the scheme, so far as it could 
be entered on, by the observations of Profs. Coffin, Walkei*, 
Yarnall, Hubbard, Keith, Major, and Ferguson, and 
Lieutenants Almy, Maynard, Muse, and others, have been 
lately reduced and published. 

Two events marked this early part of the history with 
still more importance. Walker, in 1846, proved that the 
new planet Neptune, just then discovered by Leverrier, 
had been catalogued as a star by Lalande in his Histoire 
celeste” in 1793 ; and Walker, with Lieutenants Almy 
and Gilliss, wasYhc very first to use, in 1846, the new dis¬ 
covery of the telegraph to determine differences of longi¬ 
tude. The identification of Neptune with Lalande’s star 
gave astronomers, in determining the new planet’s orbit, 
the use of observations made fifty-two years before. It 
gave the Ammcan Nautical Almanac two years earlier 
ephemerides for the mariner. It brought the observatory 
into prominence. The superintendency of Maury ex¬ 
tended from 1845 to April 26, i86r, when he suddenly left 
the city to join the cause of the South. 

In 1861 Lieut. J. M. Gilliss was at length placed in 
charge. He re-established and vigorously pressed for¬ 
ward astronomical work as well as the duties of the “ Hy¬ 
drographical Office,” a title which had been added to that 
of the Naval Observatory. After his very sudden deatli, 
his successor, Rcar-Admh*al C. II. Davis, carried f^or- 
wanl the astronomical work with that eminent success 
whicli had been guaraotecd by Ins previous astronomical 
tastes and occupancy on the Coast Sumy and a$ super¬ 
intendent of the Nautical Aimaua-c*' 'Eeat^Admiral 
Sands,, succoedifig'him ih/thefyearT'fiiSy, has' most eftl- 
ciently improved thb opportunities of a longer superin- 
tendency to inaugurate and carry forward some of: the 
most important astronomical operations of the day. The 
phenomena of the total eclipses of ,1869 in the United 
States and of 1870 in tlie McditciTancan, countries were 
closely observed. 

Beyond the regular and severely exacting' astronomical 
routine of observations, two centres of interest have been 
recently occupying the utmost activities of the institu¬ 
tion; the-reception, mounting, and use of the new great 
equatorial, and preparations for the transit of Venus. 

The great equatorial has but one near approach to it¬ 
self in the diameter of its object-glass—that oTthe pri¬ 
vate establishment of Mr. R. S. Newall, at Gateshcad- 
on-Tyne, whose telescope has an object-glass of 25 in. in 
diameter. The Naval Observatory glass has 26 in. clear 
aperture. It is not easy to realise what this power is, and 
what it promises. The reader must imagine himself 
within a dome, itself 41 ft in diameter and 40 ft. in licighl, 
looking through a tube made of three sections of steel 
stretching away for 32 ft, ; the whole telescope and its 
metallic base weighing about 6 tons. 

In the dome, on a pier of mason-work, supported by a 
pedestal, which is one block weighing 71V tons, stands the 
tine equatorial made by Merz and Miihler, Munich, at a 
cost of 6,000 dols., its object-glass being valued at more 
than half that sum. The work of this instrument under, 
successively, Profs. Ferguson, Walker, Hubbard, and Hall, 
has been chiefly upon the smaller planets, the asteroids, 
and comets. Mr. James Ferguson was the first American 
to discover an asteroid, Euphrosyne, in 1854, the thirty- 
first on a list which has been recently enlarged beyond 
even a hundred by Peters of Clinton and Watson of Ann 

* Continued from p. 185, 
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Arbor. The object-glass of the equatorial has an aper¬ 
ture of 9’62 in and a focal length of 14 ft. 45 in. Its 
powers of positive eye-pieces for use with its filar micro¬ 
meter vary from 90 to 899. 

Descending from the dome, and passing the superin¬ 
tendent's office, in which are a most excellent mean-time 
clock, with others, in the electric circuit with the clocks 
at the departments, ticking each, beat for beat, the 
visitor finds himself in the library, now embracing 
nearly 6,000 volumes. These are mostly works of the 
highest standard value, astronomical and meteorological 
observations and discussions, some being as old as the 
year 1482, others representing the full work of the 
European observatories and learned Societies to the pre¬ 
sent date. 


From the library we pass into the transit-circle i*oom, 
built in 1869, to admire the beautiful instrument, with its 
collimators and its chronograph. The focal length of the 
object-glass is 12 ft. i in. ; its clear aperture 8*52 in.; and 
the power of its eye-pieces 135 to 396. The diameter of 
its circles at the outer edge 1545*30 in., and at the gradua¬ 
tion 4340 in., both circles being divided to every two 
minutes. The power of the reading microscopes is 45*3 
diameters. Its collimators have a focal length of 2 ft, 
11 in; This instrument, under Profs. Newcomb, Hark- 
ness, and Eastman, and their assistants, has had for its 
chief work the more accurate determination of the stars 
whose places are computed in the Nautical lAhnanac^ 
and of those needed by the Coast Survey. The chrono¬ 
graph, made by Alvan Clark, is of the form known as the 



Fig. 6-The United States Naval Observatory-Ground Plan., A, Pier of Equatorial. B, Tr^stt Circle. C, Mural Circle and Transit. 
Vertical. E, Computer’s Room for Great Equatorial. F, Great Equatorial. G, Library. H, Superintendent’s Office. I, I, I, Offices, 
intendent's Uwelling. I», Chronometer-Room. r>, Door. \v. Window. 


D, Prime 
K, Super- 


Hipp chronograph, with modifications by Prof. Hark- as gratifying as it is creditable to American skill to find 
ness. the chronometers of Messrs. Negus and Co., of New 

Passing to the eastern wing there are seen, side by side, York, equal, if they do not excel, any of foreign workman- 
the mural circle and the smaller transit instrument, with ship. , , , , ... 

their clock and chronograph. The mural circle has an From this room of the observatory the exact time is mr- 
object-glass of 4*roin., andafocal length of 5 ft. 3’3 i»., nished daily at 12 M. to the Western Union Telegrapfi Office 
the highest power of the eye-pieces being 240. The in YTashington for dispatch throughout the United St 3 .tes, 
diameter of the circle at its outer edge, where thegradua- The naval officer, standing by the standard mean do A 
tioii is placed, is 60*35 in. It is divided to every five and having the astronomical correction of that clock aEo 
minutes; the power of its reading microscope is ly’i before him, at three minutes before 12M. calls ijie 
diameters. The transit has a focal length of 7 ft. 0*4 in., graph operator at his office, and, at the instant of 
and its object-glass all aperture of 5*33 in. J noon, taps the electric key, giving the time to the com- 

The chronometer-room shows another and a distinct pany^s office. He also drops the dome baU, The chro- 
but important office of the observatory. The relation of nometer-ropm is under the very efficient direction or 
all its work to the interests of practical navigation is Commander A. W. Johnson, U.S.N. 
sufficiently clear. More than 200 time-keepefs have been The seventeen annual volumes 

at one time under care in this room. As many as eighty meteorological observations now published set 
in 1867 were condemned and withdrawn frqip use.. , It is in themselves the work of the obsenratoiy, inc latest o 
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these volumes vie in extent and in value with the publi¬ 
cations of Greenwich and Paris. The star catalogue, 
issued as Appendix No. i to the volume for 1871, em¬ 
braces more than 100,000 observations, giving the places 
of 10,000 stars. It is the twenty years’ work of Prof. 
M. Yarnall, embracing the reduction of his own observa¬ 
tions and those of others from the year 1845 to iSyi* 
The astronomer knows how to appreciate such a work. ^ 

Congress, in whose hands is the destiny of the institu¬ 
tion, has promptly appreciated" its claims, and does not 
withhold the libei'al appropriations asked for it as due to 
astronomy and to this branch of naval efficiency. 

West Point Ohserxmtory .—This observatory was erected 
in 1839 for astronomical purposes and the accommoda¬ 
tion of the library of the Academy and its philosophical 
apparatus. The institution of an observatory is to be 
credited to Prof. W. H. C. Bartlett, LL,D., so well known 


for more than thirty years as its director. In 1840 lh*of. 
Bartlett visited Europe for the United States Government, 
inspected and reported upon its chief observatories, sub¬ 
mitting also a plan for an observatory at Washington, 
and purchasing for West Point whilst abroad its three 
large instruments, the equatorial, the transit, and the 
1 mural circle. 

The transit instrument in the cast tower was made yb 
Ertel and Son, and its object-glass l)y Merz and Miihlcr, 
at Munich, the whole cost being about 1,130 dols. It was 
mounted in 1843, the memorable year for observatories 
in the United States. Its object-glass has a clear aper¬ 
ture of 4*63 in., and a focal length of 7675 in. It is pro¬ 
vided with four eye-pieces and one dark glass, and has 
an illuminating apparatus, giving either a bright field with 
dark lines, or a dark field with bright lines, which can be 
modified at will by means of a coloured wedge. The 



Fig. 8 .— Transit Circle—United States Naval Observatory. 


Fig. 7.—The Great Equatoi-ial—United States Naval Ob.scivatory. 


reticule has seven vertical and two horizontal lines. An 
extra vertical wire is driven in a horizontal direction by 
means of a micrometer screw, each division of which 
corresponds to o"*334. It has a striding level, each small 
division being i''*23 = o*o83y. The steel pivots have not 
sensibly changed their equality of dimensions since the 
instrument was mounted. 

The west tower has the mural circle, by Troughton and 
Simms, of London. This was cast in one entire piece of 
brass. Its diameter is 5 ft,, and its graduations are on 
two bands, one of gold, the other of palladium. The 
telescope has a clear aperture of 4 in., with a focal length 
of 60 in. 

The central main tower has a revolving dome of 27 ft. 
in diameter, which rests on six 24-pound cannon-balls, 
turning between cast-iron annular grooves. The equa¬ 


torial, made by Mr. Henry Fitz, of New York, 1 ms a focal 
length of 14 ft., and a clear aperture of 9^ in. It has 
thirteen eye-pieces. The hour circle reads to two seconds 
of time, and the declination circle to twenty seconds of 
an arc, each circle being 3 o in. in diameter. This in¬ 
strument cost 5,000 dols. 

The sidereal clock, by Hardy, has a Bond break-circuit 
attachment, and is connected with the several instru¬ 
ments by wires and bi’eak-circuit keys. Besides these 
there are valuable portable instruments in the observa¬ 
tory, which lends tliern from time to time to topographical 
and surveying parties in the west and noith-west, or to 
Rations of the Engineer Corps, like the one at Willett’s 
Point, New York. Several valuable additions, including 
a Bond chronograph, the odoHtes, and sextants, have 
been made within the last two years. 
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The purposes of the observatory of the Academy are 
most effectively secured by confining its workings to the 
end of educating the cadets in the knowledge and practi¬ 
cal use of the instruments. During the spring months 
they are taken in parties of two, three, or four to receive 
such instruction, and are required themselves to make 
observations with each instrument, and reduce them. 
During the summer encampment a month is devoted to 
further instruction in connection with a field observatory 
at Fort Clinton, where they use a field transit, zenith tele¬ 
scope, and other instruments. Each makes his own re¬ 
cords, and works out his results for the ordinary problems 
of time, latitude, longitude. Wiirdeman of Washington 
is constructing for this field observatory a new transit and 
zenith telescope. 

Although the chief design of the observatory has been 
from the first to secure such proficiency in the cadets as 
would prove of most value to them in the field work to 
which so many army officers are called, and although 
neither the professors nor their assistants, who are daily 
instructors in several other branches, can find time avail¬ 
able for lengthened series of observations, still at different 
times valuable, observations have been secured in the 
midst of pressing duties. Among these arc those of 
Prof. Bartlett on the great comet of 1843, published in 
the Ti*ansactions of the American Philosophical Society, 
and recent observations under Prof. Michie and his 
assistants, Lieut. Bass and others, for determining the 
longitude of the observatory. 

. Aunapo/is Ohse7'vatory ,—Wc cannot complete this sketch 
of the United States Government observatories without a 
just, though necessarily very brief, notice of the obser¬ 
vatory used in the instruction of midshipmen at Anna¬ 
polis. 

The Department of Astronomy was created in 1853, 
and until] 1865 was in charge successively of Profs. 
Chauvenet and Coffin. Since that time a graduate of the 


■4 

Academy has from time to time been in charge. The 
course in astronomy is of necessity limited, most of the 
midshipman^s time in this department being required for 



Fig. 9.*— Mural Circle and Smaller Transit Instrument—United States Naval 
Observatory. 

the study of practical navigation. We learn from the 
report of Lieutenant-Commander R. L. Phytliian to Ad¬ 
miral Porter in 1869 the following facts The instru- 



Fig. 10.—^West Point Observatory—North Front. 


ments used in this department are the chronometer, the 
sextant, the artificial horizon, the azimuth compass, the 
surveyors chain and compass, the theodolite, and the 
plane-table. The observatory is supplied with a sidereal 
clock, an equatorially-mounted telescope, and a superior 
meridian clock. These instruments are used in instruc¬ 


tion only to show the midshipmen the principles of them. 
There is not sufficient time for them to acquire a practical 
knowledge of their use by observing with them.’^ 
Altogether the United States has reason to be proud of 
her observatories, and of the work already done by her 
astronomers. 
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THE RELATIONS BETWEEH HUMAN MOR¬ 
TALITY AND THE SEASONS ON THE 
YEAR 

A t the anniversary meeting of the Scottisir MetooroJog- 1 - 
cal Society, a very valuable papei* was read by Dr. 
Arthur Mitchell, and the Sccietary, Mr. Alex. JUiclian, 
0ving an account of their investigations on the subject of 
the influence of the seasons on human mortality at ditferent 
ages as caused by different diseases. The authors have 
ealuulated the weekly average death-rate of London for the 
past thirty years for tMrty*onc diseases, together with the 
averages of temperature, moisture, rain, &c. Considering 
the weather experienced in the course of the year as made 
up of several distinct climates differing from each other 
according fo th^ prevailing temperature and moisture and 
their relations to each other, the influence of these climates, 
characterised respectively by cold, cold and dryness, 
dryness and heat, heat, heat and moisture, and cold and 
moisture, on the mortality was pointed out. f'he weekly 
mortality from all causes and at all ages shows a large 
excess above the average from the middle of November to 
tlnie piiddle of April, from which it falls to the minimum in 
the end of May ; it then .slowly rises, and on the third 
week of July shoots suddenly up almost to the maximum 
of the year, at which it remains till the second week of 
August, and thence falls as rapidly as it rose to a secondary 
minimum in October. Regarding the summer excess in 
the death^mte, which is so abrupt in its rise and fall, it was 
shown that it is wholly due to one section of the population, 
viz. infants under five years of age, none of the curves for 
the other ages showing an excess in the death-rate from 
all causes during the summer montlis ; and it was further 
shown that the summer excess is due not only to the 
deaths at one age, but to tlic deaths from one class of 
diseases, viz. bowel complaints. The importance of 
weekly averages in disemsing these sudden lluctuaiioiis 
of the death-rate to tlic changes of the w'cather was 
pointedly referred to. Deducting the deaths from bowel 
complaints from the deaths from all causes, the curve 
assumes a simple form, viz* an excess in the cold months 
and a clehciency in the warm months. In other words, 
the curve of mortality is dictated by the large number of 
deaths from diseases of the respiratory organs. The curve 
of mortality in London has thus an inverse relation to the 
temperature, rising as the tcmpcratiu'e falls, and falling as 
the temperature rises. On the other hand, in Victoria, 
Australia, the curves of mortality and temperature arc 
directly related to each other—mortality and tempera¬ 
ture rising and falling together. The character of the 
curve of mortality in Victoria is impressed on it 
by the deaths of persons below the age of five; and 
among such young persons the special diseases which 
determine this influence are diarrhoea and dysentery. 
This peculiarity arises from its higher mean temperature, 
57°-6, as compared with that of London, 50°'o. In London 
also during the hottest months of the year the curves of 
mortality and temperature rise and fall together, whereas 
in Victoria the curves are throughout the whole year 
directly related; for though doubtless the deaths from 
diseases of the respiratory organs fall as the tempei-ature 
rises, and rise as the temperature falls, yet the number of 
deaths from these diseases is, owing to the comparatively 
high winter temperature, never sufficiently large to in¬ 
fluence the curve of the whol-e death-rate. The curves of 
mortality for brondiitis an 4 pneumonia at different ages 
prove that the fluctuation is much less for pneumonia 
than for bronchitis, and that the excess in both cases of 
infant mortality is great, but not nearly so great as the 
infant mortality for diarrhoea. The curves show that the 
maximum mortality from the different diseases group 
around certain specific conditions of temperature and 
moisture combined, the general result of which, as regards 
the principal diseases, may be thus roughly stated 


Character oC Weather Mortality 

(lold brondiitis, ])ncurnonia, asthma, &c. 

Cold and dry Brain-disease, convulsions, whooping- 

cough 

Warm and dry Suicides, small-pox 

Warm and moist Piarriuea, dysentery, cholera 

Cold and moist Rhcumalisin, hcArt-disease, diphtheria, 

scarlatina, measles, croui> 

The dcatlis from cancer and liver disease show no 
distinct relation to weather. The period of the year least 
marked by the occurrence of maximum mortality from 
any disease is the warm dry weather which prevails from 
the middle of May to the end of June. At this season the 
only maximum is a wcll-pronounced secondary maximum 
for measles ; and the maxima for suicides and small-pox, 
which arc, however, extended from the middle of April into 
these months. Convulsions, teething, and atrophy and de¬ 
bility have a secondary maximum in the warm moist 
weather of July and August. In the United States, where 
the heat is greater in summer, the secondary maximum 
for convulsions is more distinctly marked than that of 
London; and in Victoria the summer maximum is 
the only one that appears. The contrast olTcred by 
certain cui'ves to each other in all points is very 
striking. Thus the curve for whoo])ing-cough begins to 
rise above its average in the middle of i)cccmbcr, attains 
its maximum in March and April, and falls to the mini¬ 
mum in September and October, whilst the curve for 
scarlatina is exactly the reverse of all this, having its 
minimum in spring and its maximum in autumn. It was 
inferred from the general teaching of the curves, that if a 
curve representing the progress of the death-rate from, a 
particular disease were given for a place whose climate 
was known, though it might be impossible to name the 
exact disease, it would be possible to say with a con¬ 
siderable degree of certainty whether, for instance, the 
nervous system, or the respiratory organs, or the abdo¬ 
minal organs were involved in the disorder which caused 
the deaths. 


CONFERENCE ON THE REGTSTRATION OF 
PERIODICAL NATURAL PHENOMENA 
■'HE Council of the Meteorological .Society recently 
resolved to organise a system of Observations of 
Natural Phenomena, connected with the return of tlic 
seasons, as well as of such branches of pliysical inquiry 
as tend to establish a connection l)etwecn meteorological 
agencies and the development of vegetable life. 

As a preliminary to carrying out this intention they 
invited the various Societies before which such subjects 
most naturally come to nominate delegates to join a 
committee by whom the whole question as bearing upon 
agriculture, horticulture, &:c., should be considered, and 
to whom also any written communications should be sub¬ 
mitted. 

The first meeting of this joint committee was held at 
the Office of the Meteorological Society, 30, Groat George 
Street, on Thursday, July 2, when delegates were present 
and promises of co-operation read from the Royal Horti¬ 
cultural, Royal Agricultural, Royal Botanical, and other 
Societies. After the subject had been fully discussed the 
Rev. T. A. Preston, of Marlborough College, was re¬ 
quested to i:)rcpare a list of plants to be observed, and 
also to draw up a report on the same. Other gentlemen 
were requested to prepare lists of insects, birds, and 
animals. 

THE SPECTRUM OF THE AURORA 
BOREALIS^' 

authoris object in this paper is to make a small 
contribution towards the solution of the question, how' 
the composition of the spectrum may be most correctly 
explained ? 

* By the late Prof, A. J. AngstrCm. 
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It may be assumed tliat the spectrum of the aurora is 
composed of two different spectra, which, even although 
appearing sometimes simultaneously, have in all proba* 
bility different origins. 

The one spectx'um consists of the homogeneous yellow 
light which is so characteristic of the aurora, and which is 
found even in its weakest manifestations. The other 
spectrum consists of extremely feeble bands of light, which 
only in the stronger aurorae attain such an intensity as 
enables one to fix their position, though only approxima- 
tively. 

As to the yellow lines in the aurora or the one-coloured 
spectrum, we are as little able now as when it was first 
observed to point out a corresponding line in any known 
spectrum. True Piazzi Smyth {Comptes Reudus, Ixxiv. 
597) has asserted that it corresponds to one of the bands 
in the spectrum of hydrocarbons j but a more exact 
observation shows that the line falls into a group of 
shaded bands which belong to the spectrum, but almost 
midway between the second and third Herr Vogel has 
observed that this line corresponds to a band in the 
spectrum of rarefied air (Pogg. Ann. cxlvi., 582). This 
is quite right, but in Angstrom^s opinion is found on a 
pure misconception. The spectrum of rarefied air has 
in the green-yellow part seven bands of nearly equal 
strength ; and that the auroral line corresponds with the 
margin of one of these bands, which is not even the 
strongest, cannot be anything else than merely accidental. 

Observations on the spectrum have not hitherto 
agreed with each other ; partly, perhaps, because of the 
weak light of the object, but partly also, it may be, on 
account of the variability of the aurora. The red does 
not always appear, and when it does is often so weak that 
it cannot be observed in the spectroscope. If now it be 
assumed that the aurora has. its final cause in electrical 
discharges in the upper strata of the atmosphere, and that 
these discharges, whether disruptional or continuous, take 
place sometimes on the outer boundary of the atmosphere, 
and sometimes near to the surface of the earth, this varia¬ 
bility will easily show in the appearance of the spectrum 
what the observations appear to confirm. 

If we consider the conditions under which the electric 
light appears on the boundary of the atmosphere, mois¬ 
ture in that region must be set down as nil, and conse¬ 
quently the oxygen and hydrogen there must alone act as 
conductors of electricity. Angstrom has tried to re¬ 
produce these conditions on a small scale. Into a flask, 
the bottom of which is covered with a layer of phosphate, 
the platinum wires are introduced and the air is pumped 
out to the extent of several millimetres. If the inductive 
current of a Ruhmkorff coil be sent through the flask, the 
whole flask will be filled, as it were, with that violet light 
which otherwise only proceeds from the negative pole, 
and from both electrodes a spectrum is obtained consist¬ 
ing chiefly of shaded violet bands. 

If this spectrum be compai'cd with that of the aui-ora, 
Angstrom thinks that the agreement between the former 
and some of the best established bands of the latter is 
satisfactory. 

Lines Wave-lengths 

( According to Barker . 431 470*5 

„ „ Vogel . — 469*4 523*3 

„ ,, Angstrom *— 472 521 

,, „ Lemstr6m"426'2 469*4 523*5 

Mean . , . 42S’6 470*3 522-6 
Of the spectrum of the violet light . . .427*2 470*7 5227 

In the neighbourhood of the line 469'4 Herr Vogel has 
moreover observed two weak light bands, 466*3 and 462*9. 
The spectrum of the violet light has also two correspond¬ 
ing shaded bands, 465*4 and 460*1. 

Should the aurora be flamy and shoot out like rays, 
there is good reason for assuming a disruptive discharge 


of electricity, and then there ought to appear the strongest 
line in the line-spectrum of the air, the green, whose wave¬ 
length is 500*3. Precisely this has been actually observed 
by Vogel, and has moreover been seen by Angstrom and 
others. 

Finally, should the aurora he observed as it appears at 
a less height in the atmosphere, then are recognised both 
the hydrogen lines and also the strongest of the bands of 
the dark-banded air-spcctrum, as 497*3. There are 
found also again nearly all the lines and light bands of the 
weak aurora spectrum, whose position has with any cer¬ 
tainty been observed. 

There still remains the line in the red field, the wave¬ 
length of which, according to Vogel, maybe valued at 630. 
Angstrom has chanced to see it only a single time, while 
on various occasions, when the aurora has shown red 
lights, he has found it impossible to distinguish any lines 
whatever in this part of the spectrum. The cause of this 
may be that while the red bands in the spectrum of the 
negative pole are broad arid very feeble in light, the 
corresponding light in the aurox-a may be imperceptible in 
the spectroscope on account of the dispersion of the 
prism, although it is strong enough to give to the aurora 
a reddish appearance. Angstrom docs not venture to 
decide whether the red line observed by Vogel coincides 
with the strongest of these bands, but so much is at least 
certain, that it may coincide with more than one of the 
bands to the I'ed field of Plucker's aii'-specti*uni. 

In general it may be thus assumed that the feeble 
bands in the aurora spectrum belong to the spectrum of 
the negative pole, and that the appearance of this spec- 
tx'um xnay be changed more or less by additions from the 
banded air-spectrum or the line-spcctiiim of the air. 

But by this is not yet explained the cme-colonrcd spec- 
triun or the origin of the yellow line. I'lxc only explana¬ 
tion of the origin of this line which in Angstrom’s opinion 
is in any way probable, is that it owes its origin to Jlmr- 
escoicc or phosphorescence. Since fiuoi'esccnce is pro¬ 
duced by the ultra-violet rays, an electric diseharE'e jnay 
easily be imagined, wiiicb, fiio/tyii in iiseif 0/ feeble If/if^ 
may he rich in nitra-violet liyJit^ and therefore i;/ a'eon^li- 
tion to cause a sufficiently strong Jlnoreseenee. It is albo 
known that oxygen is phosphorescent, as also several of its 
compounds. 

There is therefore no need, in order to account feu* the 
spectrum of the aurora, to have recourse to the “ very 
gi'eat variability of gas spectra according to the varying 
circumstances of pressure and temperature,” a variabilily 
which according to Angstrom’s twenty years’ observations 
docs not exist. Just as little can Angstrom admit that the 
way in which a gas may be brought to glow or burn, can 
alter the nature of the specti*nm ; since it is an established 
fact in physics that the state of light and of heat wMcA 
puts a body into a glowing condition is unconnected in 
character with that which pi*oduces glowing. 

Angstrom does not entirely deny the possibility that a 
simple body by glowing in a gaseous condition will offer 
several spectra. Just as one simple body can form a 
chemical combination with anothci*, and this body by 
glowing in a gaseous condition, so long as it is not de¬ 
composed, gives its own spectrum, so must it also be 
able to form combinations with itself—thus to form 
isomeric combinations—it being always supposed that 
it exists in the gaseous form and can maintain itself 
in a glowing condition without decomposition. In this 
way it is indeed possible to conceive an absorption for 
oxygen which belongs to ozone; but since ozone, as is 
well known, cannot maintain itself in a glowing condition, 
it is in vain to look for more than one spectrum of oty- 
gen. There is, however, at least a possibility of obtaining 
several spectra from sulphur, while again with respect ter 
carbon, v/hich cannot even be exhibited in ^ a ^asecu; 
condition, a like assumption in the author’s 
the support of experience. , ^ ' 
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THE COMET 

t l rE have received from Mr. Lockyer, who has been 
observing' the comet with Mr, NewalFs 25“h’tch rc- 
ractoi", the accompanying rough sketch of its gencial 
appearance in that instrument. The drawing he slates 
is only intended to show the features in their most gencial 


aspect, in order that the striking differences between 
the present comet and former ones may be appre- 

His observations, to whidi we hope to refer at some 
length extended over scvcml hours on Sunday and 
Tuesday nights, and great clrangos were observed. 

One of the new observations made was that a photo- 


Rough Outluih fakctcii of iicAil and Knvclopes of Coggia’s 


Comet as seen in Mr. lSfcwaU*s a5-im,U UuiVacinr tai the al July la. 



graphic plate exposed for ten minutes gave no results on 
the comet, while the dimmest of the seven stars in the 
Great* Bear, inferior to the comet in brightness, recorded 
itself in two minutes’ exposure. 

It is hoped that the observations, made under first-rate 
atmospheric conditions, with the magnibcent instrument 
with which Mr. Newall has endowed British Astronomy, 
will throw light upon cometary structure, and help to 
clear up many anomalies. 


JASPEES BIRDS OF NORTH AMERICA^’^ 

A SHORT time ago we gave our readers some account 
of the important work of the “Birds of North 
America,” lately issued by Prof. Baird with the co-opera¬ 
tion of some of the principal naturalists of the United 
States, It has just come^ to our knowledge that a rival 
work has beert^ started with nearly the same title, con¬ 
cerning which it may be useful to such of our readers as 
turn their studies in an ornithological direction that we 
should say a few words. 

Jasper’s “Birds of North America” appears to have 
been started by an enterprising publisher at Columbus, 
Ohio, “ to meet a common want and gratify a universal 

^ '^The Birds of North America, drawn from life andnniformly reduced to 
one-quarter their natural size/ hy Dr, Theodore Jasper. In 4to. parts. 
Columbus, Ohio, I873-74.) 


taste.” It is issued in numbers, tlie first; of which bears 
date Nov. i, 1873. It is to contain coloured figures and 
descriptions of over 600 species, and a popular account of 
their habits and manners—likewise a general outline of 
the science of ornithology—all from the pen and pencil 
of Dr. Theodore Jasper, “who lias made the study of 
ornithology the business of his life.” 

Now we have no desire at all to interfere with Mr. Jacob 
H. Studer’s undercaking. We c|uite agree with Mr. 
Studer’s notions that a knowledge of American birds is 
or should be a “common want,” and wc arc also of 
opinion that a “ universal taste ” should be gratified if 
possible. At the same time we must be allowed to say, 
after examining what has yet appeared of Mr. Jasper’s 
work, that, in our judgment, those who wish to become 
well acquainted with American ornithology had better 
consult Prof. Baird’s volumes. Mr. Jasper, it is true, 
furnishes coloured figures of every species or proposes to 
do so. But these, prepared by chromolithography or some 
similar process, arc not sufficiently carefully coloured for 
the discrimination ol specific differences—at any rate as 
regards the smaller birds. And in every other particular 
Baird’s “ American Birds” is far superior. Mr. Jaspefs 
work can indeed be hardly placed in the same category, 
the author being obviously acquainted with little more thafi 
the results of his own experience, whilst Pi'of. Baird and 
his coadjutors are fully up to the level of models 
science. 
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NOTES 

Thk statue of Dr. Pnestlcy will be unveiled at Birmingham on 
Saturday, Aug, i (the centenary of his discovery of oxygen). 
Prof. Huxley will make the presentation to the town, on behalf 
of the subscribers, and will deliver an address in the Town 
Hall. 

We imderstand that the recently established Stricldandian 
Curalorship in the Cambridge University Natural History Mu¬ 
seum has been offered to and is likely to be accepted by Mr, 
Osbert Salvin, F.R.S., one of our most distinguished ornitho¬ 
logists. 

Lord Ltlford has just returned from a natural history cruise 
in the Mediterranean, and amongst the most interesting speci¬ 
mens he has brought home with him is a pair of Audouin’s Gulls 
{Lams aiidouhii) from the small island of Toro on the coast of 
Sardinia, which he has deposited in the gardens of the Zoological 
Society. The rai*eness of these birds makes them of peculiar 
interest. 

A LARGE collection of giraffes, antelopes, and other African 
mammals has lately been imported into Hamburg by Mr. C. 
ITagenbeck, the well-known dealer in animals of that city, from 
the Atbara district of Upper Nubia. Three of the finest giraffes 
have been secured by the Zoological .Society, and are daily ex¬ 
pected to arrive in London. 

A REPORT is said to be current at St. Petersburg that the 
Auslrian Polar Expedition, of vvliich nothing has been heard for 
a considerable lime, and respecting the safety of which appre¬ 
hension is accordingly entertained, is lying off the coast of Novaya 
Zeralyi. 

The Caen Academy of Science and Art proposes as the 
subject of the Le Sauvage prize, of the value of 4,000 francs, to 
be awarded in 1S76, the question of the Function of Leaves in 
the Vegetation of Plants. The Academy docs not want simply 
an exposition of the present state of Science on this important 
que.dion ; it requires, besides, from cempetitors, exact experi¬ 
ments performed by themselves, and new facts tending to throw 
light upon, invalidate, confirm, or modify doubtful points in the 
theories at present accepted. The memoirs ought to be sci t 
to the Academy before Jan. I, 1876. 

A FIFTH ‘‘sub-edition” of Dana’s “ Mineralogy ” has been 
issued, with an appendix, by Prof. Brush. 

JosHUxV Hoopes, the last survivor of the old ^school of the 
botanists of Chester County, Penn., of which Darlington was the 
chief, and the “Flora Cestrica” the memorial, died on May ii 
at the age of 86. 

Mr. Herbert Spencer has published in a separate form, with 
some additional correspondence and comments, the correspon¬ 
dence which was carried on in Nature between himself, the 
“ Quarterly Reviewer,” Mr. R. B. Ilayward, and others. 

M. Leverrter has presented to the Council of the Observa¬ 
tory a new set of regulations for the better working of the 
establishment In drawing out these regulations the illustrious 
astronomer took advantage of the visit he recently made to 
Greenwich Observatory. 

Magnetic instruments are to be erected on a piece ot ground 
situated between the Boulevard Arago and the Observatory Gar¬ 
dens, Paris. This laud belongs to the French Government, 
which has given it up for the purpose mentioned. 

M. Faye has been nominated President of the Bureau des Longi¬ 
tudes. M. Janssen, who was a member of the Section of Geography, 
has been appointed by the Minister a member of the Section of 
Astronomy. There will be an election to fill up the place thus 


vacated. This is the first time that a member has been trans¬ 
ferred from one section to another. ! 

Dr. Garrigou, of Bagneres de Luclion, has established, at 
his own expense, a laboratory for analysing the mineral waters 
of the Pyrenees. The laboratory is open to men of science for 
their own researches. 

The Worshipful Company of Clothworkers has founded a 
“ Professorship of Textile Industries ” in connection with the 
Yorkshire College of Science, with a stipend of 300/. a year and 
two-thirds of the students’ fees. The stipulated qualifications 
for the post have been just announced. The selected candidate 
nil! be required to have a practical knowledge of all materinls 
used in the woollen and worsted manufactures, and the selection 
of materials for special kinds of goods ; to be able to give in¬ 
struction in every depaitraent of weaving, including the practi¬ 
cal handling of the loom; plain drawing, and analysis of patterns; 
to apply the laws of colour to the production of coloured designs, 
and to finish coloured designs on paper, prefiguring the woven 
fabric ; to make all the calculations required in the manufacture 
cf woollen or worsted goods ; to explain and illustrate the pro¬ 
cesses of carding, combing, and spinning ; and to give practical 
illustrations of scouring, fulling, and finishing. The chemistry 
of dyeing will be taught by the Professor of Chemistry. It will 
he a condition of appointment [Inip- alia) that the Professor is 
to give lectures at slated times upon improved modes of manu¬ 
facture at other of the chief towns connected witli the cloth- 
working industry both in Yorkshire and the west of England. 

The result of the Sandwell Park trial sinking for coallieing 
that a seam 20 ft 6 in, has been found at a depth of 4 iS yards, 
it is proposed to furnish an account of the fossils met with and 
the general character of the red rocks passed through. Prof, 
R'amsay and othei'S have promised their assistance for tliis woiiu 

Uriah A. Boydon, of Boston, has deposited with the 
Franklin InsLitulc the sum of 1,000 dols. to be awarded as a 
premium to “ any resident of North America who shall detemnne 
by experiment whether all rays of light, and other physical rayfi, 
arc or are not transmitted witli the same velocity.” The memoirs, 
which are to describe in detail the apparatus, mode of ox|')eri- 
menting and results, are to be sent in to the secretary of tlie 
Institute by Jan, i, 1875. The Institute is to appoint three 
judges, and has reserved to it the power to decide whether or not 
the recommendation of the judges shall be carried out. Should 
the judges think proper, they may require the experiments 
described in any of the memoirs to be repeated in their presence. 

The report of the State Board of Health of Massachusetts, 
1874, says that a large part of the 450 analyses there given were 
performed by a lady in the laboratory of the Massachusetts 
Institute of Technology, 

The Geological Society of France intends to hold its annual 
session this year at Mons, immediately on the conclusion of the 
session of the French. Association for the Advancement of 
Science. The meetings commence on August 30, and will last 
about a week, during which some interesting excursions have 
been arranged for. 

In the Engineering Department of King’s College the follow¬ 
ing Physical Science Exhibitions will be given in October next. 
The Treake Entrance Exhibitioxr of 20/., also two Exhibitions 
of 30/. and 21/. will be given by competitive examination among 
the students matriculating in this department at that time, pro¬ 
vided a satisfactory degree of proficiency is shown by the 
dates. The examination will consist of four papers/ t#® 
mathematics, one in elementary mechanics and physics, and 
in dbemistry, and wBl take place on Thursday/ 
two following days. 
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The Trovost and Fellows of Worcester College, Oxford, liave 
voted tlie appropriation of 2 per cent, of llieir revenues to non- 
collegiatc University uses, and have resolved that this sum for 
the next five years shall he paid in ctpral proportions to the 
Bodleian Library and University Museum. 

Mr, F. Butler, B.A., of Worcester College, who obtained a 
first class in Natural Science at the recent examination at Oxford, 
has been appointed Natural Science Master of Reading School, 
and during the vacation a laboratory will be fitted up at the 
school under his supervision. 

The large and lucrative industry which has sprung up on the 
American coasts in the preservation of lobsters in tins, has 
induced some energetic persons to start a lobster farm near 
Boston, where an area of about 33 acres has Ixen laid out and 
protected for the purpose of cultivating the lobster. On the sea¬ 
ward side it is closed by banks, having hatches or sluices so as 
to admit of the fiow and ebb of the tide. Last summer about 
40,000 lobsters, of all si7.es, were deposited in this ground. The 
maimed and the halt and the lame and probably the blind are 
accommodated with quarters where they can recover their lost 
claws; and a for the infantine population is provided, 

where they can increase without the ordinary dangers attendant 
on lobsterial infancy. Food, in the shape of refuse fish, tfec., is 
liberally supplied to this interesting community. In the winter 
the managers evinced the natural deceitfulness of human 
nature by catching and scalding the lobsters on which so much 
attention had been lavished, and a fine harvest/c warded them ; 
15,000 fine lobsters were sold, and the success of the experiment 
seems complete. Besides lobsters, it is intended that the 
farm shall be turned to account by being made a nursery for fish 
of various kinds. As a matter of fact many eels and other fishes | 
were caught in the spring. The venture seems a very successful 
one ; and in view of the enormous drain on the natural lobster 
grounds of America, it is very necessary that some] such steps 
should be taken, as a supplement to the regulations proposed to 
prevent over fishing, and fishing in the breeding season. 

The sugge.stion has been made that kangaroos might be gene¬ 
rally cultivated in parks and other enclosures in this country; 
and it is probable that they would prove quite as useful as deer. 
A French naturalist, M. Comply, has recently published some 
novel information on the subject, which seems to show that the 
proposal is perfectly feasible in every way. The experience of 
the various zoological societies in Europe shows that this marsu¬ 
pial will thrive and breed in our climate, damp being the only 
condition which is fatal to it. It will bear great extremes of 
heat and cold without injury. M. Comely says that they are 
not destructive to trees and shrubs, and that if any individuals 
contract the habit of barking trees, they can be broken of it by 
shutting them up for two or three days without food. On being 
released they are so eager in search of grass that they do not 
touch the trees. As an ornamental adjunct to an English park, 
the presence of kangaroos would prove very valuable; their 
skins are highly prized on account of the quality of the leather, 
and most probably the principal obstruction to the more general 
cultivation of the animal is the prejudice that exists against the 
introduction of novelties. 

A SEVERE earthquake is reported to have occurred in Utah at 
midnight on June 18. 

We learn with great pleasure that during' the last three years 
there has been a very successful class for botany in connection 
with the Royal Veterinary College. From some notices of 
excursions made during the present summer which have been 
sent us, we see the field-class is one of the largest in London, or 
anywhere else we should think, and that the excursions are made 
the means of valuable training as well as of conveying solid in¬ 
formation. 
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The Council of the Institution of Civil bmgineers has just 
awarded the following, among other premiums and prizes ;--A 
Telford Medal and a Telford Bremium to Joseph Prestwich, 
F.R.S., Assoc. Inst, C.K., for his paper On the geological 
conditions affecting the comsiruction of a tunnel between 
England and France. A Watt Medal, and a I'clford Premium, 
to Alexander Carnegie Kirk, Assoc, fnst. C.'K., for his paper 
On the mechanical production of (!o]d. A d'dford Premium to 
Major James Browne, R.E., Assoc. Inst. O.IC, for his paper 
On the tracing and construction of roads in mountainous tropical 
districts. 

The following is a translation of the telegraphic despatch received 
in Paris by Gen. Moidu from U.M. the Emperor of Brazii 
“ Service from Rio de Janeiro to Paris rwi! Falmouth, June 23, 

6 o’clock. Electric lclegra])h cslablishccl from Europe to Brazil. 
In addressing you my congratulations on this victory of science, 

I beg you to communicate my satisfaction to all your colleagues 
of the Academy of Sciences, to wliom I owe so many marks of 
good-will, Don Pedro." The Academy immediately replied 
“The Academy, moved by his Majesty’s remembrance, offers 
him its thanks, its respects, and its vows." 

We would strongly urge on our readers’ attention the appeal 
made through the daily papers by Mr. C. R. Markham, E.R.S., 
on behalf of the Cameron-Livingstone expedition. A letter from 
lieut. Cameron, dated Ujiji, F'el). 28, tells of his having secured 
Dr. Livingstone’s map and journal from Mikandany, which he 
was to send home in a few days. The fish of Tanganyika,” lie 
states, ** are more like sea than fresh-water fish. The Tanganyika 
is a veritable sea. I wdll send home a bottle of lake-water to he 
analysed. I cannot understand, receiving as it docs rivers that 
flow through a salt .soil, why the waters of the lake should not 
be .salt I believe that it is gradually being filled up." 

The Report of the Commissioners of Fisheries for the State 
of New York states Util in 1872 upwards of seven and a half 
millions of young shad were hatclied and turned into the river 
Hudson at the cost of the State; and five millions were added 
in 1873. In the spring of the latter year, sevend hundred 
thousand shad were Iransporlcd into Califoniia and into the great 
American lakes, where it is hoped they will liecomo fairly accH- 
matised. The Sacramento River Salmon, and the Whitcfish 
a//mj have, in return, l)e(;n introduced from the 
lakes and rivers of the West to the l^'.astcrn States. The 
enactment of a close lime, during which the shad may be al¬ 
lowed to proceed unmolested up stream to sjuavvn, is urgently 
desired, otherwise the natural increase of the ri.sh can never 
occur, and thc.result.s of the artificial culture and propagation are 
nullified. Idle efforts of the Commissioners, who have erected 
extensive hatching premises at the cost of the State, have resulted 
in much more light being thrown on the subject of pisciculture. 
So thoroughly is the process of artificial spawning and fecun¬ 
dation carried out, and so carefully are the after stages of deve¬ 
lopment assisted, that nearly cent, per cent, of the eggs taken 
are actually hatched. Under ordinary circumstances hardly 
twenty per cent of the eggs are hatched. The importance of 
this system in re-stocking barren or depopulated waters cannot 
be over-estimated; but its results can never be fully successful 
until all impediments to the ascent of fish in The spawning 
season are removed; and when this is the casei artificial pro¬ 
pagation will be no longer necessary, 

Mr. Seth Green, the well-known American piscicultuidst, pro¬ 
poses that some enterprising persons should turn their attention 
to frog culture j and he gives careful directions for procuring 
and treating the spawn and frogs. The spawn will hatch in 
about fifteen days, and if the tadpoles and young frogs are placed 
in a suitable position it is calculated that they may be easily reared, 
and a large profit made. The mode of feeding the frogs is to place 
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pieces of meat, or otlier substance, to attract the flies, upon 
which the frogs feed; they will also eat the maggots of decayed 
meat, and even the meat itself. It appears that the demand for 
rogs in America is increasing, and in that case a frog-farm 
might be made a good investment. 

Of the 120,000 salmon eggs which were sent from England to 
New Zealand in the winter of 1872, only about 60 are now alive. 
Although the ship Oberon by which they were sent was only 
93 days on the passage, she was delayed on her arrival at 
Dunedin in consequence of a quantity of gunpowder being on 
board, which was obliged to be discharged before she could get 
into port. Probably the eggs were not properly fertilised; 
though several boxes of ova which were kept packed in ice in 
England for 108 days under exactly similar conditions, produced 
a good perceirtage of fish. The Government of New Zealand 
intend to repeat the experiment this year, when Glasgow will be 
the port of despatch. 

On July I severe thunderstorms were felt in several parts 
of southern France, principally in and around Montpellier, 
which seems to have been a centre of electric manifestations* 
But the harm done was principally owing to the hailstones, which 
have been numerous and of considerable size, many of them 
reaching the bulk of a marble. Many crops were damaged, and 
even in some instances completely destroyed. These hail clouds 
travelled at a rapid rate from the eastern Pyrenees, near 
the Bhone, in a north-eastern direction for more than a hundred 
miles with a breadth of not more than eight or nine miles. A map 
will be published in the Atlas MitSorologique of France, which 
was founded by M. Leverrier in 1864, and was published in 
1864-68. The volume for 1869 will be issued shortly, and will 
contain the most notable facts for 1870-71. The publication, 
which has been stopped since M. Leverrier left the Observatory, 
will be resumed yearly henceforth, the Versailles National 
Assembly having granted the necessary funds. It has been re¬ 
marked already by M. Charles Martin and the two Becqucrels 
that hailstorms arc always connected with thunderstorms, and 
follow mostly a strongly zigzag line, almost always recurring 
in a number of chosen spots, for which they seem to feel an ir¬ 
resistible attraction. Woods are very seldomitouched by them, 
a fact which has induced MM. Becquercl to advise farmers 
to grow trees in order to be protected against hailstones. 
M. Arago encouraged some years ago a scheme for erecting cap¬ 
tive balloons with an iron rod, connected with the earth by an 
iron chain, in order to provoke electrical discharges and suppress 
the cause of hail-production. The proposal seems to be rather 
daring, but the above statements render it desirable that it should 
at least be tried. Aiming at certain spots in preference to others, 
the efficiency of protection is sure to he easily tried. 
M. Colladon, a Genevan physicist, has published many ex¬ 
periments on the fall of lightning on trees- He supposes that 
poplars are really very attractive, and that they may effectually 
render the same service as true lightning conductors, if plates 
of iron are connected with the trunk and earth. These 
suggestions are very likely to be tried on a grand scale. 

ICBnKTiGS seem to be unusually plentiful, this season; a 
despatch from New York states that several ships have en¬ 
countered them ill uncommonly large numbers and of very 
unusual size. 

Messrs. Trubner & Co. have in the press ‘‘Tea, Coffee, 
and Cocoa,” a practical treatise on thejexamination of tea, coffee, 
and cocoa, by Mr, J. A. Wanklyn, M.R.CS. 

Another supplement, No. 37, to Petermann’s MUiheilungen 
has just been issued, containing a long account of Carl Mauch^s 
travels in the interior of South Africa in the years 1865-72. The 


accompanying map illustrates a journey made by Mauch in 
1871-72, from Simbabye in 20“ 10' S., and 31® 40'E. in a north 
and east direction, to Senna on the Zambesi, in 17” 20' S., 
35« 8' E. 

If anyone wants to see how lamentable is the absence of prac¬ 
tical work in the examination'system of the University of London, 
let him get “ Questions in Chemistry and Natural Philosophy 
given at the Matriculation Examination of the University of 
London from the year 1864 to June 1873, classified according 
to the syllabus of subjects,” by C. J. Woodward, B.Sc. (Simp- 
kin, Marshall, & Co.) We say nothing against the hook itself, 
which is a creditable compilation of its kind, but the system 
capable of giving birth to such a text-book must be an unmiti¬ 
gated encouragement to Cram.” 

A TELEGRAM dated Singapore, July 2, states that H.M.S. 
Basilisk had arrived ^thcre, having successfully completed a 
survey of the previously unknown north-eastern shores of New 
Guinea. Capt. Moresby reports that the exigence of a new 
and shorter route between Australia and China is an established 
fact. 

The additions to the Zoological Society’s Gardens during the 
past week include a Branded Ichneumon {Herpcsics fasaatus) 
from West Africa, presented by Lady Sheffield ; a Rose-ringed 
Parrakeet {Baheomis docHis) from the Zambesi River, presented 
by Mrs. Loveday; a Chimpanzee ( Troglodytes niger) from West 
Africa; a Spectacled Bear (Uf'stts ornatus) from the Upper 
Amazon; an Eyra Cat {Felis cym)) from South America 5 a 
Nisnas Monkey {^Cercopitliecas nlsnas)^ an Eleonora Falcon 
{Falco eleonorce) deposited; two Pumas {Felis concolor)^ and nine 
Rosy-billed Ducks {Meiopianapej^osaca) bom in the gardens. , 


SCIENTIFIC SERIALS 

The Journal of the Chemical Society for June contains the fol¬ 
lowing papers communicated to the Society:—On the cobalt 
bromides and iodides, by Walter Noel Hartley. The bromide 
is prepared by allowing metallic cobalt to stand in a dish with 
bromine and water for a week or so, when a purple solution is 
obtained which becomes blue after dilution and filtration. When 
evaporated over sulphuric acid, purple-red prismatic crystals 
separate, having the formula CoBrg. 6IiaO. When heated to 
100® the salt loses 4 molecules of water. The iodide obtained 
in the same manner forms a mass of highly deliquescent green 
crystals. Heated to 100° in the air a basic salt is produced ; on 
adding water and filtering a red oxyiodide is obtained, having 
possibly the formula C02I3O. The green crystals have the for¬ 
mula Colg. 2PI2O ; an iodide, C0I2 • fiHgO, of a dusky red colour 
also exists, and likewise the anhydrous salt C0I2, which is de¬ 
scribed as a black amorphous substance.—Note on the solubility 
of plumbic chloride in glycerin, by Charles H. Piesse. The 
author has made quantitative determinations of the amount of 
PbCIg dissolved by pure glycerin and by mixtures of glycerin 
and water. The mean of two experiments gives I *995 as the 
amount of PbCJg dissolved by 100 parts of glycerin. The solu 
bility is not perceptibly increased by the temperature. Experi¬ 
ments were also made with mixtures containing respectively 50, 
75, and 87*5 per cent of water, and the amount of PbCJ^ 
dissolved agrees very closely in each case with the number 
obtained by adding the amount of the salt dissolved 
in the water to the amount dissolved by the glycerin, 
the solubility in water being taken at 0733 per cent—On 
the products of the decomposition of castor oil. No. 2. The 
distillation of sodium ricinoleate, by E. Neison. The author’s 
experiments confirm the statements of Bouis, that the sodium salt 
named yields methyl-hexyl ketone on destructive distillation. 
The results obtained by Stadeler, who got by this reaction only 
heptylic aldehyde, are explained by a difference in fthe w 

the soap used.—Note on a reaction of gallic add, by 
Procter. When a solution of potassic or sodic arsenate 
to one containing gallic acid and the mixture air*, 

oxygen is absorbed, and an intense ^e^h 
Dilute acids change the colour M ^ 
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ami ITNOj, and boiling IICI change it to a pale yellow. The 

colour is also destroyed by reducing agents.--Ou ozone as a con¬ 
comitant of tlie oxidation of the essential oils. Part I. by Charles 
T. Kingzett. The author first detennined tlic amount of oxygen 
absorbed hy ether, oil of turpentine, and various essential oils. 
Various reactions of the so-called ozonised oil of turpentine have 
been studied. The oxidised substance resembles both ozone and 
hydrogen peroxide in certain properties, but its a(|ueous solution 
retains its properties after long-continued Jioiling. The substance 
is destroyed also by MnOg and^ by heating with ZnCly. The 
author concludes from his experiment that the supposed ozone is 
an oxidised compound of the turpentine oh, Ct^oHi^O. 11.^0.— 
It is much to be regretted that the Society still finds it necessary 
to advertise on the wrapper of the present number (as also of the 
last) a list of books missing from the library. 

American Journal of Science and Arts^ June.—The first article 
is by W. I'lilyard, Univ. of Micliigan, On some points in Mallet’s 
theory*' of vulcanicity. He gives a resumd of the slate of the 
question. Among other points considered Mr. Ililyardsays :— 
“While Mr. Mallet’s theory accounts satisfactorily for earthquake 
phenomena and volcanic activity as manifested since the cessation 
of fissure eruption ; and also for the gradual or sudden depression 
of both large and small areas, even subsequent to that time ; it 
makes no provision for their elevation, and therefore leaves un¬ 
explained the numerous oscillations of level of which we find the 
record down to our own time. In assuming the movements as 
taking place exclusively within the solid shell, he (unnecessarily, 
it seems to me) leaves a point open to objection.” . . , *‘At 
the first blush the ‘squeezing out of sub-mountain liq'ii 1 
matter’ assumed by Leconte as the consequence of me 
folding and Assuring of strata by tangential thrust, appears 
naturM enough. Yet it seems hardly possible that the same 
force which makes und elevates mountain-folds (being the result 
of interior shrinkage) should at the same lime serve to compress 
the interior liquid, unless either such folding occurs beneath the 
general level of the liquid ; or the latter is locally confined; or 
the movement is so brusque or cataclysmal that viscosity would 
prevent llie lateral or downward escape of the liquid rock.” 
While the assumption of locally limited fue seas, as proposed by 
Dana, would i*emove the dilliculty, calculation shows the required 
size of the seas to be such that they would approach to nearly a 
general »ecw artwd®, L. 

Lesquercu|c'r«pli^ ho' .I)'i:*: 5 ri’wberj^‘S objection's to the Colorado 
Lower lignite foV%atl%; b 4 hg reternid to th# period oC the I^wer 
Eocene. lie shows, lliat i|t|.ny of the species it contains are com¬ 
mon to Alum l^ay and, Mount Bolca*, aiKl ,he obiects to Heer’s 
statement that the floras of these two localities have “a distinctly 
tropical and Indo-Australian character.” lire next article 
is a continuation of Mr. C. H. Hitchcock’s paper On the 
Ilelderberg rocks of New Hampshire. The beds in question 
border on the line of the Ammonoosuc River in three areas, 
the Littleton, North Lisbon, and Lyman, Of the fossils Mr. 
Billings says : “ I do not consider the fossils sufficient to decide 
the age of the rock very closely, but only that it is Upper Silu¬ 
rian or Low'er Devonian.’ The communication, which occu¬ 
pies twenty pages, is illustrated with map and sections.— 
A description of a new fossil resin, by O. Loew, named by him 
Wheelerite. Its formula is CgHgO, and it melts at 154° C.—The 
next article is a completion of Mr. W. M. Fontaine's paper On 
the great conglomerate on NewRiver, West Virginia. This series, 
while in some features resembling the lower coal rocks, is dis¬ 
tinguished hy an almost entire absence of shales. The study of 
it has led to the consideration, “ Does not the successive forma¬ 
tion of coal on an extended scale along the south-west border of 
the Appalachian coal-field, commencing in the Devonian period, 
point to the existence at this time of -a continental mass nearer 
than the azoic of Canada?”—On a felspar from Ikmle 
in Norway, by G. W. Hawes.—Notes on some fossils 
in Illinois State Geological Reports, vol. vby E. B. Meek.— 
Chemical composition of the wood of Acrogens, by C, 
W. Hawes. The analyses show that the wood of Acrogens 
does not differ in ultimate compGskion from forest trees. —Under 
the head “ Scientific Intelligence,” there is a note that a skeleton 
of a whale [Beluga vermonia/na\ has been found at a depth of 
12 ft. 6 in. in clay of the Champiain period, at Jacquet River, 
Dalhousie, New Brunswick.—The fiora of the Dakota group of 
the Cretaceous is, according to Mr. Lesquereux, remarkable for 
the absence of any Eure^ean s|)edes of tire same age. 

-.The Gmgr&phic&I Magmim^ July.—This number o|«ns wife 
an tefasesliog sketch of the history eff Indian MMue 'Suiryfeys.-— 


Col H. Yiilc, C.B., contributes an alislract from the Bulletin of 
the St. Petersburg Geographical Society of Mr. E. Padetin’s 
account of las visit to the site of Karakarouin in 1873, which is 
illustrated by a sketch-map.—Another paper by Ckil. Yule con¬ 
tains some valuable infonnatiun concerning the womlcrfully 
accurate Sinensis of the Jesuit Martin Martiiu,— 

A number of valuable notes on the Kashgar Mission are given 
in the form of letters from laeut.-Col Gonhm and (Japt. Bid- 
dulph.—Baron von Richthofen sheds considoralile light on the 
question of land communication between Asia and Iturope. No 
one is entitled to speak with more authority tlian this great 
explorer of China, and he distinctly stales that “the trade-route 
from Si-ngan-fu, past llami, to Kuldja, i.s the best natural line 
for a railway from China to Eairope.” He is confident of the 
practicability of the undertaking. 

Tiri'i Journal of Botan)f^ May, June, July.—The num¬ 
ber for 'May commences with a short sketch of the life 
of a little-known botanist, William Sherard, a contemporary 
of Ray, who died in 1728, and beiiueathed his library 
and herbarium to the University of Oxford, together with an 
endowment of 3,000/., for the Brofessor of Botany.—Mr. F. 
A. Lees lias a useful paper On tlie flora of the N'orkslure coal¬ 
field.—Prof. Tliiselton Dyer appends some remarks to a trans¬ 
lation of M. Vesque’s paper On new species of Dipterocarpus, 
from the Comtes Bendus^ some of M. Vesque’s names having a 
claim of priority over those published by Prof. Dyer in the 
preceding number of^ the Jouruai, while others appear identical 
V ith previously described species, and to have been published on 
Insufficient grounds.—In the number for June the iiapers are 
mostly of a character to interest species-botanists only.—Mr. J. 
G. Baker describes some new species of Dracmna from Tropical 
Africa.—The same remark may be applied to the number for 
July, with the exception of an account of the Botanical Con¬ 
gress at Florence, continued from the preceding number, and 
reprints of the Official Reports of the Kceiier of tlic Botanical 
Department of tlic British Museum, and the Curator of the 
Herbarium and Library at Kewfor 1873.-0110 or more plates 
in every number now add to the pernmnent value of this 
admirably conducted magazine, 

Ik the Scoitkk Naiuralisi for July, we find paper# on Scotch 
zoology, phytology, and |eology. We would call special at- 
tentioh to one by Mr. G, Sim, On the food and use of our rapa¬ 
cious birds, an eloquent appeal for the protection of our “Rap- 
tores,” which are now liecorning scarcer every year. F’roin an 
examination of the stomaclis of 305 birds which have passed 
through his hands during the last ten years, eiigles, buzzarch, 
ospreys, falcons, mcriins, kestrels, sparrow-hawks, owls, e^c., the 
author has come to the conclusion Ibai the injury done by these 
birds to the farmer and game-preserver is very small compared to 
the benefit, by far the most abundant articles of their food being 
mice, shrews, and various insects. Even when hawks do kifl 
game, he maintains that it is the weakly and sickly birds that 
fall victims.—Mr. E. Smith concludes his paper On the geology 
of the Earn Valley, and Dr. Buchanan White and Dr. Sharp 
give further instalments of the Lepidoptera and Coleoptera of 
Scotland. 

The Tra^isactions of the Linnean Society has now entered on 
its thirtieth volume. The first part, just published, contains 
Mr. J. Scott’s paper On, the tree-terns of British Sikkim, illus^ 
trated witli eighteen plates \ a paper ()u some recent forms oj 
Lagemt from deep-sea soundings in the Java seas, by F. W. 0 . 
Rymer Jones, with one plate j an enumeration of the Ordrid^ 
collected by the Rev. E. C.^ Farish near Moulmcin, by Brof. H. 
G. Reichenbach, f., with six plates 5 and a most elaborate and 
laborious monograph of tlie habits, structure, and reladons of the 
three-banded armadillo, Tolyfeuks corner us, by Dr. James Murie, 
with seven plates. 

Memorie della S&cida degli Sfectroscofisti Itatiani, May.***- 
Secchi and Tacchini contribute a table showing the solar pro¬ 
minences for November and December 1872, in which there is a 
I marked aggregation of prominences on either side of the solar 
equaitor and a total absence at the poles. —^There is also a coloured 
plate of some prominences and faculm, by Gautier.—Schiapa¬ 
relli gives an account of Cap^ Tmpman's observations on 
shooting stars, accompanied by a table showing the length of the 
trajectory in degrees and duration of numbers of meteorites.— 
Lonenzoni gives a discussion of the result.# of the researches at 
the Viemm Univerrity 'tfee oriits of meteorites, with' a tadte' 
stewii^ the elewents :of dJdtewa 'imeteor 
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dicib-in- gives his solar observations for last autumn, together with 
a discussion on the formation of prominences.—l^cchini gives 
his observations on solar spots for May 1874. 


heim. The following substances are described in this paper 
Oxysulphoben?ide,^^^^‘tjjQ | Phenoltristilphonic acid. 


Astronomiseke Nachrickten^ No. 1 , 997 *—This number contains 
an account of the observations of the minor planet Virginia 
since its discovery in 1857, and the following elements are cal¬ 
culated :— 

1874, June 19, Berlin. 


M ™ 323 19 49‘8o 
2r s= 10 o 42*76 
a = 173 27 39*0 
= 2 47 53*5 

< t > = 16 37 4-3 
^ = 822''*71083 5 
Log. a = 0*4231729 

An ephemeris is also added for the opposition this summer.— 
Doberck contributes new elements for Comet I., 1824, deduced 
from Riimkerand Sir J. Brisbane’s observations.—Some observa¬ 
tions of position of Henry’s Comet, ji873, are given by J. J. 
Plummer.—No. 1,998 contains a paper on the photographic 
processes applicable to the transit of Venus.—C. S. Sellack con¬ 
tributes a paper on the direct photography of the solar protuber¬ 
ance.—A communication on the elements of the orbit of Alceste 
is made by A. Hall, corrected by observations made at Washing¬ 
ton.—M. Flammarion gives the following periods of double 
stars :— 

Yc'irs Apparent semi- Periheliou 


^ Ursa Majoris 
\ HorcuHs . . 

9 ? Corona Bos . 

7 Virginis . . 

No. 1,999. “ 


. . 6o*6o 2*45 1873*40 at 358 

. . 34*57 ri9 1864*35 at 298 

. . 40*17 O'SCs 1853*95 at 287 

. . 175* 3*3^5 1836*45 at 320 

■ This number contains an ephemeris of the 
five inne?: satellites of Saturn from June i to Oct. 28, jby 
A. Harth^ and a discussion of the various theories of 
comets, iby W. Zenker.-—In No. 2,000 is an account of some 
spectroscopic observations on certain variable and other stars, 
by H. C. Vogel; the author gives the wave-lengths of the 
lines in some cases.—G. vStras.ser gives a number of observations 
on comets (Winneckcand Coggia), together with the list of com¬ 
parison stars.—C. li. F. Peters contributes observations on some 
of the planetoids, and A. Kriiger gives some position observa¬ 
tions of Coggia’s comet. 


ytislns IJehys AnnaUn der Chmu nnd JViannacic, Band 
172, Ileft I. This number contains the following papers:— 
A condensation product of glyoxal, by Hugo SchilL ^ Glyox.al 
is dissolved in five or six volumes of strong acetic acid and a 
stream of hydrochloric acid gas passed through the solution for 
about fifteen minutes. The solution on standing deposits a white 
substance, which was found to possess the composition 
= dCgHjjOa + HgO, and which the author proposes 
to nanie hexaglyoxal hydrate. Treated with acetic anhydride, one 
atom of hydrogen is replaced by acetyl, giving the compound 
CjjjHj3(C2H3O)0ji 3 ; similarly with benzoyl chloride the com¬ 
pound Ci2Hi3(C7H60)Oi 3 is produced. The author concludes 
from these reactions that the substance contains one semi-mole¬ 
cule of hydroxyl.—Improved air-bath for heating sealed tubes, 
by J. Habermann.—On the oxidation products of amylum and 
paramylum with bromine, water, and oxide of silver, by the 
same. Amylum yields dextronic or glucosic acid C3H12O7, and 
paramylum the same. The calcium, barium, and cadmium salts 
of the acids were examined.—On the sodium contained in the 
ashes of plants, by G. Bunge. The author is of opinion that the 
result obtained by I’eligot, who found that the ash of beans W£^ 
free from sodium, is due to some error in the method of determi¬ 
nation employed. An examination of the analytical method 
employed by Peligot has been undertaken, the results of the 
analysis of the ash of cows’ milk being given as an example. 
This examination leads the author to the conclusion that by de¬ 
termining the alkalies merely In the aqueous ej^traef of tfie ashy 
not only is a low vsdue obtained, but the ratio between the two 
bases is a false one* Details of the method of analysis adopted 
are next given, and its application to the ash of beans, clover, 
meadow grass, apples, and strawberries. TThe remarks 

that by his analyses Peligot’s conclusions are not refuted, but 
at the same time they cannot be considered as established on the 
grounds of the analyses made by that chemist.—On di^sulpho- 
teizide and a new derivative of this substance, fey iDr. J. Ainai 


HO 


SO,, 


C«H<,SOoH: Tetrachloroxysulpliobenzide, 

(86311)2 

and the corresponding bromine and iodine compound.s; me- 


CJ-TyCl.OH 

CfiHaClaOH 


ihyloxysulphofeenzidc, 


C0H3NO2OCH3 


C.H^OCI-L 
' SO, 




SOa; the dinitromethyl 
the diamido compound, 


■ SO^; the ethyl compound,^ 


.QH4OC2H5I 
hr r-T rr f 


cowpomid, CnHaNOsOCHs 
C^HaNH^OCHg ) 

CgH3NHjjOCH3 ) - - - 

the corresponding amyl compound, and their nitre-, amido-, and 
brominated substitution derivatives.—The concluding paper is 
by Otto Hecht and Julius Strauss : On normal hexylene and 
some of its derivatives. The authors have examined the dibro-* 
mide C^HiaBra, and the monobromide, QjFIijBr.—A plate 
illustrating Habermann’s paper On an improved air-bath accom¬ 
panies the present part. 


SOCIETIES AND ACADEMIES 

London 

Anthropological Institute, July 1 .—Special meeting at 
the Fast London Museum, Bethnal Green,—Prof. Busk, F.R.S., 
president, in the chair.—Col. Lane Fox read a paper 011 the 
principles of classification adopted in. the arrangement of his an¬ 
thropological collection exhibited in the East London Museum* 
The paper contained three divisions, viz. Psychological, lithno- 
logical, and Prehistoric. The author’s object had been, during 
the twenty years he had been occupied in forming tho collection, 
to spket the specimens not so much for their mrity or l^eawly as 
for their utility in illustrating the succession of by which 
mipds of men in a primitive condition pf culture had pro¬ 
gressed from the simple to the complex. Contrary to the usual 
system of arrangement, which was geographical, and was to be 
found in most ethnographical museums, the author’s primary 
arrangement had been guided by form, j.e. spears, bows, clubs, 
&c. had been placed by themselves in distinct classes; and 
within each class there were sub-classes for special localities, and 
in each of the sub-classes the specimens were arranged according 
to Ihcir affinities. It was shown how fm the arts of existing 
savages might be employed to illustrate thd relics of primeval 
men. In studying the evidence of progress, the phenomena that 
might be observed were (i) a continuous succession of ideas; 

(2) the complexity of the ideas in an increasing ratio to the time; 

(3) the tendency to automatic action upon any given set of ideas 
in proportion to the length of time during which the ancestors of 
the individual have exercised their minds in those particular 
ideas. After a lengthened elaboration of those psychological 
considerations Col. Fox pointed out that the forn^ pf implements 
used by savage races, .instead of afiTording evidence of their 
having been derived from higher and more complex forms, 
showed evidence of derivation fropa natural forms, such as might 
have been employed by man before he had learned the art ot 
modifying them to his own use; and that the persistency of the 
forms is in proportion to the low state of culture* That conclu¬ 
sion was illustrated by reference to the Australian and other 
savage peoples. The third and concluding part of the paper 
was devoted to the correlation of modern implements in use 
among existing savages with those pf Prehistoric times,--The 
reading of the paper was followed by an explanation of the col¬ 
lection, which was arranged with a view to illustrate the principle 
of sequence contended for by the author. 

Phil^Pelphia, U.S, 

Academy of Natural Sciences, Dec* 23.—-Dr. Ruschew- 
berger, president, in the ohair.-^I’rof. Cope made some, 
remarks on fish^ from the coal measures at Lipton, Ohio. 
He stated that Prof. Newberry, Director of the Geological 
Survey of Ohio, had sent to him numerous specimens of 
fishes and batracMans for determination and description. Amonf 
these he ^had discovered batrachiaas which were labelWf^ 
had been described as fishes {Pymyterus 
and ii^es {Comhiopsis Cope) some 

were iabelled Amphibian or Reptilian.'^ tiaving deterwfeied 
i,e latter to be fishes and described them he ci^ed attenrion to 
a note of ProC Newberry^ ^ in which he st^eS (i> 
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tliat PcpUrhina anthYaclna is a balracliian; (2) that it is iden¬ 
tical with Coniimpis exaut/iemaili'Ks ; {3) that C, fdifems is 
Codacanthus deqans; (4) that tlie dentition described by liim is 
not that of Coeiluanthus; and that (5) the genus is the samc^as 
that described i)y Agassiz forty years ago as Codmtnlhiis, To 
these propositions Mr. Cope re|)Hed that (i) additional evidence 
derived from two specimens of .lYpiorhina ant/iradna, recently 
studied, couilrnis the view that it is a (ish, which CYidence is 
given below ; (2) that neither of the two specimens exhibits in 
its cranial bones the characters of C, exanllimaiicus, though both 
sides are exiubiied. They show, however, that the latter should 
be referred to the genus since among other points 

they present the same type of teeth, which I find labelled on one 
of them ova?” (3) Mr. Newberry’s identitication of the species 
C./tii/ents with Codamnihus dermis is doubtless correct j but 
(4 and 5) its reference (with that of similar species) to Agassi/Zs 
genus is not warranted until it is found to possess an osseous 
natatory bladder, and osseous ribs and tbe type of dentition 
are discovered in Coditcajiduts gYiniiiiaittSf the type of the genus. 
The characlors relied on as indicative of the reference of ytyJ- 
ior/iim to the fishes, are(i) the presence of opcrcula like those 
of Co/ir/do/ms ; (2) ttic presence of jugular lioues, and (3) of 
oval imbricated scales j (4) the absence of anibnlatory limbs. 
The thin scutiform cranial liones, the dense patch of vomerine 
teeth, and the mucous ducts of the bones and scales were all 
ichthyic characters. As no limbs had been discovered in three 
specimens preserved in the appropriate regions, their nature, if 
existing, could not be determined at present.—Ihof. Cope 
brought before the Academy some results derived from study of 
material obtained by him during the preceding summer in the 
Miocene formations of Colorado. 11 c announced the discovery 
of the first fossil monkey of the Miocene of America, giving it | 
the name of ]\'Unothemtm kniurbinm^ lie regarded it as allied 
to the Tcmiidimum of the Bridgcr Koccne, and as the representa¬ 
tive of the more numerous group of the Icniuroicls, which he had 
discovered in the latter formation. Size, that of a domestic cat. 
lie stated that his recent discovery of snakes, lizards, and lemurs 
of forms allied to those previously discovered by Ih'of. Marsh 
and bimscif in the Nocene of Wyoming, constituted points 
of affinity to the fauna of that period not imcviously suspected, 
lie also observed that he had discovered some additional 
species of J^nmimniia allied to the musk, and to the Lejfionmyx 
i¥amiif_ which he'named Ifypkodus minmmSf and Ify^eriragulm 
micara'ii't^ and' IkrJrimlalus, The first was the least'of the 
order, not''«cecdltt|f%-'Cat-sctuirrel in size, IfypHra^lus differs 
from Jxptomcryx in the isolation of the first premolar, as in the 
camels, and in the sectorial character of the penultimate pre- 
molar.-*On circulatory movement in Vaucheria. Prof. Leicly 
made some remarks on the intracellular circulation of plants, as 
exemplified in the hairs of the Mullein, the leaf-cells of Vallis- 
neria, &c. The moving streams of protoplasm he likened to 
amcjeboid movements, and expressed the opinion that they were 
of the same character. In the common alga, Vaticheria^ the 
filaments of which consist of very long cells, comparable to those 
of Nitella or Chara, he had observed an apparent motion of the 
cell contents, which is somewhat peculiar and, at least, is not 
generally mentioned by writers. The wall of the cells is in¬ 
vested on the interior with a layer of tenacious protoplasm, con¬ 
taining the tlnnner liquid cell contents as usual. The parietal 
protoplasm is closely paved with green granules, and these 
appear very slowly but incessantly to change their position in 
relation with one another. The motion is so slow that it was a 
question for some time whether it did actually occur, but it 
appears ^ sufficiently obvious if observed in relation with the lines 
ot a micrometer, and its existence was confirmed by several 
friends whose attention was directed to it. 

Paws 

Academy pf Sciences, July 6.—M. Bertrand in the chair. 
—^The following papers were read :—Presentation of a specimen 
of the photographs of an artificial transit of Venus obtained with 
the photographic revolver,” by M. J. Janssen.—Researches on 
solution, crystallisation, precipitation, and dilution, by M. 
Berthelot This is a continuation of the author’s important 
researches in thermo-chemistry. The thermal effects accom¬ 
panying coagulation, the transformation of an amori^hous into a 
crystalline substance, and the mixture of two saline liquids are 
now treated of. A differential method for measuring the specific 
hccits of dilute solutions has been introduced.—On parasitism 
and contagion, by M. Cli. Robin. —M. Dumas made some 
remarks in reply to the foregoing paper.—On the spectrum of 
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comet, a letter from P. Sccchi to the perpetual secre¬ 
tary. The author has observed that of the three carbon hands 
the green is the brightest, while in Tcmpel’s comet the yellow 
wa.s the brightest, a fact which proves that the gaseous combi¬ 
nations are not rigorously the same for all comets. It was further 
stated that at the beginning of the monthonly the band spectrum 
was visible, but now a general line of connection exists, forming 
a quasi-continuous spectrum through ^tho centres of the hani. 
A drawing of the spectrum accompanied the paper.—On the 
photographic apparatus adopted by the Transit of Venus Com¬ 
mission : reclamation of priorityextract from a letter from 
Col. Tmussedat to M. ^ Dumas.—On the method of em¬ 
ploying carbon disulphide in the treatment of vines at¬ 
tacked by Phylloxera, by M. Fouqiie.— In mathematical 
analysis -.--On osculatory surface.s, by W. Spottiswoode.—Note 
on orthogonal surfaces, by M. F. Catalan, and Reply to the ob¬ 
servations of M. Combescure, by IVl. l’Al)bc Aoust.—M. 
rraznow.ski presented (through M. Janssen) a note on . the helio¬ 
scope. This instrument is designed by the airthor for diminish¬ 
ing the brilliancy of the .sun’s image l,)y polarisation.—On the 
(lUTusion of light and the illumination of transparent bodies, by 
M. J. I,y. Sorct. By examining quartz, amethyst, diamond, and 
other crystals, the author has concluded that the illumination of 
non-niu)resccnt transparent crystalline substances is always due 
to want of homogeneity." -On the lormaiion of solar spots, by 
M'. Tacehini. The author secs no confirmation of the cyclone 
theory of sun-spots in the detailed observations of the chromo¬ 
sphere made in Italy, America, and Kngland. Some solar ob¬ 
servations for June were also communicatetl,^ from which it 
appears that the sun was in a state of great activity during that 
month. On the l itli Mg. was reversed all round the sun’s limb: 
on the 4th two double lines (4,924-5,018) were reversed on the 
western limb, and on the nth they occupied nearly all that limb 
and encroached upon the eastern border. A great eruption took 
idace on the loth, when all the lines from h to 1,474 were seen 
reversed.—Researches on electric transmission through lig¬ 
neous bodies, by M. Th. du Moncel, The author’s experi¬ 
ments show that wood owes a considerable portion, if not 
all, ils relative conductivity to moisture contained in the 
pores.—On the embryology of RhimephaiHs, by M. A. 
Giard. These animals constitute a Cirrhipedian group.—Oa 
the male accessory glands of some animats and on the phy¬ 
siological rfde of their product, by M. P. Hallez. —On the move¬ 
ment of the stamens of Sparrmannm q/ricana L., of CVtoaiid 
oi Jldianthmum, by M. K. lleckch—On the existence of dia¬ 
toms in different geological formations, by M. I’Abbd (’astracane. 
—Carboniferous limestone of the Pyrenees, Marble of Saint- 
Beat and of Mont (Haute Garonne), by M. F. Garrigou.—A 
neolithic flute, by E. Pietle.—On a scab of the horse of inter¬ 
mittent character caused by an acarus, presenting the singular 
peculiarity of being psoric during winter, and simply parasitic 
during summer, by M. Megnin.—Experimental researches on 
the action of water injected into the veins, from the point of 
view of pathogeny and uremy, by M. Picot.—Analyses of beers 
and malts, by M. Ch. M6ne.—On the extraordinary hailstorm 
which fell in the department of Ilerault during the night of June 
27-28 ; extract from a letter from M. J. Gay to M. Oh. Sainte- 
Claire Dcville. The loss of vines is stated to be valued at 
50,000,000 francs. 
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THE PUBLIC SCHOOLS COMMISSION 

HE claims of science to form an integral part of a 
liberal education are, without doubt, making pro¬ 
gress. Readers of the early numbers of Nature will 
remember how it was, with justice, complained that 
scarcely a single Scholarship or Fellowship was to be 
obtained at the old Universities for science alone. In 
more recent numbers the statement has to be modified— 
there is aaot yet a sufficient proportion. Now it is ac¬ 
knowledged on all hands, that the teaching of a subject 
at school and its recognition at the Universities are in¬ 
separably connected—and especially with regard to 
science. The Colleges say, We cannot give more scholar¬ 
ships, because a sufficient number of men of good attain¬ 
ments do not present themselves ; and the Schools reply, 
We cannot spend ourtime on subjects forwhich there are so 
few rewards. Both profess willingness, but each calls on 
the other to take the initiative. One might, perhaps, be 
inclined to wonder that this question of pecuniary rewards * 
should be of so much consequence as consciously to over¬ 
ride the acknowledged main object in view—that of giving 
the best possible education. But it must be i*emembcred 
that scholarships at the Universities are the honours of a 
school—the only means it has of showing to the world 
that it is doing its work well, 

. The progress due to the stimulus of scholarships is 
from these reasons slow, though perceptible ; and the ' 
friends of science have been looking therefore to the 
Royal Commissions on Scientific Instruction, and on the 
Public Schools, to supply a stimulus from another quarter. 

The proposed “ Regulations ” of the latter Commission 
which have just been issued will be welcomed by those 
who heartily wish for the progress of Science Teaching, 
Ignoring, of course, the question of University scholar¬ 
ships, they indirectly settle it by placing science on 
exactly the same level as mathematics, and enforcing the 
necessary outlay for its efficient teaching. And there 
can be little doubt that this is the right end at which to 
begin the reform, for it is a narrow view to consider the 
Universities as making the demand by offering rewards, 
and the schools as affording the supply. It is the public 
that demand scientifically educated men, and the schools 
first, and then the Universities, are called upon to supply 
them. 

These Regulations apply, of course, to a very limited 
number of schools, some of which have already done much 
that is now required of them; but they are the most im¬ 
portant schools in the kingdom, and will inevitably in¬ 
fluence all others by the standard thus set. If these 
Regffiations be confirmed the hail will be driven home, 
and science will be established as a necessary part of 
every public school curriculum. 

The following are the Regulations to which we especially 
draw attention, and which are common to all the schools 
in the view of the Commission :— 

2. In eveiy examination determining the position of 
a boy (not being one of the senior boys) in the school, or 
in any report of a general examination, the proportion of 
the marks to be assigned to mathenlatiCs shall be not 
VoL. X.—No, 247 


less than one-eighth, nor more than one-fourth, as the 
governing body may think fit. 

3, In every examination determining the position of 
a boy (not being one of the senior boys) in the school, or 
in any report of a general examination, the proportion of 
the marks to be assigned to natural science shall be not 
less than one-eighth, nor more than one-fourth, as the 
governing body may think fit. 

“ 4. In any examination for the senior boys, the pro¬ 
portion of the marks to be assigned to the several subjects 
of study shall be determined by the head master, with the 
approval of the governing body, 

“ 5. The governing body shall from time to time deter¬ 
mine the point in the school list above which the boys 
shall be reckoned as senior boys for the purposes of these 
regulations. 

‘‘ 6. The head master shall give facilities so far as prac¬ 
ticable to any senior boy, at the request of his parent or 
guardian, to pursue any particular subject or subjects of 
study as may be deemed most expedient for him, and to 
discontinue any other subject or subjects of study for that 
purpose. 

“7. The governing body shall, as soon as possible, 
provide and maintain out of the income of the property of 
the school, or out of any other means at their disposal for 
the educational purposes of the school, laboratories, and 
collections of apparatus, and of specimens.” 

It will be observed that the wording of Nos. 2 and 3 is 
identically the same, except the substitution of the words 
Natural Science for Mathematics—thus placing these two 
subjects upon exactly the same level. With regard to the 
limits one-fourth and one-eighth, taking it as approximately 
correct that the proportion of marks in an examination 
will be that of the time devoted to the subject, these two 
together will require at least one-fourth of the whole time, 
a larger proportion than is now given to mathematics in 
most schools, especially with those who are not senior 
boys ; ” and thus an encroachment on the classical time 
is involved, and this lower limit is not likely, therefore, to 
be much exceeded, in these great schools at all events. 
But even this will insure greater breadth than under the 
old system, and will secure that every boy shall know 
something of the elements of science before he goes on 
to the elegancies of classics. 

The individual character, however, of particular schools 
is not interfered with, for this depends essentially on the 
work of the senior boys ; and for them by Regulation 4 
the head master may arrange the marks to suit the old 
I traditions of the school. Yet, when we consider the effect 
I of Nos. 6 and 7, we may doubt whether the individuality 
will continue so well marked. For with laboratories to 
work in, and specimens to handle, and facilities to pursue 
their favourite subject, it is impossible but that some fair 
proportion of the scholars should be attracted by the 
charms ot physical investigation or of natural history, 
and mix the honours of the school. 

Of all the proposed Regulations, however, the most 
pregnant with consequences is the last. 

There is no need surely in these days to insist on the 
absolute necessity for “laboratories and collections of 
apparatus and of specimens,” if science is to be taught ht 
all; and we may look, therefore, on this as simply the 
definition of the term “ Natural Scienceit is not book 
learning, but science learnt from Nature herself by prac¬ 
tical work. If a governing body be called on to pr6™e 
such laboratories, we ihay rely on it that for the ctedit ot 
their school the;Jf i^ do it well, and a good laboratory 
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leaves only a good teaclxer to be desired, and itself helps 
to form and train him. The confirming of this Regulation 
will be a great step towards that much-to-be-desired state 
of things when a laboratory will be considered as neces¬ 
sary a part of a school as a class-room, bottles and bones 
as essential as books and boards. But we must not 
ignox'e what has already been done in schools like Eton 
and Rugby ; with their laboratories and museums, such 
a Regulation is supcifluous ; but with the good work which 
has been accomplished before us, we have a happy omen 
of the result of the universal application of the principle 
they have voluntarily adopted. It is from these schools 
and others not included in the “ nine,” that have not fitted 
np their laboratories, that the Natural Science scholars 
arc obtained, and perhaps the proportion of such scholar¬ 
ships to all others is as great as that of schools with labo¬ 
ratories to those withoul—probably greater. As the 
number of science-teaching schcols increases the number 
of scholarships must increase tco, hut not at the same 
rate ; the proper and final proportion maybe left to settle 
itself. 


On the whole wc may regard these proposed Regu¬ 
lations with the greatest satisfaction, and it is probable 
that they will be looked back upon as the charier of the 
country's progress in scientific education. Individual 
efforts have been made on a grand scale, and natural 
science is making its way more or less criicicnlly into all 
good schools, while some are devoting themselves chielly 
to its cultivation, as Taunton, (ligglcswick, Ihirnley ; but 
universal recognition, its acquirement of and 

consecpient respect and earnest study, with the national 
advantages to be derived from it, can only be secured by 
such Regulations as these, followed or not as may be neces¬ 
sary, by similar ones for all the larger endowed schools. 


77 /£ Sf 7 J}~-W£AimN liXPLORAl'IDN 

F the word 7umiaHce were to be imported into scientific 
literature there could surely be no more fitting appli¬ 
cation of it than to this recent crusade into the bowels oi 
the earth among the woods and lanes of Sussex. Down, 
in that southern part of the country, some hundreds of 



The SulD-Wealden Exploration in Sussex—Boring at Netherhcld. (Kindly lent Ly the Proprietors of the CraJ>hw .) 


miles away fre m the great centres of our mineral industry, 
with no prospect of any pecuniary reward or of any im¬ 
mediate economic advantage, men are found willing to 
subscribe money to the extent of thousands of pounds for 
the purpose of settling definitely seme important questions 
in the geology of the .south-east of England, viz. at what 
depth from the surface the secondary strata are under¬ 
lain by a lidge or platfoim of old Palaeozoic rocks, what 
are the nature and age of these bottom rocks of the dis¬ 
trict, and W’hat is the arrangement of the strata lying be¬ 
tween them and the surface. It has long been a problem 
of much interest to geologists to discover whether or in 
what manner the great series of Jurassic rocks, which 
stretches across our island from the coasts of Dorsetshire 
to those of Yorkshire, passes south-eastward underneath 
the chalk. That series has been found to grow thinner 
towards the south-east. On the French side of the 
Channel it reappears in the Boulonnais, coming out from 
under the Cretaceous strata and resting against a ridge of 


Palaeozoic rocks which rise to the surface between Bou¬ 
logne and Calais'. Nearly twenty years ago Mr. Godwin 
Austen drew attention to the probable extension of this 
ridge underneath the later foimations of the south-east of 
England and its connection with the Carboniferous Uacts 
in ourjsouth-western counties. It was a point of great 
interest in any attempt to reconstruct a map of the phy¬ 
sical geography of western Europe during Palmozoic 
times. Hence, at intervals since the publication of Mr. 
Austen's great memoir, renewed attention has been given 
to the subject, until at last the idea took shape that a bold 
attempt should be made to settle some portion at least of 
the problem by putting down a bore and keeping it going, 
if possible, until all the Secondary rocks should be pierced 
and definite information should be obtained as to what 
lies below them. Advantage was taken of the meeting of 
the British Association at Brighton in 1873 to organise 
the scheme. For so purely scientific a project it was of 
course natural to look for help mainly to suchwell-wishets 
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to science as attend the Association meetings, rather than 
to the general public. Subscription lists were opened 
and money came in, not in overflowing abundance indeed, 
but yet in quantity sufficient to enable the operations to 
be begun. Further donations have been given, and the 
work has now been carried down to a depth of more than 
1,000 ft. 

It would be a great misfortune to science if this under¬ 
taking, after having been successfully carried so far, were 
now to be brought to an abrupt close for want of funds. 
Already the boring has put us in possession of some new 
and important facts in the geology of the south-east of 
England. It has shown that the well-known Kimmeridge 
clay stretches underneath the later Secondary I'ocks as 
a deep massive formation, some 700ft. in thickness, and 
that it lies upon and appears to pass down into the 
Oxford clay without the intervention of the sandy and 
calcareous beds which usually separate the two deposits. 
The geological position of these clays is settled by means 
of the fossils, of which literally thousands have been taken 
out of the 2-in. core of rock brought up by the diamond¬ 
boring machine. It is intended, we believe, to sort the 
specimens and distribute them among different public 
museums. How much further the bore must be sunk 
before the remainder of the Secondary strata is pierced, to 
what horizons these strata will be assignable, and what 
will be their basement rocks, are the parts of the problem 
still to be solved. 

Though undertaken chiefly in the interest of pure 
science, the project has likewise its economic aspects. It 
is eminently desirable to know whether any minerals of 
value lie among the Secondary rocks of the south of 
England, such as iron-stone, rock-salt, or gypsum; 
whether among the Pahcozoic rocks underneath there is 
any possibility of obtaining workable coal or any of the 
other minerals which have made the Carboniferous forma¬ 
tions'so valuable a source of our wealth. It is likewise 
greatly to be wished that as full and accurate information 
as possible should be obtained regarding the nature of 
the rocks underneath with reference to the question of 
water-supply—a question which, important enough now, 
is certain before many years to become one of the most 
pressing social problems of the day. 

On every ground, therefore, this most heroic attempt 
to provide data for settling some of these questions 
deserves hearty encouragement. On no account must it 
be allowed to come to an end till its express object is 
accomplished. If every well-wisher to science in this 
country would but send his contribution, not only would 
the present boring be conducted to a successful issue, 
but a great series of similar borings might be made all 
over the south of England. We understand that the 
Government, impressed with the interest and importance 
of the subject, has promised to contribute a sum of 1,000/. 
conditionally upon coal being found or on the boring 
being continued for another 1,000 ft. This aid will be 
valuable, but it evidently in the meantime does not 
supersede private efforts ; it rather makes them more 
needful than ever. The undertaking is in excellent 
hands. Mr. Topley, of the Geological Survey, looks 
after its geological aspects. To Mr. Henry Willett, 
of Arnold House, Brighton, the zealous and inde¬ 
fatigable honorary secretary, the enterprise mainly 


indebted for its financial progress so far. He has 
now appealed earnestly for further help, and to him we 
would urge all who take interest in these matters, and who 
have not already contributed, to send their donations, 
which, whether small or large, will at the present moment 
be of the most essential service. A. G. 


rJ 7 £ SCIENCE OF FAINTING 
Die FarbenleJire hn Hinhlick auf Kimsf Kunstge- 
werbe. Von Prof. Wilhelm von Bezold. 


T ''HERE are two ways of popularising science. We 
may take up one of its gi'eat branches and treat it 
so simply and clearly that even the unscientific reader 
may with proper attention gain some insight into the 
principles to which the recent great advances in 
science have been chiefly due ; or we may take up a 
smaller field and treat it fully and with all its applications 
in everyday life. He who studies’^a subject by the latter 
method will have it constantly brought under his notice, 
and will thus be led to observe and perhaps to experi¬ 
ment, and to acquire for himself that method of looking at 
the phenomena of nature and reasoning about them which 
is necessary to the understanding of every great principle 
in science, but which is foreign to nearly all who have not 
had a scientific training. 

The latter method, which no doubt will prove the most 
successful, has been chosen by Prof, von Bezold in his 
work on the theory of colours, No subject is better fitted 
to be treated in this way, because it is in everybody’s 
power to make observations, and perhaps even to find 
out some new fact. It is, however, not the only, and not 
even the chief, object of the author to create merely an 
interest in his subject outside the scientific world. He 
wishes his book to be of real value to the artist and to 
help him by theoretical speculations to such combinations 
of colour as shall prove most effectual. It is very doubt¬ 
ful whether the book will be successful in this respect. 
No doubt it would be a great achievement if every artist 
could be induced to think about the cause of the various 
and curious effects which are brought about by contrast 
and combination of colours; we therefore recommend 
the careful perusal of Prof, von Bezold’s book to every 
painter. In the present state of the theory of colours, 
however, the attention bestowed upon it by artists will be 
of greater value to the subject than to themselves. It 
would no doubt be injurious to art if the painter were guided 
in his work by a theory so long as that theory is incom¬ 
plete. 

Painters are, however, themselves best able to bring 
the theory of colours into a better state; a state in whkh 
it will be beneficial to themselves and repay them for their 
trouble. 

Two things have chiefly struck us in Prof, von Bezold’s 
book as adding to its value and interest. The first is the 
care which he has taken to give his experiments in such 
a way that anyone without the use of large 
apparatus can repeat them and test for himself the truth 
of the author’s statements. The second is 
with which the author explains.by to ^ fiiahy of 

the phenomena which nmst 

note one particular inst^c^ Wbrked tandh 

at absorption by^fhfe 
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change of colour which light of a certain wave-length 
undergoes when the intensity diminishes. Prof, von 
Bezold uses this curious fact to explain the peculiar 
colours seen in a landscape when viewed by moonlight, 
although the light reflected by the moon is identical in 
composition with sunlight. 

In his account of the elementary principles of optics the 
author abandons the old method of dividing vibrations 
into heat rays, light rays, and actinic rays. We note this 
point as it is one which must soon play an important part 
in physics and will doubtless provoke much discussion. 
The author seems to prefer the following method of 
viewing the facts to the old oneA body absorbs a 
certain class of rays peculiar to itself; whether these 
rays are converted into heat or into chemically active rays 
depends upon the peculiar properties of the body. In 
order, however, to include in this statement all the facts 
included in the old division, we must add that, as a rule, 
bodies absorbing the ultra-violet rays are thereby ren¬ 
dered more chemically active, and, as a rule, bodies 
absorbing the red are thereby heated. This method of 
looking at the matter seems to us to be the one most 
closely agreeing with the facts. Prof, von Bezold gives, 
as a proof that the red rays may be chemically active, the 
fact that, as the green colouring matter of leaves absorbs 
the red end of the spectrum as well as the blue, the red 
rays alone are sufficient to sustain life in the plant. He 
might have referred to the recent discovery of Vogel, 
who photographed the red end of the spectrum by 
mixing a red colouring matter with bromide of silver; 
and, on the ot!^er hand, to the fact observed by Budde, 
that chlorine is heated by the ultra-violet rays. The 
third chapter contains a short and cleat abstract of 
recent researches on compound and primary colours* We 
would call attention specially to the passage in this chap¬ 
ter on colour and sound, in which the author refers to the 
influence of dwelling too much on the analogy between 
sound and light. Analogies are a very dangerous help to 
teachers, and are used by far too often. It requires at 
least a partial knowledge of the subject to see where the 
analogy begins and where it ends. Students generally 
either do not see where the analogy really lies, or want to 
carry it too far; a good many erroneous notions are 
thereby acquired. 

The most interesting chapter in the book, however, is 
the one on Contrast of Colours ; the examples are well 
chosen, and the coloured illustrations in the accompany¬ 
ing plates are in all cases convincing. The author shows 
with great success how little we may trust our own eyes 
as regards colour, and how difficult and even impossible 
it is to form a correct judgment of the relative darkness 
of two shaded fields, so long as they are not on the same 
ground. 

The last chapter, which treats of the conibination of 
colours, is necessarily the least complete ; it shows, how¬ 
ever, that the application of the theory to the arts has 
fairly begun. It has already been said that this beginning 
does not justify us in demanding from painters obedience 
to rules which have not been proved to he valid without 
exception. It may be easy to discover the application of 
these rules in acknowledged masterpieces, and yet be 
difficult to state them in such an exhaustive way that 
compliance with them will in all cases lead to perfect har¬ 


mony. So long as this is not done it must not be expected 
that the painter will derive substantial help from the theory 
of colours. Arthur Schust'er 


OUR BOOK SHELF 

Illustrations of the Princlpiil Natural Orders of the 
Vegetable. Kingdom* Prepared for the Science and 
Art Department of the Council of Education. By 
Prof. Oliver, F.R.S., F.L.S. (London, Chapman and 
HaU, 1874.) 

Few books published of late yeai'S will be of greater 
practical value to the botanical teacher or student than 
this. The want has long been painfully felt of a work 
which will give in as few words as possible the salient 
characters of each of the more important natural orders, 
unencumbered by minutiie of structure which concern 
only the more advanced student. This want wc have 
here most admirably supplied, not only by 150 pages of 
text, but by upwards of 100 plates, which present in the 
most lucid form a representation (plain or coloured, as 
may be preferred) of a section and diagram ” of a llower 
belonging to many orders, together with a drawing of the 
fruit, seed, or other organ the structure of which is of special 
importance. The very comprehensive title of the work 
might, unless the contrary is pointed out, lead to a little 
disappointment, when it is found that the descriptions, and 
still more exclusively the plates, refer almost entirely to 
the more important European orders ; very brief accounts, 
or in some cases none at all, being given of such remark¬ 
able extra-European groups as the Cycadeaj, Gnetacca;, 
Proteacem, Bignoniacem, Piperacece, and others. As 
far as European botany is concerned, we cannot conceive 
that the work could have been better carried out. The 
plan which has been adopted of treating separately groups 
which are united together into a single order in our more 
advanced text-books—as for instance Fumariacem as dis¬ 
tinct from Papaveracese ; Oxalidem and Tropteolacejo 
from Geraniaceae, and Droseracem from Saxifragaceai • - 
seems to us altogether commendable in a work designed 
especially for beginners. There has long been felt a desire 
that in text-books of botany the morphological and phy¬ 
siological portion should be divorced from the systematic 
and descriptive. We trust that in future this may be 
carried out, and that writers of text-books will confine 
themselves to the former branch, leaving the student to 
gain his elementary knowledge of the latter branch from 
special works like the one before us. A. W. B. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
hy his correspondents* No notice is taken of anonymous 
communications .] 

Photographic Irradiation 

In answer to Mr. Ranyard (Nature, voL x. p. 205), I have 
to state that the opaque bar in my experiments was placed as , 
close to the collodion as possible without touching it, not farther 
than *01 in. from it, and that there were no photographic traces of 
diffraction hands. 

Allow me now to suggest a possible explanation of the dif¬ 
ferent results given by Mr. Ranyard^s and my own experiments. 
One important difference in the arrangement of the two experi¬ 
ments was, that in the one case the opaque bar was in contact 
with the collodion, and in the other case it was placed at a very 
short distance from it. In the experiments with the bar in con¬ 
tact with the collodion, the nitrate of silver solution on the 
surface of the plate would not form a true plane but would be 
curved upwards at the edge of the bar ; and further, this curve 
would not be regular, but would have irregularities correspond¬ 
ing to every irregularity in the edge of the bar. This irregular 
curved fluid surface would cause irregular refraction of the light 





fuly 23, 1874] 


NATURE 


^23 


falling at the edge of the bar, and would give rise to bright and 
dark parts on the sensitive surface; the bright parts would be 
extended by molecular irradiation underneath the ^ opaque bar, 
and would give rise to the irregular brushlike projections men¬ 
tioned by Mr. Ranyard, instead of the uniform extension obtained 
when the bar is kept a short distance from the collodion. It is 
also possible that the irregular curved fluid surface may at certain 
oints, where the bar was not in actual contact>ith the collodion, 
ave bent the rays of light underneath the bar and given rise to 
the irregular extension of the image. John Aitken 

Darroch, Falkirk, July 18 

I MUST confess myself at issue with Mr. Stillman as to the 
result of his experiment with the strip of blackened wood laid 
upon the collodion film. I have tried a similar experiment, and 
find the images of bright objects sharply cut off. Even with a 
film of four thicknesses of collodion and an exposure of ten 
minutes, I cannot detect the smallest encroachment. The minute 
brushes mentioned by me in my last week’s letter only occa¬ 
sionally occur, and appear to be due to a circulation in the liquid 
film beneath the opaque object, probably caused by some chemi¬ 
cal impurity, for I notice that the brushes only occur when the 
film beneath the opaque object is soiled. 

It cannot be argued that because there is a difference in the 
amount of irradiation in two pictures taken by different processes 
(instruments, exposures, and other conditions being similar), 
that therefore the spreading action must lake place within the 
film, for the plates prepared by the two processes may not be 
equally sensitive, and the pictures may really correspond to what, 
with the same process, would be different amounts of exposure. 
Gr again, the relative rates at which faint and intense light im¬ 
print themselves in the two processes may differ. Want of 
sensitiveness to the action of faint light is, I imagine, the reason 
why irradiation is apparently decreased by the use of the red 
collodion. A. CowPER Ranyard 


Vapourising Metals by Electricity 

In a paper in Nature (vol. x. p. 190) Mr. H. Hopkins gave 
a short description of some experiments on vapourising metals by 
electricity between two microscopic slides, and said that the 
layer thus produced can be investigated by a microscope, and 
employed in various ways to determine the character of the 
metal. 

But the author did not point out ^Q.nvDndei‘ft{ldrawings shown 
by the layer, chiefly when a slight gold sheet is used. 

This fact, very interesting in connection with molecular 
vibrations, has been illustrated by Trofi Magrini in a lecture de¬ 
livered at the Museum of Florence, some years ago, and trans¬ 
lated in La Reinie Scmitifiqne (t. iv, p. 770)) with some woodcuts 
prepared by Prof. Magrini himself. 

A. Rodier 


Earth-shrinkings and Terrestrial Magnetism 

In my previous letter (vol. ix. p. 201) I gave some reasons for 
believing that the earth is shrinking chiefly about its equatorial 
region, and is being thrust out in the direction of the Poles, and 
that the distribution of this force may be correlated with that of 
terrestrial magnetism. As this view is somewhat novel and re¬ 
volutionary, and if true will lead to considerable modification of 
the theories generally held on cosmical forces,''! wish to support 
it by some other considerations. 

I must predicate, as to a great extent proved, that volcanoes 
are not found in areas of upheaval. On this point I think the 
evidence is conclusive, and as I have previously written about it 
I shall not again enlarge upon it. I must predicate also that the 
earth as a whole is shrinking. This I tried to show in my pre¬ 
vious letter. It follows from these facts that the large areas we 
know to be rising must be compensated by larger areas that are 
sinking, and that we may in a measure map these latter areas out 
by mapping out volcanoes; for, ex hypothesis they occur either 
in areas of depression or along the border lines of the oscillating 
land. 

Thus occurring, and themselves with” the related phenomena 
of earthquakes, being the most vigorous proofs we have of the 
mobility of the earth’s crust, we may predicate further that they 
will be found most actively at work where movements of the 
earth are most vigorously active, and that where they are libe¬ 


rally scattered, there the earth’s c rust is the most yielding. Now 
if we examine the distribution of volcanoes from this point of 
view we shall find that our main position is amply supported. 
Within the Arctic circle there is only one volcano, so far as we 
know—that of Jan Mayen. Within^ the Antarctic there is not 
one. North of the 60th degree of north latitude we have the 
volcanoes of Iceland, and three or four in Alaska, and these 
only. South of the doth degree of south latitude we have Mount 
Erebus and its companions in the South Shetlands, and these 
only. Between the parallels of 40 and 60 the number of vol¬ 
canoes increases considerably. In the northern hemisphere they 
probably number over sixty ; but the vast majority of these are 
contained in the semicircular line of volcanoes formed by the 
Kurile and Aleutian Islands, and which crown that vast area of 
depression, the Pacific Ocean. In the southern hemisphere we 
still have exceedingly few, perhaps not more than a dozen, 
and these along the line of the Andes. It is in the region 
bounded on the north and south by the 40th parallels of latitude 
that we find volcanoes distributed in the greatest profusion, and 
the focus of distribution is even more narrow than this, for it 
may be bounded in fact by the 20th parallel on each side of the 
Equator. It is here we have that region described by so many 
writers in graphic terms, the Eastern Archipelago, with its 109 
volcanoes in active operation. ‘‘From Papua to Sumatra, 
every large island,” says M. Reclns, “including probably the 
almost unknown tracts of Borneo, is pierced with one or more 
volcanic outlets. There are Timor, Flores, Sumbawa, Lombok, 
Bali, and Java, which last has no less than 45 volcanoes, 28 of 
which are in a state of activity, and lastly the beautiful island of 
Sumatra. Then to the east of Borneo, CCram, Amboyna, 
Golola, [the volcano of Ternata, sung by Camoens, Celebes, 
Mundanao, Mendora, and Luzon; these form across the sea, as 
it were, two great tracks of fire.” (Reclus, “The Earth,” 498.) 
Here also is that wonderful congeries of Pacific volcanoes de¬ 
scribed by the same graphic author. “ The volcanoes of Abrim 
and Tauna, in the New Hebrides, Turahoro, in the Archipelago 
of Santa Cruz, and Semoya in the Salomon Islands, succeeding 
one after the other, connect the knot of the Feejees to the region 
of the Sunda Islands, where the earth is so often agitated by 
violent shocks. This region may be considered as the great focus 
of the lava-streams of our planet.” It is within the same 
narrow limits also that we have the most active signs of move¬ 
ment in the Atlantic basin, namely, in the Little Antilles group 
of the West India Islands. In regard to the two regions last 
mentioned, there is a fact remarkably confirming the general 
position I argued in favour of in a previous letter, namely, that 
volcanoes are indicative of areas of depression, and which was 
unknown to me when I wrote it. M. Reclus says—“ It is a re¬ 
markable fact that the two volcarric groups of the Antilles and 
the Sunda Islands are situated exactly at the Antipodes one of 
the other, and also in vicinity of the two poles of flattenings I he 
existence of which on the stirface of the globe has hem proved by the 
recent calculations of astronomers. (Op. cit., p. 5 ^ 3 *) 

These facts seem to me to support very^ strongly my content 
tion that the earth is shrinking chiefly in its equatorial region. 
Volcanoes are in my view the mediate and not the immediate 
results of the shrinking of the earth; earthquakes on the con¬ 
trary are its immediate result. There is considerable difficulty 
in mapping out a chart of their frequency and intensity, but we 
may say safely that such a chart would have a deeply-coloured 
zone in the equatorial regions, that it is there where earthquakes 
and especially submarine earthquakes chiefly abound, and abound 
also in their more vigorous type. This can only be if that area 
is also the chief area of disturbance of the earth’s crust. Another 
fact which points in the same direction is that discussed by 
Bischof, namely, that the soundings in the greater oceans increase 
as we near the equator, this increase taking place relatively to 
the land masses and not being merely due to the bulging out of 
the water in those parts by the force of attraction. So that if 
we accept the level of Africa or the Pampas of Brazil as a 
mean we shall find the greatest pits and hollows in the crust 
in the equatorial region. 

In regard to the connection of this earth shrinking with terres 
trial magnetism, I wish to quote one or two paragraphs from 
Dr, Zollner’s paper in the “Philosophical Magazine” on the 
origin of the earth’s magnetism, to the conclusions of which, 
however, I cannot in any way assent. 3 quote him on the sub 
ject of the correlation of earthquakes "i^p^ith magnetic disturbance" 
He is quoting from Mr, Lamont’s wcrfc V . 

“ Kreil has given many cases>" fie says,” where magnet c dis¬ 
turbances coincided with eathence le tliims cor- 
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ncction between the two phenomena probable* I have observed 
myself an extremely curious case in this respect on April 18, 1S42; 
at 9.10 A.M., I saw by chance that the needle of tlie declination 
instrument received a sudden jerk so that the scale was pushed 
out of the field of view of the telescope. The oscillations 
continued for some time; at last the ordinary tranquillity was 
restored. After some days I received the news from Colla, 
in Parma, that he had observed violent oscillations of the needle, 
and comparisons showed that the movement had begun at the 
same moment in Parma as in Munich. A short time after, the 
report of a French engineer was published, on a violent earthquake 
which he had observed in Greece ; and now it was found that 
the earthquake had taken place in the .same minute in which the 
oscillations of the needle had been observed in Parma and 
Munich. This, together with the many cases collected by Kreil 
and Colla, leaves scarcely any doubt as to the presence of a close 
connection ; but it is undecided whether one phenomenon is the 
consequence of the other, or whether they both come from the 
same source. The same connection between earthquakes and 
magnetic disturbances was observed by I^amont at the earth- 
qaake which look place in Greece in December 18O1. He 
communicates Ids observations (voh cxv. 

176) in the following words: “ As the connection of the magne¬ 
tism of the earth with earthquakes still hclong.s to tlie insuffi¬ 
ciently ascertained relatives, it will not appear irrelevant if I 
communicate a fact bearing upon this question. On Decenrber 
26, 1861, at 8 o’clock A.M,, when I took down the position of 
the magnetical instruments (some of which are put up in the 
magnetical observatory, viz. two for declination, two for in¬ 
tensity, and two for dip), I observed in all the instruments an un¬ 
common restlessness, consisting in a quick and irregular decrease 
and increase in the declination, and at the same time a trembling 
in the vertical direction. The trembling of the needle only lasted 
for a short time, but the quick changes lasted until 8.30 o’clock 
with gradually increasing violence. Some days later the news 
was received of an earthquake which, exactly coincident with the 
above observations, had caused great destruction in many parts 
of Greece.” (Philosophical Magazine, June 1872.) This goes 
far to show that terrestrial magnetism it to be correlated with the 
force which is shrinking the earth. Henry If. Hovvortii 


COLLmR y EXPLOSIONS 

F is astoBislaing that, notwithstanding the many gene¬ 
rations during which coal-mining has been carried on 
in this country, so comparatively little has been done 
to investigate scientifically the causes of explosions in 
coal-mines, and thereby discover an antidote to a con¬ 
stantly recurring danger, one which adds considerably to 
the yearly bills of mortality, and still more to the number 
of widows and orphans. No doubt a considerable propor¬ 
tion of these sad accidents is owing to the carelessness 
of miners themselves, but very many are, without doubt, 
also due to ignorance, on the part of all concerned, of the 
conditions under which coal-mining must be carried on. 
Only the other day a melancholy tale of death and wide¬ 
spread mourning comes from Wigan—fifteen men killed, 
leaving behind them at least thirty-one persons destitute 
of the means of gaining a livelihood. We are afraid that 
the frequency of such accidents has made the public 
somewhat callous in the matter; but a little consideration 
must show the vast importance of acquiring a thorough 
knowledge of the conditions under which they may 
happen. To this end the pajer recently read before the 
Royal Society^ by Mr. William Galloway, Inspector of 
Mines, is an important contribution; and we hope that 
the author and others who are competent will continue 
their investigations until, if explosions cannot be pre¬ 
vented, they may at least he foreseen and provided 
against. 

The opinions promulgated by Sir Humphry Davy and 
the eminent Colliery Viewers who were his contempo¬ 
raries, regarding the security afforded by the use of the 
safety-lamp, have been accepted with hesitation by many 
of their successors during the last twenty or thirty years • 
and this is not to be wondered at when we consider the 


large number of disastrous explosions by which thousands 
of Jives have been lost in mines in which these lamps 
were in constant use. ^Thc illustrious inventor himself 
had discovered and pointed out, tliat If the lamp were 
ex])Osed to the action of an explosive current, the llainc 
might pass through the meshes of the wirm|paa/.e and so 
originate an explosion; but when in good order it was 
considered to be safe under all other circumstances, until 
the experiments were made which form the sulject of Mr, 
Galloway’s paper. 

At first, and for many years after the introduction of 
the safety-lamp, the cause of nearly every explosion was 
attributed to carelessness on the part of the workmen 
using it; then it was observed that a (|uantity of fire¬ 
damp, sufficient to render some of the air-cnrrcnls explo¬ 
sive, was sometimes suddenly given off by the strata, and 
these outbursts of gas,” as they arc called, were assumed, 
in the absence of any other explanation, to have caused 
many explosions. On Dec. ,12, 1(86^, however, tlie 

gi*eat explosion took place at the Oaks Colliery ; as it was 
known to have happened simultaneously with, the firing 
of a heavily-charged shot in pure air attention was drawn 
to the coincidence ; and it appears that some search has 
usually been made for evidence of recent shot-firing in 
mines in which explosions have occurred since that date. 
Accordingly we find from the reports of the Inspectors of 
Mines that shot-firing was carried on in seventeen out of 
twenty-two collieries, at which important explosions have 
happened since Dec. 12, 1866; safety-lamps were cer¬ 
tainly used in twelve of these collieries, and proliably 
in the whole seventeen ; in eight cases it was ascertained 
that a shot had blown out the tamping at or about the 
time of the explosion; in two an empty shot-hole was 
found from which it was supposed the tamping had been 
blown; in three a shot had been fired, liringing down 
the coal or rock ; lastly, there were five collieries at which 
two or more explosions’ took place simultaneously, in 
different parts of the mine unconnected by a train of 
explosive gas. The Scaham explosion was a remarkable 
one ; a heavily charged shot was fired in pure air in one 
of the in-take air-courses, and, according to the statement 
of three men who survived, the explosion of firedamf) fol¬ 
lowed the shot immediately. 

Two methods of accounting for the simiiltaneoiisrufss 
of the explosion of firedamp with the firing of the shot 
have been suggested in the reports of the luspeciors 
ot Mines : one of them supposes that the firedamp has 
been ignited directly by the shot; the other that the 
concussion of the air caused by the explosion oi gun¬ 
powder dislodges gas from cavities in the roof and from 
grooves, and that this gas passing along in the air-cur- 
rents is ignited at the lamps of the workmen. In some 
instances when it has been known to be highly improba¬ 
ble that any gas existed nearer to the shot-hole than xo, 
20, or even 40 ft., the advocates of the former Iiypothcsis 
have taken it for granted that the gases issuing from the 
shot-hole were projected through the air as far as the 
accumulation of firedamp, retaining a suflldenily high 
temperature to ignite it on their arrival. On the other 
hand the advocates of the latter hypothesis have not 
attempted to show how the gas, which they assumed could 
be dislodged in quantity by a sound-wave and its refiec- 
tions, could be ignited in those cases in which safety- 
lamps only were used. It is no doubt highly probable, 
however, that when once an explosion of’firedamp has 
been imliated in one way or another, and large bodies of 
air are driven through the passages of a mine with great 
velocity, explosive accumulations will be dislodged from 
cavities and grooves and pressed through the safety-lamps 
with the velocity requisite to pass the fiamc. 

In the beginning of the year 1872 Mr. Galloway first 
thought it probable that a sound-wave originated by a 
plowmout shot, in passing through a safety-lamp burning 
in an explosive mixture, would carry the flame through 
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the meshes of the wii'e-gaiize in virtue of the vibration of 
the molecules of the explosive gas. An explosion which 
took place at Cetliin Colliery in 1865 is a good example 
of one that may have been caused in this way. Several 
days after the explosion the safety-Linip of the overman 
was found securely locked and uninjured, lying at a dis¬ 
tance of a few yards within an abandoned stall which was 
known to have contained firedamp. Shot-firing was car¬ 
ried on in this mine, and it is not improbable that a sound¬ 
wave from an overcharged or blown-out shot had passed 
through this lamp and ignited the explosive mixture 
shortly after the overman had entered it; moreover, the 
Inspector of Mines in his report says he has no doubt 
that the gas in this state was ignited and was therefore 
the origin of the explosion, but he is unable to state by 
what means it was fired. 

A number of experiments were made by Mr. Galloway 
in connection with this subject; the cost of apparatus, 
&c., was provided for by the liberality of the Government 
Grant Committee of the Royal Society. 

The first experiment was made on Jan. 16, 1872, in the 
physical laboratory of University College, London. A 
sheet of wire-gauze i ft. square was inclined at an angle 
of 70° and a slow current of gas and air from a Bunsen- 
burner was directed against its lower surface; part of the 
explosive mixture passed through the meshes, and when 
ignited produced a flat flame 3 in. long by i in. wide 
about the middle of the upper surface of the wire-gauze. 
A glass tube 3 ft. 4 in. long by about sMn. diameter was 
placed horizontally with one end opposite to the flame on 
the same side of the wire-gauze and distant from it about 
i^'in. At-the other end of this tube a sound-wave was 
produced by the explosion of a mixture of coal-gas and 
oxygen contained in soap-bubbles. When the sound¬ 
wave passed through the tube the flame was carried 
through the meshes of the wire-gauze and ignited the 
gas issuing from the Bunsen-burner on the other side. 

Some experiments similar to the first were made in one 
of the laboratories of the Royal College of Chemistry in 
Dec. 1872. The glass tube was replaced by a tin-plate 
tube about 20 ft. long by 2 in. diameter : paper and other 
diaphragms were inserted at a distance of 10 ft. from the 
origin of disturbance to insure that only a sound-wave 
was propagated through the tube. The results were the 
same as before. 

Two sets of apparatus, a larger and a smaller, were then 
constructed ; in both the sound-wave of a pistol-shot is 
conveyed through tin-plate tubes to a distance of about 
20 ft, then it passes through a safety-lamp burning in an 
explosive mixture. In the smaller apparatus the tube is 
3 in. in diameter ; one end is closed by a disc of wood 
with a hole in the middle large enough to receive the 
muzzle of a pistol; at a distance of loft.from the disc 
there is a, diaphragm of sheet india-rubber, and at the 
farther end is a ^ safety-lamp with gas-flamc. At the 
bottom of the safety-lamp there is a circular chamber 
with holes round about from which gas can be made to 
escape, and when this gas, rising up, mixes with the air it 
forms an explosive mixture surrounding the wire-gauze 
cylinder. The pistol by means of which the sound-wave 
is produced is charged with ‘205 gramme of gunpowder, 
and a tamping paper is rammed down well upon the 
charge. When the shot is fired through the hole in the 
wooden disc, while the explosive mixture surrounds the 
lighted safety-lamp,'the flame is instantly carried through 
the meshes by the vibration, and ignites the gas on the 
outside. In the larger apparatus the tube is 8 in. in dia¬ 
meter, and 21 ft. long; at one end there is a wooden disc 
as before ; at 20 ft. fi'om the disc there is a sheet india- 
rubber diaphragm, and the extreme end is closed by a 
sheet of thin paper tied over it Part of the last 12 in. 
(thus isolated from the rest of the tube and from the 
exterior) is enlarged sufficiently to hold a safety-lamp, and 
it is provided with an inlet below for air or air and gas, 


and a chimney above for the sake of the products of 
combustion. A lighted Davy or Clanny lamp of ordinary 
construction having been placed in this space, gas is 
made to mix with the air which flows up through it in 
consequence of the draught caused by the lamp : the 
appearances presented by the flame arc observed through 
a small glass window, and when they indicate that the air 
is explosive the shot is fired. The flame within the safety- 
lamp is passed through the meshes, explodes the mixture 
in the isolated space, blowing out the paper end, and, 
passing backwards through the inlet, ignites the gas 
where it first mixes with air. In this case the shot 
consists of *41 gramme of gunpowder tamped as before. 

The lamps that were tested in this apparatus are those 
known as the Davy, Clanny, Stephenson, Mueseler, and 
Eloin. The flame was easily passed through the Davy 
lamp, with rather more difficulty through the Clanny, and 
not at all through any of the others. 

The first experiments with these two sets of apparattis 
were made in January and February 1873, at the Mete¬ 
orological Office, where Mr. Scott most kindly provided 
accommodation : the experiment with the smaller appa¬ 
ratus was shown at the Royal Institution, by Mr. Spottis- 
woode, on the evening of Jan. 17 ; and afterwards at 
one of tlie Cantor Lectures of the Society of Arts, by the 
Rev. Arthur Rigg. The next experiments were made in 
No. 7 Pit, Barleith, near Glasgow, with firedamp from a 
blower, but the flame could not be passed through the 
safety-lamps on account of the impurity of the gas, which 
contained only 75*86 of light carburetted hydrogen. The 
last experiments were made in the C Pit of licbburn Col¬ 
liery, near Newcastle-on-Tyne, also with firedamp from a 
blower, and as the firedamp was very explosive, the flame 
was easily passed through the Davy-lamps of each 
apparatus. 

After this, experiments were made on a larger scale in 
part of a new sewer in North Woodside Road, Glasgow. 
The sewer is ovoid in section; it is 6 ft. high and 4ft. 
wide at its greatest dimensions ; part of it is a tunnel in 
the solid rock, part is built in brickwork through surface*” 
drift The gas safety-lamp of the smaller apparatus was 
placed on a board fixed across the sewer at a height of 
2 ft. 8 in. from the bottom, and surrounded with an exf)lo- 
sive mixture of coal-gas and air in the same way as when 
it was used in connection with the tin-plate tubes. Shots 
were fired from a pistol at certain distances from the 
lamp (the details of the distances and the charges re¬ 
quired to pass the flame in the paper and sections of the 
sewer are given in the plates which accompany it). One 
hundred and nine feet was the greatest distance available 
in the part built of brick, and at this point a sound-wave 
of sufficient intensity to pass the flame was produced by 
firing a charge of 3*882 grammes =59 grains of gun¬ 
powder. At 96 ft from the lamp a charge of 3*276 
grammes was required when the sound-wave passed 
through the brickwork tunnel all the way, and 2‘i84 
grammes when it passed through the tunnel in the solid 
rock. These experiments seem to be perfectly conclu¬ 
sive. 

Mr. Galloway^s discovery—that when the vibration of 
the air which constitutes a sound-wave has a certain 
amplitude, it can transmit flame through the wire-gauze 
of the Davy and Clanny lamps—furnishes an additional 
argument against retaining these lamps in use, at least 
in the hands of ordinary workmen. On Dec. 15, 
1815, Davy said he was convinced that, as far as veh- 
tilation was concerned, the resources of modern Science 
had been fully employed; he then proceeded ^ to 
describe a “ safety lantern,which is identical in prin¬ 
ciple with the Stephenson lamp, and is extinguished m 
an explosive mixture (Phil. Trans. 1816, p* 2). This 

safety lantern ” was afterwards discarded in favour of 
the Davy lamp proper, the principal advantage of which 
was stated to be that it lyould not only preserve the col- 
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lier from the firedamp, but enable him to apply it to 
use, and destroy it at the same time that it gave him a 
useful light (Phil. Trans. i8i6, pp. 23 and 24). Fortu- 
nately the ventilation of mines is now better understood 
than it was in the days of Davy, and the quantities of 
air employed are usually very much greater. It is cer¬ 
tain, howevei', that in some mines of the present day the 
ventilation could be doubled or trebled with advantage ; 
and since this is merely a matter of expense it may be 
asked why it is not done, when it would ensure corn- 
parative immunity from danger ? On the other hand it is 
now almost universally admitted to be highly dangerous 
to continue work in an explosive atmosphere, so that 
safety-lamps should be used only as a precaution against 
possible outbursts of gas or when work is carried on in 
the neighbourhood of gas that cannot be easily dislodged; 
it is evident, therefore,that lamps constructed 
on the principle of the “ safety-lantern/^ such as the 
Stephenson, Mueseler, &c., which are extinguished in an 
explosive mixture, ai'c far safer than lamps like the Davy 
or Clanny, which continue to burn under the same cir¬ 
cumstances, and are then liable, at any instant, to have 
the flame driven through the wire gauze and communi¬ 
cated to the external explosive atmosphere. 


THE COMET | 

[The following letter appeared in last Thursday’s Times^ 
from the columns of which journal it is reproduced, 
with a few verbal alterations.] 

T WAS enabled on Sunday night (12th inst.), by Mr. 

Newall’s kindness, to spend several hours in examin¬ 
ing the beautiful comet which is now visiting us, by means 
of his monster telescope—a refractor of 25 in. aperture, 
which may safely be pronounced the finest telescope in 
the world, or, at all events, in the Old V/orld. 

The view of the comet which I obtained utterly exceeded 
my expectations, although I confess they were by no 
means moderate ; and as some of the points suggested by 
the observations are, I think, new, and throw light upon 
many recorded facts, I beg a small portion of space in 
the Times to refer to them, as it is important that ob¬ 
servers should have their attention called to them before 
the comet leaves us. 

I will first deal with the telescopic view of the comet. 
Perhaps I can give the best idea of the appearance of the 
bright head in Mr. Newall’s telescope, with a low power, 
by asking the reader to imagine a lady’s fan opened out 
(160°) until each side is almost a prolongation of the other. 
An object resembling this is the first thing that strikes the 
eye, and the nucleus, marvellously small and definite, is 
situated a little to the left of the pin of the fan—not 
exactly, that is, at the point held in the hand. The 
nucleus is, of course, brighter than the fan. 

Now, if this comet, outside the circular outline of the 
fan, offered indications of other similar concentric circular 
outlines, astronomers would have recognised in it a great 
similarity to Donad’s beautiful comet of 1858 with its 
“ concentric envelopes.” But it does not do so. The en¬ 
velopes are .there undoubtedly, but, instead of being con¬ 
centric, they are excentric, and this is the point to which 
I am anxious to draw attention, and, at the risk of being 
tedious, I must endeavour to give an idea of the appear¬ 
ance presented by these excentric envelopes. Still re¬ 
ferring to the fan, imagine a circle to be struck from the 
left-hand corner with the right-hand corner as a centre, 
and make the arc a little longer than the arc of the fan. 
Do the same with the right-hand corner. Then with a 
gentle curve connect the end of each arc with a point in 
the arc of the fan half-way between the centre and the 
nearest corner. If these complicated operations have 
been properly performed the reader will have superadded 
to the fan two ear-like things, one on each side. Such 


ears,” as we may for convenience call them, arc to be 
observed in the comet, and they at times are but little 
dimmer than the fan. 

At first it looked as if these ears were the parts of the head 
furthest from the nucleus along the comet’s axis, hut 
careful scrutiny revealed, still in advanct*, a cloudy mass, 
the outer surface of which was regularly curved, convex 
side outwards, while the contour of the inner surface 
exactly fitted the outer outline of the ears and the inter¬ 
vening depression. This mass is at times so faint as to 
be invisible, but at other times it is brighter than all the 
other details of the comet which remain to be described, 
now that I have sketched the groundwork. These details 
consist of prolongations of all the curves I have referred 
to backwards into the tail. 

Thus, behind the bright nucleus is a region of dark¬ 
ness (a black fan with its pin near the pin of the other 
pendant from it, and opened out 45'^ or 60^ only will re¬ 
present this), the left-hand boundary of which is a con¬ 
tinuation of the lower curve of the right ear. The right- 
hand boundary is similarly a continuation of the lower 
curve of the left car. Indeed, I may say generally—not 
to enter into too minute description in this place—tliat 
all the boundaries of the several different shells which 
show themselves, not in the head in front of the fan, but 
in the root of the tail behind the nucleus, are continuous 
in this way—the boundary of an interior shell on one 
side of the axis bends over in the head to form the 
boundary of an exterior shell on the other side of the 
axis. 

At last, then, I have finished my poor and, I fear, tire¬ 
some description of the magnificent and truly wonderful 
sight presented to me as it was observed, on the whole, 
during some hours’ close scrutiny under exceptional at¬ 
mospheric conditions. 

I next draw attention to the kind of change observed. 
To speak in the most general terms, any great change in 
one “ear ” was counterbalanced by a change of an opposite 
character in the other; so that when one ear thinned or 
elongated, the other widened; when one was dim, the 
other was bright; when one was more “ pricked ” than 
usual, the other at times appeared to lie more along the 
curve of the fan and to form part of it. Another kind of 
change was in the fan itself, especially in the regularity of 
its curved outline and in the manner in which the straight 
sides of it were obliterated altogether by light, as it were, 
streaming down into the tail. 

The only constant feature in the comet was the exqui* 
sitely soft darkness of the region extending for some little 
distance behind the nucleus. Further behind, where the 
envelopes of the tail were less marked, the delicate veil 
which was over even the darkest portion became less 
delicate, and all the features were merged into a mere 
luminous haze. Here all structure, if it existed, was non- 
recognisable, in striking contrast with the region round 
and immediately behind the fan. 

Next it has to be borne in mind that the telescopic 
object is after all only a section, from which the true 
figure has to be built up, and it is when this is attempted 
I that the unique character of this comet becomes apparent 
j There are no jets, there arc no concentric envelopes ; but, 
as I have said, in place of the latter, excentric envelopes 
indicated by the cars and their strange backward curv- 
ings, and possibly also by the fan itself.^ 

I prefer rather to lay the facts before observers than to 
state the conclusions to be derived from them, but I can¬ 
not help remarking that, supposing the comet to be a 
meteor-whirl, the greatest brilliancy is observable where 
the whirls cut or appear to cut each other; where we 
should have the greatest number of particles, of whatever 
nature they may be, in the line of sight; and not only so, 

* By describing three parabolas on a card and spinning the card rapidly 
round a line not coincident with their common axis, I nave been able to 
reproduce roughly the appearances figured last week and described above, 
—J. N. L. 
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but regions of greatest possibIe"number of collisions asso¬ 
ciated with greatest luminosity. 

It would be a comfort if the comet, to partly untie a 
hard knot for us, would divide itself as Bicla^s did. Then, 
1 think, the whirl idea would be considerably strengthened. 
I could not help contemplating the possibility of this when 
the meaning of the “ears’^ first forced itself upon my 
attention. 

The spectroscopic observations which I attempted, 
after the telescopic scrutiny, brought into strong relief the 
littleness of the planet on which we dwell, for a seven 
hours' rail journey from London had sufficed to bring me 
to a latitude in which the twilight at midnight was strong 
enough to show the middle part of the spectrum of the 
sky, while to the naked eye the tail of the comet was not 
so long as I saw it in London a week ago. 

I had already in observations in my own observatory, 
with my in. refractor (an instrument smaller than one 
of Mr. NewalFs four finders !) obtained indications that 
the blue rays were singularly deficient in the continuous 
spectrum of the nucleus of the comet, and in a com¬ 
munication to Nature I had suggested that this fact 
would appear to indicate a low temperature. 

This conclusion has been strengthened by Sunday 
night's observations, and it was the chief point to which 
I directed my attention. The reasoning on which such a 
conclusion is based is very simple. If a poker be heated, 
the hotter it gets the more do the more refrangible— i.c, 
the blue—rays make their appearance if its spectrum be 
examined. The red colour of a merely red-hot poker and 
the yellow colour of a candle-flame are due, the former 
to an entire, the latter to a partial, absence of the blue 
rays. The colour, both of the nucleus and of the head 
of the comet, as observed in the telescope, was a distinct 
orange yellow, and this, of course, lends confirmation to 
the view expressed above. 

The fan also gave a continuous spectrum but little in¬ 
ferior in brilliancy to that of the nucleus itself; while 
over these, and even the dark space behind the nucleus, 
were to be seen the spectrum of bands which indicates 
the presence of a rare vapour of some kind, while the 
continuous spectrum of the nucleus and fan, less precise 
in its indications, may be referred either to the presence 
of denser vapour, or even of solid particles. 

I found that the mixture of continuous band spectrum 
in different parts was very unequal, and further that the 
continuous spectrum changed its character and position. 
Over some regions it was limited almost to the region 
between the less refrangible bands. 

It is more than possible, I think, that the cometary 
spectrum, therefore, is not so simple as it has been sup¬ 
posed to be, and that the evidence in favour of mixed 
vapours is not to be neglected. This, fortunately, is a 
question on which I think much light can be thrown by 
laboratory experiments. 

J. Norman Lockyer 

Mr. Newall's Observatory, Ferndene, Gateshead 

P.S.—(By Telegraph.)—Wednesday] night—Sunday's 
observations are confirmed. The cometary nucleus is 
now throwing off an ear-like fan. Ten minutes' exposure 
of a photographic plate gave no impression of the comet, 
while two minutes' gave results for the faintest of seven 
stars in the Great Bear. 


THE FORMS OF COMETS^ 

1 . 

FEW years ago astronomers studied comets almost 
solely to determine their movements. So little 
advance had been made in the study of the figures of 
these bodies, that M. Arago believed himself jus¬ 
tified in stating in his Astronomie populaire : ”—“ ‘ I 

* A lecture by M. Faye delivered at the Soirees Sciendfiques de la 
Sorbonne.” Translated from La Revue Scientijique, 


! don't know’ will still be the reply we have to make to 
questions asked concerning the tails of comets." If I 
venture to take as the principal subject of this lecture the 
researches which I have undertaken during recent years 
in this difficult subject, I hope to disarm criticism before¬ 
hand by at once declaring that the results contrast singu¬ 
larly, by their imperfection, with the degree of power and 
of certainty we admire in the other more ancient branches 
of astronomy. 

The reason of this contrast is very simple. While plane¬ 
tary astronomy received the precious heritage of the science 
of the Greeks and the treasury of observations bequeathed 
by the highest antiquity, cometary astronomy finds in 
the archives of history observations travestied by su¬ 
perstitious terror. One of the strongest prejudices of 
previous centuries was that which attributed to the stars 
a mysterious influence on our destinies. And comets, by 
their unforeseen appearance in the midst of the familiar 
constellations, their monstrous heads, their gigantic tails, 
were calculated to inspire a sort of apprehension which 
judicial astrology, that long infirmity of the human mind, 
did not fail to interpret as menacing presages ; and as 
catastrophes have not been wanting in every period of 
our history, the singular sophism, Jioc^ ergo propter 
hoc, so natural to our poor logic, helped to confiiin ten or 
twelve times in a century this miserable superstition. 

Did a comet appear in the heavens, morning or even¬ 
ing, the astrologer had to be consulted, lie did not go 
to work without rules ; he had a complete classifica¬ 
tion of strange forms under which these heavenly bodies 
already had been observed, and to each form was attached a 
particular signification. Pliny has preserved this nomen¬ 
clature for us : Hevelius, the learnedof Louis 
XIV., faithfully reproduced it in the middle of the 17th cen¬ 
tury, in the fantastic figures of his Co me fagraphia. And, cer¬ 
tainly, everything was taken in the most literal manner ; 
in a comet with a crooked, or straight, or multiple tail 
they traced, such is the power of imagination, a gigantic 
sabre, a lance, or a fiery bolt, a burning torch or a clragon 
hurling upon an entire country the plague, rebellion or 
famine. Figs, i and 2 are indications of this idea taken 
from the “ Theatricurn cometicum " of Lubienitzki. The 
first comet, in the form of a blazing torch, indicates very 
clearly by the direction of its tail the flames which will 
consume the neighbouring town ; the second, a veritable 
dragon, whose tortuous iolds the artist has reproduced, 
threatens France and Ireland from the seven points of its 
tongue of fire. 

These specimens will suffice ; there is no use in pro¬ 
ducing similar statements and similar pictures ; at the 
most we can barely find here and there in the theories 
which were then formed some traces of the truth. 

Astrology thus stifled real observation until the begin¬ 
ning of the seventeenth century. This may now appear 
strange to us, but there is no doubt of it The astronomers 
of those times, so near in time to ourselves, and already so 
bold with the universal rmaissance of the human mind, were 
almost all to some extent astrologers. Kepler himself, 
one of the glorious fathei's of modern astronomy, was 
obliged by the duties of his office as Imperial Astronomer 
both to draw the horoscope of the war of the Pope against 
Venice, and to give to his powerful but too-straitened 
patron, the Emperor Rodolph IL, an opinion on the 
comet of 1607, which appeared to be menacing Hungary 
Besides, Rodolph counted much then upon his alchemist 
to find the gold necessary to pay his army; while his 
general, the Duke of Friedland, the celebrated Wallen¬ 
stein, never failed to consult the heavens, always by the 
help of Kepler, who has preserved for us his horo¬ 
scope. ' 

But already, from the time of Tycho Brahd, astm- 
nomy had commenced to place a hesitating foot in the 
domain of comets, from which she was soon to drive 
astrology. Until then men had lived, upon the farth of 
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Aristotle^ in the thought that comets were not celestial 
bodies, but mere sublunary meteors ; and now it was 
discovered, by substituting observation for the word of 
the master, that they journeyed far cibovc the orbits of 
Mercury and Venus, without being in the least incom¬ 
moded by the crystalline spheres of the Imnament in 
which the old astronomy incrusted its planets and stars* 
Fi^om the time of Newton comets were at last embraced, 



Fig. I. 


so far as the movement of the nucleus was concerned, 
in the theory of attraction, and consequently in pla¬ 
netary astronomy, with this single difference, that they 
described around the sun ellipses enormously elongated, 
almost parabolic, instead of ellipses almost circular, 
like tbe planets. Then astronomers observed carefully 
the successive positions of these nuclei, and calculated 
their orbits, but without attending to the figure of the 



comets themselves, although the invention of the tele¬ 
scope must have already revealed a number of curious 
phenomena which escaped the naked eye. During this 
period astronomers restricted themselves to representing 
the comet by a small circle, the centre of which alone 
was of importance, for there was the centre of gravity to 
which the laws of Kepler applied, and the calculation of 
the elements of the orbit. As to the tail, which attracted 



Fig. 3. 


no attention, they figured it very simply by some feathery 
traces attached to the nucleus. In all this there is 
nothing to attract attention now, any more than the 
dragons of the astrologers. It was no longer now a 
superstitious prejudice which took from astronomers the 
desire to closely examine the facts ; it was a preconceived 
idea, an elevated idea, no doubt, but too absolute, accord¬ 
ing to which the only force to be regarded in the celestial 


spaces was attraction. At bottom it was vaguely felt that 
the figures of comets were irreconcilable with this ruling 
hypothesis; and this was sufficient, for the eye was 
brought to bear by preference upon the subject the 
most attainable by the reigning theories. 

Leaving aside the rude drawings of tlic six-tailed 
comet of 1744, by Chdzeaux, and those which Messier 
made by rule and compass, we must come down to the 
two Herscbels before we find trustworthy observations pn 
the form of comets ; the beautiful drawings of the comets 
of 1811 and 1835 science. Astro¬ 

nomers had at last learned, from the example of Gibers 
and Bessel, tbe high importance of these phenomena, 
which reveal to us more than a new world, since they tell 
ns of a new force in the universe. At present the figure 
of comets has become the subject of the most earnest 
research, and the drawings of the beautiful comet of 
Donati(iB58) which I am about to show you will give 
you an id a of the change which, in tliis respect, has 
taken place in the minds of astronomers. I can confidently 
vouch for their fidelity, for, while Bond was executing 
these drawings at the Cambridge (U.S.) Olxscrvalory, by 
means of a telescope of great power, I followed the same 
body at Paris with the first telescope which f'oucault 
constructed on his new system, and it appears to me 
while looking with you on these drawings of Bond, as 
if I still had that wonderful comet before my eyes. 

I shall endeavour first to give an exact idea of the suc¬ 
cessive metamorphoses which comets present during the 
course of their appearance, taking as a type a comet 
which has been perfectly studied-—llnit of Donati, Let 
us remember that these bodies describe around the sun 
ellipses extremely elongated, of which the sun occupies 
the focus 5 that the point nearest the sun is called the 
perihelion, while the most distant point (in a truly para¬ 
bolic orbit this would be in Unite) is called the aphelion. 
Unlike the planets, which describe orbits almost circular, 
and rcimwn always at nearly the same distance from the 
sun, comets, in general, come to us from regions much 
more distant than the most remote planets ; but they 
only become visible, even to the telescope, in the part of 
their orbit which is nearest to the sun. After their pas¬ 
sage at perihelion, their distance from thci .sun liecomes 
greater and greater, and soon they cease to be visible. I 
do not believe that any comet has l)ccn seen beyond the 
orbit of Jupiter. It is assuredly not on account of their 
smallness that they thus escape our notice in regions 
where the most distant planets, Saturn, Uranus, and 
Neptune, shine so clearly with the light which they 
borrow from the sun ; this is because the rare and nebu¬ 
lous matter of comets reflect much less light than the solid 
and compact surface of the planets of which we speak, 
much less even than the smallest cloud of our atmo¬ 
sphere. 

When they are seen far from the sun through a tele¬ 
scope, they appear like rounded nebulosities, but vaguely 
defined, presenting at the centre a condensation suffi¬ 
ciently marked, which is called the niwieus; it is this 
nucleus, more brilliant than any other part, whose posi¬ 
tion astronomers observe. Fig. 3, representing Donates 
comet at the time of its discovery, June 5, 1858, gives a 
sufficient idea of the aspects of all comets when they are 
at a great distance from the sun. 

At a later period, when the comet is approaching its 
perihelion, it sensibly lengthens out in the direction of 
the radius vector, i.e, in the direction of an imaginary line 
which would join the comet and the sun ; but then the 
bright nucleus is no longer found in the centre of the 
figure, but is situated excentrically on the side nearest to 
the sun, as is shown in Fig. 4. 

Later still, the tail is formed, and is developed more and 
more, like an opemed fan, while the nucleus shines with 
a more vivid brightness. The comet becomes visible 
to the naked eye as in Fig. 5. 
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This tail is always away from the sun. At its origin^ 
near the nucleus, it lies in the prolongation of the ra¬ 
dius vector; at a greater distance it is curved backwards, 
as if it met with some resistance which hindered it from 
following completely the path of the nucleus. The bent 
axis of this tail is, however, always situated in the plane 
of the orbit, and this simple fact accounts for the many 
varieties of aspect presented to our eyes by these cometary 
appendages. Comets with straight tails appear such only 
because the eye of the observer is in the plane of the axis 
of the tail, i,e, in the plane of the orbit. When the earth, 
in consequence of its annual motion, is carried from 
this plane, the curvature of the tail becomes manifest; it 
becomes more and more pronounced as the comet, seen 
at first edgeways, so to speak, shows itself more and 
more on the flat, like a scimitai*, to the observer. 

When the comet, describing the descending branch 
of its orbit, reaches perihelion, these phenomena acquire 
their full development. But when it recedes from the sun, 
describing the ascending branch of its immense para¬ 
bolic trajectory, the tail diminishes, disappears, and gives 
place to a mere elongation. Soon it again assumes the 
spherical form; the nucleus, which has gradually lost its 
brightness, is indicated only by a slight condensation of 
light at the centre of a globular mass entirely similar to 
that which was first seen. Finally this rounded nebulosity 
disappears. 

Upon what scale do these phenomena take place, the 
immediate cause of which is evidently located in the sun ? 
What may be the dimensions of these nebulosities, of 
these brilliant nuclei, of these curved tails ? These dimen¬ 
sions are assuredly formidable. The comet of 1843 had 
a tail of 60,000,000 leagues, nearly double our distance 
from the sun. On the sky that tail was drawn like an 
immense dash of a brush of 65 degrees of angular ampli¬ 
tude. The tail of the famous comet of 18 ii was only 
40,000,000 leagues : but, on the other hand, the head alone 
of the comet (250,000 leagues in diameter) was nearly as 
large as the sun. 

As to Donati’s comet, its dimensions were more modest; 
its nucleus was 1,000 leagues in diameter, and the head only 
about 13,000 ; the tail was only about 14,000,000 leagues in 
length. I had the curiosity to estimate approximately the 
volume of this small comet, and I found, supposing that the 
thickness of the tail is equal to its breadth, its volume was a 
thousand times greater than that of the sun. As in reality 
the tails are flattened, it will perhaps be necessary to reduce 
this figure by half. There remains enough to show us 
that our terrestrial globe, so little beside the sun, is only 
a point in comparison with these gigantic bodies. 

But, on the other hand, everything proves to us that 
these bodies contain very little matter in so enormous a 
volume. A character'stic which is special to them, 
and which assuredly belongs neither to the planets 
nor to their satellites, is their almost absolute trans¬ 
parency. The stars are seen through the tail of a 
comet as if the tail did not exist; they can be seen even 
through the head, much more dense and more brilliant 
than the tail. It was for long a question whether the 
nucleus, at least, of a comet would not be opaque and 
solid like a planet; but, after examination by the most 
powerful telescopes, it has always been found to be 
formed of nebulous layers, more and more dense, always 
permeable by rays of light. This very simple and alto¬ 
gether characteristic fact leads us, by itself, to think that 
cometary matter must be of extreme rarity, for a mist of 
some thousands or even of some hundreds of metres in 
thickness suffices to hide the stars, while a thickness of 
from 10,000 to 15,000 leagues of cometary matter scarcely 
lessens their lustre. Desiring to fix our ideas on this 
subject, I calculated the mass of Donati^s comet, and 
found that it equalled at least that of a sea of 100 metres 
in depth, and 16,000 square leagues of superficies. This 
mass is only a fraction, almost imperceptible, of that of 


the earth. It was almost entirely concentrated in. the 
head of the comet and around in the nucleus ; even sup¬ 
posing it uniformly distributed over the whole volume of 
the tail, there will be found, for the mean density of that 
appendage, only a value incomparably more feeble than 
the density of the void approached by our pneumatic 
machines. But it is not to this rare gaseous residue that 
we must compare the matter of comets ; it will resemble 
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rather those impalpable grains of dust which dance in the 
air, and which are disclosed to us by the smallest ray of 
solar light penetrating a darkened chamber. 

Although comets show us matter rarefied to such an 
extent that a celebrated physicist. M. Babinet, could with 
considerable justness call them “ visible nothings {rkm 
visibles), do not, however, imagine that their contact 
with our earth would be without inconvenience, If 
the nucleus of our comet had directly encountered 
the earth, with its mass of 25,600 millions of millions of 
kilogrammes, and its relative speed of seventeen leagues 
per second (seven for the earth and ten in an opposite 
direction, for this retrograde comet), the actual energy of 
the shock would be enormous ; I calculated that its trans¬ 
formation into heat would immediately generate fifty-ore 
million calories per square metre of the hemisphere which 
sustained the shock. Itwouldbcenough toshatter,dissolvq 



Fig. s. 


and volatilise a part of the solid crust of our globe. No 
living being could survive such a catastrophe. Happily 
the probability of sucb an encounter is excessively sinall; 
and, indeed, the most remote geological ages do not bear 
any traces of such an adventure. We cannot, howeV-ef, 
forget that meteors and shooting stars, perhaps even the 
aerolites which bombard us so regularly eveiy year and 
every day of the year, have probably the same origin as 
comets, and result from a mass of Analogous materi^s 
which are decomposed in perietrating our solar world. 

{Ti> b^mmiinued) ' '[ 
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THE FLYING MAN 

'T'HE fatal experiment made by M. de Groof at Cremorne 
Gardens could not possibly have led to success. The 
possibility of directing an apparatus in the air by any 
mechanical contrivance, without actually using the lifting 
power of gas, is out of the question, and we do not wish to 
enter into a discussion on that point. But several interest¬ 
ing problems may be examined d. propos of the inquest 
held by the coroner on the death of the unfortiniate man. 

De Groofs wings, irrespective of their motive power, 
may be regarded as two imperfect parachutes intended 
to diminish his rate pf falling, and, if kept horizontal, 
prevent it increasing above a certain rate. It remains 
to see if iheir surfape was l^rge enough to keep that 
velocity witjiin reasonable limits. ^ The wings of De 
Groof were 30 k. by 4 ft.; hut being irregularly shaped, we 
may suppose the surface of each was 100 sq. ft., or in 
round numbers 200 sq. ft. for the two. The weight of the 
machine not being far from 4 cwt. if we include the man, 
we may say in gross numbers that each square foot had a 
kilogramme to support, which is more than ordinary; 
the parachute paaker taking l kilogramme for each 
square me^e, which is ^Qpl: fmi times smaller. 

But to aspeilain if tfe v^city, although being larger 
than undpr ordihary 6ii:cu»§j:^ces, was really dangerous 
we must go to the formula established by General Didioii 
and quoted by Poucelet— 

~ I‘936 (J 0-036 + 0-0842/®) 

Under the above circumstances, i? the rate of falling is 
always inferior to the value of given by the equation 
10 = 1-936 (0*036 + 0*084 .^•2) 

X being obviously enough the velocity for which = to 
the-weight pressing on the unit of surface. When the 
motion, is such the velocity cannot be increased. If we 
make the calculation it is easy to see that the velocity is 
about 7 metres per second, almost = the fall from 3 metres 
to the ground. It is large, but not too large for a prac¬ 
tised jumper, if he were clever enough to keep his balance, 
which IS not very easy, it must be confessed. 

Experiments on ’paraclnitbs thiat gteat oscillations 
always take place if the exp^rimmtefs have not placed a 
small hole in the centre of their parachute, which increases 
stability at the expense of resistance. The motion of the 
wings-, if they are working together, would very likely 
render the same service to the occupant of the machine, 
as they prevent the abtumulatipa of the air, Unfortu- 
nately, tb keep them woirkipg evenly is a difScuIt matter, 
requiring not only force of nSuscle but great presence and 
firmness of mind. The so-called or rudder was a 

useless encumbrance A mah working hard with his two 
hands, fighting for his life, cannot be expected to attend 
to direction with his legs attached to a rudder. The 
lifting power of the wings must have beeti very small 
indeed, although diminishing in some respects the rate of 
falling , but it is not easy to understand how a calculation 
^ay be p^de cf the amount of mechanical power exerted 
in each blrpke. Tfee question must be left bpen for future 
examinali;,cm«,, ;W. M FpHViELLE 


jW!r£s 

A ciucuLAR has been issued by the Hon. Local Secretaries of 
the Belfast meeting of the British Association, calling attention 
to the numerous objects of interest, tiatural and mechanical, with 
which the town and neighbourhood of Belfast, as well as the 
county of Antrim, abounds. The whole Province of Ulster is 
full of objects of the highest interest to the admirer of naturd 
scenery, to the geologist, the naturalist, and the antiquarian; 
and many of its most interesting localities, such as the Antrim 
Coast, die GianPs Causeway, the Moume Mountains, Lough 
Hteugh, lie Round Towers of Antrim and D rumbo, are within 


an easy distance of Belfast. The local secretaries stale that a 
large number of the hotels will be open to members of tbe Asso¬ 
ciation at the usual charges, and that a Hst of persons willing to 
let rooms has been prepared. We sincerely hope that tins time 
there will be no complaint to make on tbe score of accommo¬ 
dation. Conveyance to Belfast can be obtained from any part of 
the country at very reasonable rates. 

The Right Hon. I.ord O’Hagan will preside over the Section 
for Economic Science at the meeting of the British Association. 

A MEETING of the General. Council of the Yorkshire College 
of Science was held at Leeds on the lytli inst. The Council 
proceeded to the election of the Professor of Geology and 
Mining, and the Professor of Physics and Mathematics. The 
vote oT the Council was unanimously given to Mr. A. 11. Green, 
M. A., late Senior Fellow of Gonville and Cains College, Cam¬ 
bridge, as Professor of Geology; and Mr. A. W. Rucker, 
M.A., Fellow of Brasenose College, Oxford, as Ihofessor 
of Physics and Mathematics. Prof. Green for the last 
five years has held the appointment of Lecturer on Geology 
at the School of Military Engineering at Chatham. Ihof. 
Riicker in Oct. 1871 was appointed Demonstrator in the 
Physical Laboratory of Oxford University under Prof. Clifton. 
The appointment of the Professor Of Chemistry will be made 
on Friday. The Council recorded a cordial vote of thanks to 
Sir A. Fairbairn for his liberal offer of 2,000/., provided that the 
sum of 60,000/. was placed in the hands of the treasurer, and 
resolved to take the necessary steps for raising the required 
amount. 

At King’s College, I^ondon, the Chair of Zoology and Com¬ 
parative Anatomy, vacated by the resignation of Prof. T. Rymer 
Jones, F.R.S., has been filled by the election of Mr, A. II, 
Garrocl, Fellow of St. John’s College, Cambridge, and Prosector 
to the Zoological Society. 'I'he Chair of Materia Medica and 
Therapeutics, vacated by the resignation of Prof. A, P), Garrod, 
M.D*, F.R.S*, has been filled by the election of Dr. E. B, 
Baxter, Medical Tutor to the College. 

, The prospectus has just beenis.sucd of a company to cstablbh 
an aquarium for London, close to Westminster Abbey. 

A BALLOON experiment to lest a steering apparatus is soon to 
be made under the auspices of the authorities at Woolwich. 

Northumberland, in Pennyslvania, on the Sustjuchannah, 
the place where Dr. Priestley was buried, has been selected by 
Americans as the spot at which all chemists are invited to gather 
on August 1 next, the hundredth anniversary of the discovery of 
oxygen by the illustrious philosopher. An address is to be delivered 
over his grave. This proposition of Dr. Bolton has met with a 
cordial response from a large number of chemists. Prof. Henry, 
of the Smithsonian Institution, proposes to be present with 
some of the original apparatus of Ihiestley from the Smithsonian 
collections. August i falling on Saturday, the meeting will be 
called for the day previous. A programme will be soon issued 
by the committee in charge. 

The Governing Body of Christ Church, Oxford, have voted 
the sum of 100/. per annum for five years in aid of the Biological 
Department of the Museum. 

The New Falcons’ Aviary in the northern part of the Zoolo¬ 
gical Society’s Gardens beyond the canal has just been com¬ 
pleted, and is now tenanted by a fine serie.s of the Diurnal Birds of 
Prey, principally exotic. Amongst them are examples of several 
rare species, such as the Red-backed Buzzard erythro^ 

notus)^ the Laughing Eagle {BerpeMhires cacMnnarus), and/tke 
Malayan Crested Eagle {Spizaiius caUgahts), Amongst the less- 
known European spedes are a pair of Bondli’s Eagles, a pair ,of' 
Red-footed Falcons, and an Eleonora Falcon. 
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M. Dourneau Dupre, a French explorer of the Sahara, has 
been killed by marauders on the way from Ghadames to Rhat. 
French colonists are making great progress in opening through 
the desert a road to Senegal by Timbuctoo and Niger; but 
Algerian refugees are their most determined opponents. The 
prospect of introducing water from the Mediterranean into the 
Chott has created a sensation in the colony and is very likely 
to lead to new efforts in desert exploration. 

M. de Lessees^ scheme for making an inland sea in Algeria 
seems to have excited great alarm in some of the Fi*ench jour¬ 
nals. It is feared that the resulting evaporation will have a bad 
effect on the climate of France, one journal going so far as to 
suggest a return of the glacial epoch ! 

We have just received the first two parts of a new monograph 
on the Trochilidce or Humming Birds, by M. E. Mulsant, the 
well-known coleopterist, and the late M. E. 'Verreaux. 

The second series of the superb work ‘‘ On the Butterflies of 
North America,” by Mr. William H. Edwards, has just been 
commenced with the appearance of Part I. and with the pro¬ 
mise of even greater beauty and excellence than the one recently 
closed. The illustrations, as in the preceding series, were 
drawn by Miss Mary Peart, who has made a specialty of 
this branch of art, and coloured at the’ establishment of Mrs. 
Bowen, of Philadelphia. The work^bears the imprint of Hurd 
and Houghton, New York. 

We understand 'that Lieut. Cameron’s journal, giving an 
account of his journey from Unyanyembe to Ujiji, has arrived in 
this country. He passed over anew route, to the south of that 
traversed by Capt. Burton, and north of Stanley’s ; and has 
thrown mudh l%ht on die geography Of the soudiem half of the 
Malaga^M dwdn^e spresC He obtained several latitudes, 
and took a series of hypsometrical observations; but his most 
important work has been the final settling of the questions re¬ 
specting the height of lake Tanganyika ^above the sea ; and the 
latitude and longitude of Ujiji. Lieut. Cameron has recovered, 
at Ujiji, a most important map drawn by Dr. Livingstone, of 
the unknown country between Mikindany and Lake Nyassa, 
without which the record of the great explorer’s discoveries 
would be very incomplete. Lieut. Cameron found the country 
between Unyanyembe and Ujiji in a more dangerous and un¬ 
settled state than ever. Mirambo and an independent body of 
runaway slaves were in complete ’possession of the route ; and, 
though they would not molest an English officer, no Arab 
Caravan or body of negroes could have passed. The insurgents 
attack and drive back all such parties, and the people would 
destroy all their food rather, than give] it'to^ them. Lieut. 
Cameron’s labours, first in his gallant attempts to succour 
Livingstone, then in furnishing aid to the explorer’s servants, 
who brought down his body and effects, and finally in pressing 
onwards, in the face of great dangers and privations, to recover 
the journal and map at Ujiji, are deserving of the admiration of 
his countrymen. He is now on the verge of new discoveries, 
and resolved to achieve them; and we trust there will be a 
liberal response to the appeal for funds. Subscriptions to the 
Cameron Expedition Fund are received by Messrs. Ransom and 
Co., tf PaU Mall Ea^. [ 

In a paper in Petermann’s MiUheUur%en (Heftvii. 1874) by 
Dr. Joseph Chavanne, of Vienna, oh “ The Arctic Continent 
and Polar Sea,” the author-deduces the following conclusions 
from the data furnished by recent expeditions, and which he 
corefuUy discusses :—i. The long [axis of the arctic land^mass 
(which probably consists of an island ardiipelago separated by 
narrow arms of the sea, perhaps only fjords) crosses the mathe¬ 
matical pole ; it thus bends round Greenland, north of Shannon 
Island, not towards the north-west, but runs across to 82“. or 


N. lat. in a northerly direction, proceeding thence towards 
N.N.E. orN.E. 2. The coast of this arctic continent is conse¬ 
quently to be found between 25° and 170° E. long, in a mean 
’N. lat. of 84° and 85®, the west coast between 90° and 170'’ W. 
long, in a latitude from 86° to 80°. 3. Robeson Channel, which 

widens suddenly north of 82° 16' N. lat., still widening, bends 
sharply in 84° N. lat. to [the west; Smith Sound, therefore, is 
freely and continuously connected with Behring Strait. Grin- 
iiell Land is an island which probably extends to 95° W. long., 
south of which the Parry Islands fill up the sea west of Jbnes’s 
Sound. 4. The sea between the coast of the arctic polar land 
and the^north coast of America is [traversed by an arm of the 
warm drift-current of the Kuro Siwo, which pierces Behring 
Strait, and thus at certain times and in certain places is free of 
ice, allowing the warm cuiTent to reach Smith Sound. 5. The 
Gulf Stream gliding between Bear Island and Novaya Zemlya 
to the north-east washes the north coast of the Asiatic continent, 
and is united east of the New Siberia Islands with the west arm 
of the drift current of the Kuro Siwo. On the other hand, the 
arm of the Gulf Stream, which proceeds from the west coast of 
Spitzbergen to [the North, dips, north of the Seven Islands, 
under the polar current, comes again to the surface in a 
higher latitude, and washes the coast of the arctic polar 
land, the climate of which, therefore, is under the influence 
of a temporarily open polar sea; hence both the forma¬ 
tion of perpetual ice, as well as excessive extreme of cold, 
is manifestly impossible. 6. The mean elevation of the polar 
land above the sea diminishes towards the pole. 7. The sea 
between Spitzbergen and Novaya Zemlya to Behring Strait is 
even in Vinter sometimes free of ice, and may be navigated in 
summer’and autumn. 8. The most likely routes to the pole 
are :-^first, the sea between Spitzbergen and Novaya Zemlya ; 
and second, the sea [north of Behring S trait along the coast of 
the unknown polar land. , ' , . . 

A NEW geological survey of the State of Pennsylvania has 
been ordered, and the bill providing for it has x^assed the Legis¬ 
lature and has received the signature of the Governor. Money 
for three years has been voted. Prof. J. P. Lesley, of the Uni¬ 
versity of Pennsylvania, has been appointed Geologist-in-Chlef. 

The programme of arrangements for the thirty-first annual 
meeting of the British Archoeological Association is just out. 
The meeting will be held at Bristol in the week between Aug, 4 
and II, under the presidency of Mr. IC D. Hodgson, M.P. 
Excursions will be made to various places of interest in the sur¬ 
rounding district. Among the papers to be read at the evening 
meet'uigs are the following :—On unpublished historical docu¬ 
ments at Bristol, by W. de Gray Birch, Hon. Palaeographer; 
and On the records of Merchant Adventurers, by Mr. J..de 
Haviland. 

We learn from the Report of the Kadclifife Observer that the 
number of transits observed from July i, 1873, to July I, 1874, 
is 3,093 ; and the number of zenith-distances, 4,101. The num¬ 
ber of stars observed in the same interval is 1,585. Coggia’s 
comet has been observed four times on the meridian and four 
times with the heliometer. With, the heliometer, in addition to 
a small selected list of double stars which have been observed as 
usual, a series of ten measures of the equatorial and polar dia¬ 
meters of Jupiter has been made, and the diameter of tJranushaS 
been measured several times. These Observations havo been 
made chiefly by Mr. Bellamy. The volume Containing the 
suits of observations for 1871 is complete and ready for distribu¬ 
tion. This volume contains a catalogue of 1,331 stars t —97 
observations of the stin, 51 observations of the moon, '25' of 
Mercury, 18 of Venus, and 14 of Mars; a catalogue of 21 double 
stars, of which several have been observed repeatedly; i r measures 
of the equatorial and polar diameters of Mars, witkihe deduced 
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apparent ellipticity, and diameter at mean distance ; 8 occulla- 
tions of stars by the moon, with the equations deduced from the 
occultations ; and, finally, a considerable list of shooting-stars 
observed chiefly by Mr. Lucas. Considerable advance has also 
been made in the reductions for 1872-73, 

We would draw special attention to the Catalogue of the 
Anthropological Collection lent by Col. Lane Fox for exhibition 
in the Bethnal Green Museum. Only Parts I. and II. have been 
yet published, and these are almost entirely occupied with 
Weapons, which are divided into various classes, the lists under 
the various classes, or rather the contents of the various screens 
on which the specimens are arranged in the museum, forming 
the subjects of dissertations by Col. Lane Fox, who endeavours 
to trace out the probable origin and development of the various 
kinds of weapons. The principles which have guided Col. Lane 
Fox in making and arranging his valuable collection, he pointed 
out in his paper read at Bethnal Green on July i, an abstract of 
which will be found in our last number, p. 217. He has aban¬ 
doned the mere geographical arrangement, and adopted a prin¬ 
ciple as scientific, and we hope as productive, as that which 
obtains in natural history. A student of anthropology going 
carefully over Col. Lane Fox’s collection at Bethnal Green, with 
this catalogue in his hands, would find himself both interested 
and instructed to a degree thk it wmuld be difficult to attain 
anywhere else. 

We rejoice to see from the tone of the replies to questions in 
the House of Commons on Monday by Mr. Disraeli and Lord 
Henry Lennox, that Government is conscious of how poorly 
housed some of our scientific collections are, and seems really 
disposed to take steps to remedy the evil. Mr. Disraeli said, in 
reply to a question concerning the Patent Museum, that it is not 
the only public institution which is suffering from want of 
space atid of stlilable accommodation. ‘‘That is now a 
crying grievance with respect to all our public buildings, collec¬ 
tions, and offices. In regard to the Patent Museum, however, 
I am aware from a communication which I have received from 
my noble''friend 'Che' First' Commissioner of Works, that the 
matter is at present engaging attention.*’ Lord Henry Lennox 
confirmed this by subsequently stating that he intended to pro¬ 
pose to Pier Majesty’s Government a scheme which, if it were 
agreed to, would enable him to offer the Patent Museum suit¬ 
able accommodation in the southern block of the International 
Exhibition buildings. 

Mr. John Murray has in the press a memoir of Sir Rode¬ 
rick I, kliirchison, based upon his journals and letters, with 
notices of his scientific contemporaries, and a sketch of the rise 
and progress, for half a century, of Palaeozoic geology in Britain, 
by Prof. Archibald Geikie, LL.D., F.R.S., &c. It will be 
illustrated with portraits, and will he published in two octavo 
volumes. 

Mr. Karl Truener, of Strasburg, has recently published 
one part of a geological map of the neighbourhood of Heidel¬ 
berg, the work of Drs. Benecke and Cohen. We especially 
draw attention to the fact that contour lines are given faintly 
marked in red. The other part, and the letter-press description, 
will not be ready till next year. 

M. Cailletet, in studying the compressibility of gases, has 
been led to investigate the resistance which glass tubes oppose to 
pressure. In one experiment a tube 217 in. long, and 07 in. 
diam., was crushed by an outside pressure of 77 atmospheres, 
wbde half that pressure sufficed to break it when exerted on the 
interior. 

The Geologists’ Association has organised a lengthened ex» 
cursion to the Cotteswold Hills^ May Hill, and the Severn 


Valley, extending from Monday last, July 20, to Saturday, July 
25. The head-quarters is at Cheltenham. Judging from the 
programme this excursion promises to be one of great interest • 
the directors are Dr. Thomas Wright, F.G.S., Mr. J. Lo‘mn 
Loblcy, If G.S., Mr. W. C. Lacy, F.G.S., and the Rev. W.^S. 
Symonds, F.G.S. 

The first volume of the United States Commission of Fish 
(8 VO, 899 pp., 38 plates and 3 maps) has been recently issued 
from Washington. In addition to reports of proceedings there 
are given arguments for and against protective laws, the natural 
history of some of the most important food-fishes j catalogue of 
marine algm of southern New England; and papers on physical 
characters, invertebrate animals, &c., of different districts. 

Following the report of the Inspectors of Salmon Fisheries 
in England and Wales, that from the Inspectors in Ireland has 
just been issued, containing statistics concerning not only the 
salmon fisheries, but the deep-sea and coast fisheries as well. It 
is difficult, from the form of the report, to give any general idea of 
the condition of the salmon fisheries, but they appear to be 
slightly increasing in productiveness. The same complaints are 
made in Ireland as in England of the dangers from pollutions, 
and from the want of passes over the weirs. But the inspectors 
do not appear to have done anything to remedy either of these 
evils. The oyster fisheries are in a decaying stale, and the beds 
licensed to private persons are almost unproductive ; naturally 
better situated than England for the production of oysters, it 
seems a great pity that Ireland should not yield a large number 
of these molluscs, if proper care were only taken, and a little 
energy and capital expended in improving the beds. The her¬ 
ring fishery for the year was less than in 1872, while the 
mackerel fishery was nearly double ; pilchards, however, are al¬ 
most unutilised, though the mass of wealth in the waters is suffi¬ 
cient to make an industry that would rival that of the Cornish 
fisheries. If the inspectors could put a little energy into the 
matter and the people be made to see their opportrmitics, the 
fisheries of Ireland might be the richest in the world. 

There appears a prospect of good coal being shortly made 
available for consumption in Japan. The largest of the coal¬ 
fields of Japan, that of Takosima, law come into possession of 
the Japanese Government, and it is hoped that an increased out¬ 
lay of capital will produce satisfactory results. 

The JVm Quarterly May'at^.ifie iox contains, among other 
articles, an e.ssay On birds and beasts in captivity, by Archi¬ 
bald Forbes, and an interesting paper by Mr. Evers bed, On 
habit in plants and power of acclimatisation, in which, ^yrops 
of the present state of the questioir of sewage farming, he 
remarks:—^‘It is a serious drawback to the profits of sewage 
cultivation that only certain plants are disposed to consume so 
much liquid as is offered to them under that system of manage¬ 
ment Cereals are not drinkers to any large extent, and will 
not suddenly change their habits. They have enough to do to 
swallow the ordinary amount of wet which prevails in our 
climate, being naturally partial to rather drier countries like 
South Russia, Toland, and Spain.” 

The additions to the Zoological Society’s Gardens cluriag the 
past week include three Gixxdi:tsl{Camelojl)anMis 
Upper Nubia, purchased; two Passerine Owls 
passerimwi), European, presented by Mr. C. W. Tait; a Reeves' 
Muntjac {Cej'vulns reevesi), born in the Gardens ; a Slow Loris 
{JVycitcebus tardi^radus)^ from the Malay region, deposited; a 
Coati {Nasua nasica), brown variety, and a Spotted Cavy 
{Coelogenyspa^a) from South America, purchased ; two Bronze¬ 
winged Pigeons [Phaps chalcoptera) andean Olive Weaver Bh*! 
{Hypkantomis capensis), hatched in the Gardens. 
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VIBRATIONS OF AIR PRODUCED BY HEAT 

URING the past session an interesting experiment was made 
by some students of the College of Physical Science, New¬ 
castle-on-Tyne, engaged in their practical course of chemistry in 
the laboratory, sufficiently striking and remarkable to secure it, 
I have little doubt, a short notice among the records of a scien¬ 
tific journal. While testing the infiammable properties of the 
explosive mixture of air and coal-gas proceeding from the mouth 
of an unlighted Bunsen-burner, and observing its flame kindle 
and flashing back along a glass tube, it occurred to one of the 
students and to the chemical demonstrator, Mr. Plaigh, to check 
the flame in its descent by inserting a piece of wire-gauze in the 
tube. On reaching the wire-gauze the flame rested there, as 
they expected \ not silently, however, but bursting to their sur¬ 
prise with remarkable clearness and loudness into the peculiar 
singing strain of the chemical harmonicon. Mr. Plaigh made 
several experiments on the flame with tubes of different sizes, 
which, if more immediate engagements had not prevented me 
from pursuing them, it had been my intention to have varied, 
and to have examined them more completely. In the form in 
which it first presented itself, a convenient and easily intelligible 
arrangement of which is here sketched, it appears, however, to 
offer all the attractions and the remarkable strength and variety 
of 1 singing properties with which it seems to be abundantly 
endowed. A cylindrical lamp-glass mounted with a cork and 
wire-triangle on a Bunsen-buimer serves to shield the mouth of 
the tube from draughts of air, and to preserve a steady flow of 
the entering gas. The tube is first lowered over this and lighted 
at the top j by raising it gradually sufficient air soon enters with 
the gas below to make the flame waver on the top of the tube, 
and finally descend to the wire-gauze, where it then burns most 
vociferously, especially if the wire-gauze is placed at the best 
position in the tube to produce some of its harmonic notes. The 
highest notes are sounded when it is above the middle, or even 
near the top of the tube, and the lowest when it is not far from 
the bottom of the tube; the stronger draught arising from the 
long column of heated air, which soon greatly assists the sound, 
appearing in the latter case to favour the production of notes of 
the deeper pitch. A glass tube about 2 ft. long and nearly i in. 
In diameter inside furnished a very powerful note, the wire-gauze 
being placed a short distance below the middle of the tube. By 
bending down the edges of a square or circular piece of wire- 
gauze over the flat end of a round ruler so as to fit the tube cor¬ 
rectly, all passage of the flame between it and the tube is 
prevented, but when, as quickly happens with the increasing 
hect and updraught of the tube, the agitation of the flame grows 
more and more intense, it at length red-heats the wire-gauze, 
and passing through it lights the Bunsen-Iamp below. A very 
instructive illustration is thus afforded of certain conditions in 
which the security of Davy-lamps in a fiery atmosphere can no 
longer be assured, where a sufficiently quick draught, or in this 
case the pressure of continued vibrations, carries the flame 
against the meshes of the wire-gauze until they are ignited. In 
one case danger arises of the wind carrying the flame of one side 
of the interior of the lamp over to the other side, which it red- 
beats ; in the present case the vibrations carry the flame back upon 
itself. If in the former case a red-heated Davy-lamp is not 
turned round quickly to face the draught, explosion does not 
always follow; but in this case the current of explosive gas is 
immediately presented to the heated gauze, and not having 
undergone any previous combustion it is of course quickly 
kindled. On the other hand, another source of insecurity of 
safety lamps when exposed to sudden vibrations, or to the shock 
produced by a fall, is well shown, when it sometimes appears to 
happen, if the flame flutters very strongly, that it strikes through 
the wire-gauze without red-heating it, and lights the lamp below. 
This may, however, have occurred from imperfect fitting of the 
wire-gauze to the sides of the tube, and it would be interesting 
to repeat it if possible with precautions for making the surround¬ 
ing junction quite secure. A lighted Davy-lamp suspended by 
a wire in a tin tube 3 ft. or 4 ft, long and wide enough to admit 
it easily, through which a stream of coal-gas mixed with air was 
passing made the tube hum very loudly, but no explosion fol¬ 
lowed, perhaps because it was not found possible to produce in 
the lamp a sufficiently violent agitation of the flame. A 
remarkable example of the ease with which tlie wire-gauze flame 
excites the notes of even very short, wide-mouthed tubes can 
easily be shown by inserting a well-fitting piece of wire-gauze 
I or 2 in. from the lower end of a straight lamp-glass, as shown 
in the sketch, and supporting this a few inches above an un¬ 


lighted Bunsen jet. When the gas is lighted on the top of the 
wire-gauze and the heat of the glass chimney becomes sufficient 
to increase the draught, which may also be adjusted by varying 
the gas supply to the glass, its shrill treble note is sounded at 
once with overpowering loudness. The sensitiveness of the 
wire-gauze flame to acoustical impressions wns, I believe, de¬ 
monstrated very recently by Prof. Barrett, by many new and 
striking experiments 01 the depression of its luminous cap or top 
in obedience to the voice and to other sounds ; and I have been 
assured both by Prof. Tait and by Prof. Marreco that the use of 
the smokeless wire-gauze burners, common in laboratories before 
the introduction of Bunsen’s lamps, for exciting the hoarse music 
of singing flames in tubes of large calibre has long been familiar 
to them as a thoroughly effective means of reproducing the che¬ 
mical harmonicon with common coal-gas. The easily inflammable 
nature of well aerated coal-gas combined with the conducting 
and quenching power of wire-gauze on flames which it supports, 
supplies an obvious explanation of the responsive vibrations of 
the flame to any description of rhythmical suiTOunding agitations 
and impulses. I was not, however, prepared for an equally 
remarkable and peculiar property of heated wire-gauze to the 
above, which, like the last experiment, was also shown to me 
by Mr. Haigh in some of his trials of the sounding tubes. When 
the flame had been sounding strongly and the gas was turned off 



to extinguish it, instead of ceasing immediately the musical note 
continued for a considerable time, sometimes even gaining a 
little in strength before it died away, the tube then appear¬ 
ing to have the power of intoning spontaneously without the 
presence of any visible exciting cause. That the source of 
these prolonged vibrations is the heat communicated to the wire- 
gauze, which enables it to expand the air by impulses in the 
tube as the ascending current gradually passes through its 
meshes was confirmed by a variety of experiments, all pointing 
to this origin of the sound as its real explanation. It happened 
on one occasion, when the flame passed through the gauze, 
lighting the Bunsen-lamp below, and leaving the gauze red-hot, 
that on putting out the lamp the after-note sounded so long and 
loudly as quite to equal, if it did not even surpass what had just 
been emitted by the flame. To repi'oduce the .same note it is in 
fact only necessary to red-heat a wire-gauze diaphragm inserted 
a few inches above the lower end of a pretty wide glass lube 
over a Bunsen-flame, arid to remove it from the lamp, when the 
gravest note of the tube will immediately be sounded With all 
the strength and purity that can be desired. .Somewhat coarser 
wire gauze than that used for the singing-flame succeeds the best, 
besides being more easily red-heated by the Bunsen-flame, 
it furnishes a larger store of heat to the ascending air-current, 
which, in passing through its meshes/ prodticeS the singing 
sound. If the tube is raised quickly, the draught through it 
being thus checked it stops, ancf«^ soon as it is brought to rest 
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it begins to sing ngain ; by lowering it quickly the note is much 
strengthened, as it is also by turning on an unlit gas-jet under 
it, and especially by swinging the tube round horizontally, the 
lower end foremost through the air, which increases the draught 
and the strength of the note most considerably. The note is 
silenced when the tube is held at rest inverted, or horizontally, 
but it begins again as soon as the tube is restored to its erect 
position. A closely twisted coil of thin platinum wire was 
compressed in the tube in the place of the wire^ gauze, and was 
made red-hot over the Bunsen-llame, which was then extin¬ 
guished, and tlie gas again turned on immediately, causing the 
platinum wire to continue to glow by catalytic action. As long 
as its red-heat continued, the musical sound of the tube also con¬ 
tinued to be produced. A glass tube aft, long by in 

diameter, stopped near one end with platinum wire-gauze, to 
the centre of which a small piece of spongy platinum is fastened, 
performs in this way over an unlightecl gas-jet, when started 
l)y preparatorily heating the platinum gauze, for any length of 
time. Although unable to do so over ordinary coal-gas, yet it 
is very probable that over hydrogen (as a heat below redness is 
sufficient to maintain the sound) a tube thus fitted with pieces of 
platinum sponge laid upon wire-gauze would start and continue 
to sound by itself. 

When a glass bulb is blown at the end of a glass tube it fre¬ 
quently happens that in cooling it emits a very clear and distinct 
humming sound. The note has appeared to me considerably 
graver than what would be expected from air vibrations in the 
small bulbs in which it occarionally occurs ; thus in blowing the 
small candle-boiqb, shown of its proper size on the left hand 
in the figure, a very loud note, of apparently about middle-C 
pitch, or even lower, accompanied its cooling. In drying the 
glass bulb of a broken Wollaston’s cryophorus, shown with its 
bent tube on the right in the sketch, by warming it very gently 
over a gas-flame to expel some adhering moisture, 1 was startled 
on removing it from the flame to hear the same humming note, 
although the bulb was scarcely hotter than could be touched 
with the hand, resembling in pitch (although its softness may 
have had a misleading effect upon the estimate) one of the lowest 
bass notes of an organ. Being familiar with the depth of tone 
obtainable with Helmholtz’s spherical resonators, I am led to 
suppose that the combination of a bulb with a tube may have a 
much lower fundamental note than either of those cavities would 
have alone. But the acting source of the note requires also to 
be considered, and if, as appears evident, low beats and resultant 
tones cannot be reinforced without strengthening their primaries, 
the deep pitch of bulb-emitted notes may possibly arise from the 
nature of the air impulses by which they are produced. These 
appear to be of the same kind as the air-oscillations in the hot- 
gauze harmonicon. As the energy of the sound-waves cannot 
be produced without a corresponding motive cause, in the latter 
it is the ascending current of the rarefied, and in the former the 
m-draught of the contracting air, both produced by the dissipa¬ 
tion or appropriation of a certain store of heat. The cold air 
entering the hot bulb or ascending through the heated wire 
meshes, expands in doing so, recoils upon itself, and throws the 
air column of which it forms a part into vibrations, which con¬ 
tinue as long as the flow of air and heat together continue to 
support the motion. The rapid Succession of explosions of the 
gas-flame harmonicon are, in fact, reproduced; the expansive 
force of the small puffs or explosions that produce the sound 
being merely derived from a limited stock of sensible heat, in¬ 
stead of from a constant supply of heat of combustion. Con¬ 
sidering the volume and duration of the sound long after the 
wire-gauze has ceased to be visibly red-hot, the energy of the 
effect produced by the heated gauze seems to be out of all pro- 
poition to its magnitude; but the effects of the mechanical 
transformation of heat are, as is well known, always sufficiently 
startling, and sometimes even prodigious when the conditions 
under which it takes place are at all favourable to the process of 
the transformation. 

I was not aware, when writing this description, that musical 
sounds produced by heating glass bulbs had been examined so 
long ago as the beginning of this century, as described in Prof. 
Tyndall^s work on Sound, by the late G. He la Rive, who ob¬ 
tained them by boiling water in thermometer bulbs. The vapour 
in its passage alongthe tube is condensed, and by the collapse 
that accompanies its contraction throws the air column in the 
tube into vibration; this action is thus exactly the opposite of 
what occurs when fresh-blown strongly heated glass bulbs are 
allowed to cool, the expansion, instead of the contraction, then 


giving the necessary impulse. I am also disposed, since reading 
Prof. Tyndall’s description and explanation, to ascribe the low 
note of the warmed cryophorous bulbs to the escape of aqueous 
vapour from it in the manner of I)e la Rive’s experiment, rather 
than to the influx of cold air into the bulb to which I attributed 
it at first. 

It is well known that at a nodal point of a vibrating air- 
column there is no oscillation, but alternate expansion and con¬ 
traction of the air, while in the middle point of a vibrating seg¬ 
ment the opposite is the case. Neither of these places is ac¬ 
cordingly a suitable one for the combined air-pressures and os¬ 
cillations to take place, which in a sounding flame or at a heated 
diaphragm can never occur separately or independently of 
each other, the strength of each little puff or explosion depend¬ 
ing at once upon the direction and amount of the contributing 
oscillation; the position of the heating cause must accordingly 
be between the ventral and the nodal points. It is the same 
with the air-currents that excite the vibrations of a flute, railvvay 
whistle, common bird-call, or organ-pipe ; the oscillations and 
throws of pressure of the air at the embouchures are not only 
simultaneous, but they must also be so related to each other that 
an inward oscillation accompanies increase of pressure, since a 
part of the blast is then thrown into the air-column and com¬ 
presses it. From an easy law connecting together the changes 
of pressure with the motioix of the air at any point of a sta¬ 
tionary air-wave, it appears that in these instruments, exactly 
as in the hot-bulb, or in the hol-gauze and gas-flame harmonicon, 
the ventral point (as far as a true one exists) is not at the 
embouchui'es of the wind-instruments, nor at the heating and 
cooling points of the several kinds of heat-sirens orliarmonicons, 
but outside of them in such a position as to place the exciting 
air-puffs between the nodal and the ventral point. Trof. Tyndall 
has truly pointed out in his sound lectures that whenever 
stationary undulations are kept up against friction, as when a 
stretched string is kept in uniform vibration by the hand, the nodal 
points are not absolutely stationary points, but present a little 
oscillation. It is equally true that the string docs not remain 
accurately parallel to itself where it ought to show true ventral 
points, and accordingly resists a hand applied there to keep up its 
oscillations with a certain force; hut this resistance is weak, 
and it acts through a wide excursion, while near the nodal 
points the necessary efforts of the hand arc greater and exerted 
through very small displacements. In inlemiediate positions the 
nearer the string is held to a nodal point, and the smaller its 
excursions, the stronger must be the jerks given to it by the hand 
to keep up its oscillations.^ In air-instruments (including the 
harmonicon and flute) the jerks of the hand correspond to the 
explosive force of the small admitted puffs of air, depending in 
heat-harmonicons on the intensity of the heat or combustion, 
and also on the quantity of the matter burned or heated in the 
successive puffs ; and in wind-instruments no doubt principally 
on the pressure and perhaps to some extent also on the quantity 
of the admitted blasts. According to the position of the em¬ 
bouchure (including a flame-jet or a heated gauze under the ex* 
pression) in the vibrating segment of a wave of resonance, its 
beneficial action in maintaining the air-wave will be evoked or 
suspended in obedience to the particular conditions that exist in 
the air-wave at that point; the only absolute requirement for its 
activity being that entanglement of a fresh supply of blast must 
coincide with a moment of rising pressure at tliat point of the 
air-wave. This is easily accomplished in wind-instruments, the 
large excursions of the air at the embouchures ensuring a plenti* 
ful introduction of the entering wind-puffs at the proper time ; 
the action in this case is quite free from complication, as without 
considering the small gains of pressure periodically given by the 
blast as it flows inwards, and a small suction that it exercises (to 
which I believe that Mr. Hermann Smith is the first to draw 
attention in his excellent communication on this subject iu 
Nature, vol. x. p. 161), as it retreats, nothing prevents the to- 
and-fro displacements at the mouth of an organ-pipe from so 
deflecting the current of the air-blast inwards and outwards as 
constantly to apply its useful energy to the best effect. Inward 
motion of air towards a node is accompanied by rising and 
outward motion by falling pressure, and as the losses of both ot 
these^ kinds of energy are properly renewed by the blast in 
entering or retreating, the resonance of the wind-instrument is 
kept up. The friction and loss of energy in high harmonics is 
probably much greater than in graver notes, and, the air-excur¬ 
sions being also smaller, it is perhaps on this account that a 
stronger blast or a nicer direction of it by the mouth-piece 
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is found necessary to produce and to maintain them. In heat- 
harmonicons the action is less simple, the alternations of 
pressure as well as the oscillations of the air determining the ad¬ 
mission of the entering puffs. To judge from the position in 
which a singing-flame sounds best in a chemical harmonicon, a 
certain “ lead ” like that used in admitting steam to the cylinder 
of a steam-engine is necessary for the flames to exert their ex¬ 
pansive force, the gas perhaps not instantly igniting on its 
emergence from the jet; and this “lead” ‘the mere oscillations 
of the surrounding air are unable to supply; but in the 
position which the jet occupies in the tube, the air-pressures, 
which return at periods answering to a half stroke of the flame 
before the oscillations, precipitate its development and enable it 
to exert its pressures at the proper times. The proportion of 
lead given to the flame increases as it approaches the middle of 
the tube, where only the variations of pressure act upon it, while 
at the lower end of the tube it is commanded entirely, like the 
air-blast of an organ-pipe, by the oscillations of the air. It is 
perhaps thus that a wire-gauze flame burning at the foot of a 
lamp-glass sounds so vociferously, because stationary alternations 
of pressure in the lower part of the tube cannot affect the 
transmission of gas through the gauze, while the extensive 
oscillations there produced have perfectly free action in extin¬ 
guishing and replenishing the flame. By using a piece 
of thin glass connecting-tube about 4 ft. long, held ver¬ 
tically over an unlighted Bunsen jet, on lighting the gas 
escaping at the top, and carefully raising the tube so as to allow 
the flame to descend very slowly, it may be made to pause in its 
descent at the successive ventral points corresponding to the har¬ 
monic divisions of the tube, sounding the note of the section of 
the tube above it as it comes to each point of rest. On lowering 
the tube it ascends, stopping and singing at some higher point of 
rest, depending apparently upon the less instantaneous inflamma¬ 
bility of the gas. With some difficulty, and by shielding the 
lower end of the tube as much as possible from draughts, the 
flame was sometimes made to drop quickly within a few inches 
of the bottom of the tube, stopping always at the same place and 
sounding there for a moment the lowest note of the tube, when 
by the strength of its vibrations it was either rapidly extinguished, 
or else lighted the Bunsen lamp below. The notes sounded by 
these means were, however, not nearly so loud and effective as 
those obtained when the gas-flame was held at its stationary 
points by making it come to rest upon wire-gauze. 

I am indebted for almost all of the foregoing experiments to 
Mr. Haigh, who was very skilful in suggesting and devising 
modifications of them, leading to the immediate conclusions re¬ 
garding the mode of their production to which they appear most 
distinctly to conduct. Other occupations have hitherto prevented 
me from attempting to extend and to examine them as thoroughly 
as they seem to deserve; but the field of research presented by 
the study of harmonic flames does not yet appear to be nearly 
exhausted, and the repetition of the above experiments by 
others will perhaps throw more light upon the doubtful questions 
with which they are still to some extent surrounded, enabling, 
it may he, the many significant and easily-recognised features 
of singing flames to be produced with even more than their 
present ease and certainty. A. S. Herschel 


SCIENTIFIC SERIALS 

The Geological Magazine^ July.—In this number Mr. J. CroU 
commences an article On the physical cause of the submergence 
and emergence of land during the glacial epoch, which is to be 
continued. As far as it goes it is concerned with the conceptions 
we have of the thideness of continental ice. An attempt is made 
to estimate the thickness of the great antarctic ice-cap, about 
which “observation and experience to a great extent may be 
said to be a perfect blank.” The condition of the interior of the 
antarctic continent is inferred from the little that we know of 
Greenland. The diameter of the ice-cap being taken at 2,800, 
the thickness at the centre is given at the lowest at 6 miles, 
reckoning a quarter of a degree only as the slope of the upper 
surface. Mr. Hopkins has recorded that he found one degree the 
least slope on which ice will move. An ice-cap of only 6 miles 
in thickness is to many an unfamiliar idea, and “ few things,” 
Mr. Croll writes, “have tended more to mislead geologists in 
the interpretation of glacial phenomena than inadequate concep¬ 
tions regarding the magnitude ol continental ice.”-~The other 
original articles are On the dawn and development of life on the 


earth, by H. Woodward, F.R.S.—Notes on carboniferous mono- 
myaria, by R. Etheridge, jun.—The geology of the Nottingham 
district, by Rev. A. Irving.—There are two letters on the glacia¬ 
tion of the south-west of England, by Dr. Mackintosh and H. B. 
Woodward.—Mr. Mallet writes that he does not see how he can 
be charged with “misapprehending ” Mr. Scrope in the discus¬ 
sion on the nature of volcanic heat, and asks that as he has 
reduced his own views to clear definition (Phil. Trans., vol. i, 
1873) Mr. Scrope will do the same. 

Bulletin de V Academie Roy ale des Sciences, &^c., de Belgique, 
No. 5.—M. Van Beneden contributes the first part (65 pp. in 
length) of a paper entitled “On the original distinction between 
the testicle and the ovary; the sexual character of the two pri- 
morial layers of the embryo ; the morphological hermaphrodism 
of an entire ‘individuar ; an essay on the theory of fecundation.” 
The “ essay ” opens with an introduction in which reference is 
made to Huxley’s first pointing out that the organism of Zoo¬ 
phytes, Medusidse, Polyps, Siphonophora and Hydroidem con¬ 
sists essentially of two layers, endoderm and ectoderm, and also 
to other writers who have studied the relationships of ehdodeim 
and ectoderm in various aspects. The second part contains the 
history and bibliography of the subject, and the third (50 pp. 
long) describes the author’s researches on Hydractinia echinata, 
made during a lengthened visit to Ostend. Pie first describes 
the characters which the male and female reproductive zooids 
have in common, and carefully details his methods of prepara¬ 
tion. The microscopic description of the female and then of the 
male zooids or gonosomes is given in much detail, illustrated by 
plates. He arrives at the following conclusions :—The ovaries 
are developed entirely from the epithelial layer of the endoderm. 
Up to the time of maturity they remain entirely surrounded by 
the elements of the endoderm. The testicle and spermatozoa 
are developed from the ectoderm. The female sporosacs contain 
rudimentary testicular organs, and male sporosacs a rudimentary 
ovary. From a sexual point of view the ectoderm and endoderm 
have an opposite signification. If it is true that special organs 
have resulted from specialisation of function following division 
of labour, then we must believe that originally the whole ecto¬ 
derm performed the male sexual function and the endoderm the 
female. The ectoderm is the animal and male layer, the endo¬ 
derm the vegetation and female. Fecundation consists in the 
union of an egg, the product of the endoderm, with the product 
ot the ectoderm, which brings chemical compounds of “ opposite 
polarity ” into union. The new individual is formed at the in¬ 
stant the elements of “ opposite polarity” unite just as a mole¬ 
cule of water is formed by the union of atoms of hydrogen and 
an. atom of oxygen.—M. Henry contributes papers on chloral 
and chlor-ethylic ethers, &c.—M. F. Plateau has sent in a com¬ 
munication on the digestion of insects, which is to be published 
in the memoirs. 

Bulletin de la Sociiti lAnt/iroJiologie de Paris, t. vii.—In the 
seventh volume of this journal M. Hamy gives us the results of his 
examination of M. Janneau’s officially conducted investigations 
into the anthropology of Cambodia. Pie begins by endeavour¬ 
ing to define the meaning attached to the three words, “Moi,” 
“Kha,” and “Penang,” which have hitherto been used in 
Aimamite, Laolian, and Kmer almost indiscriminately to indi¬ 
cate the wild tribes of the hills. By the first of these we must 
understand the negro tribes occupying the oriental chain of the 
Cambodian range; in the second a people not unlike the yellow 
races of Laos; and in the third the tribes in whom the flat-faced 
non-Caucasian type is strongly marked. The Cambodians 
themselves distinguish between races, known as Kuoi, who, 
they say, are the primitive people of the land but not savages, 
and the Rode, the former being employed in the extraction of 
the ores of Kompong Svai, and the latter in the breeding and 
care of horses, while both are exempt from the yoke of slavery 
which presses heavily upon nearly all the other tribes. In the Cam¬ 
bodian language M. Janneau thinks he can trace evidence of 
identity with many of the primitive forms of the roots of the 
mother-tongue of the Indo-European languages. The Aryan nam e 
“ Rama ” appears among the ancient regal titles of Cambodia, 
and while the Sanscrit “Ramayana ” includes the Cambodians 
amongst the offspring of the immaculate cow, Cabal^ the 
people themselves have from the most remote antiquity 
made the cow the object of special adoration—^The^ qu^- 
tion of the depopulation of certain districts, more e^pociaZiy in 
the Polynesian and other Australasian insular groups, has lately 
attracted especial attention ^01^ Ifie members of the Authro- 
polc^cal Society of & Islands, Which in 
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1838 had 2,000 inhabitants, had in 1872 only 650. M. Leborgne 
shows, however, that although alcoholism does xrot exist in these 
islands, where fevers and smallpox are unknown, rheumatic, 
neuralgic and nephritic affections are not uncommon, whilst 
phthisis and scrofulous degeneration are attended by a frightful 
mortality, which seems to point to the injurious results of con¬ 
sanguineous unions. M. Broca is disposed to attribute the 
gradual diminution of the Polynesian and other analogous 
peoples to the moral action of certain depressing influences to 
which savages are exposed when they find themselves brought 
suddenly in contact with civilised men. The very contact of 
civilisation seems to exert in and for itself a destructive action on 
their physical nature. M. de Quatrefages considers, in a separate 
paper, the same question in reference to the general diffusion 
amongst the Polynesian races of tuberculosis, which was not 
observed by the early discoverers, but has now attained such 
dimensions that its presence could scarcely escape the notice of 
the least observant travellers. In the univei’sality of its destruc¬ 
tive action on all the Australasian islands, M. de Quatrefages 
sees another and most incontrovertible evidence of the unity of 
the entire race, 

Zeitschrift der Oesterreichischen Gesdlschaft filr Meteorologies 
June 15.—In this number is commenced a review by Herr Kritsch 
of M. Poey’s “New Classification of Clouds,” published in the 
AnnaUs Hydrographiques. After insisting on the importance to 
sailors, farmers, gardeners, and others, of a knowledge of clouds 
with a view to prediction, M. Poey has remarked how few ob¬ 
servers have recorded the kind of cloud, the shape, rate of move¬ 
ment, course, and change of direction or shift, which differs with 
the height at which it floats. The ideas of men who have busied 
themselves with clouds, from Aristotle to Maury, are commented 
upon and criticised. Lamarck was the first to divide clouds 
into classes, and Howard's system, which followed independently 
a year later, differed but slightly in the main from that of the 
French naturalist. The stratus of Howard he regards as nothing 
but a fog, and the cumulo-stratus as a cumulus, Ilis own fracto- 
cumuliis resembles Lamarck’s “attroupc^,” and his pallio-cirrus 
and pallio-cumulus, determined by observation in the Antilles, 
replace the nimbus of Howard, 'fhc sub-divisions of Admiral 
Fitzroy, based merely upon quantity, lead to error. As to the 
stratus, the first mistake arose from its being described as a rnist 
by Howard himself, and the next from his followers raising the , 
thin streak of fog to the dignity of a cloud. For Kamtz says of 
the cirro-stratus, tlrnt when seen at the zenith it appears to be 
made up of a number of cloudlets, but near the horizon like a 
long and very narrow streak. This cloud might therefore be 
confused with, the stratus as represented, especially as both are 
common at sunrise and sunset. This error, namely, making the 
stratus anything but a fog, has been followed in all publications 
since t8i5, including one of Kamtz in 1840, and the plates of 
Schlibler, of the Smithsonian Institution, of Maury, and of the 
French Ministry of Marine (see Nature, vol. ix. p. 163). 

RealeIstituio Lombardo, Kendiconti: t. vii. fasc. vi., March.— 
The following papers are contained in this number ;—In hy¬ 
draulics there is a paper by M.E. Lombardini, On floods and on 
the mmidation of the Po in 1872.—In experimental physics, 
Prof. Rinaldo Ferrin contributes a paper On the reversal of the 
current in Holtz's electric machine.—Prof. Alfonso Corradi con¬ 
tributes a paper to the history of medicine on certain un¬ 
published writings of Morgagni.—Tome vii, fasc. vi., April, 
contains the following papers:—In the section of mathematical 
and natural science there is an anthropological paper by Prof. 
Cesare Lombroso, On tattooing amongst criminals in Italy.—In 
chemistry there is a note by Prof. Egicio Pollacci, On the action 
of sulphur on earthy carbonates, particularly on calcium carbo¬ 
nate as relating to geology and agriculture.—In mechanics, Prof. 
Giuseppe Bardelli contributes a mathematical note entitled 
“ Researches on the moment of inertia,” 

Limfiigsie yahresbejuki der Scklesiscken Geselhchaft fur Voter- 
Vdniihche Cidiur (1872).—This Society has its head*quarters 
at Breslau, and, according to the present report, numbers 443 
acting, 32 honorary, and 198 corresponding members. It is at 
present under the presidency of Ur. Goppert. The ac¬ 
count of proceedings, now before us, attests considerable vigour 
and industry during the year. In the deprrlment of natural 
science, perhaps the most important paper is that of Prof. 
Cohn, giving the results of his observations on Bacteria, and 
their relation to putrefaction and contagion.—Hr. Roemer 
reports m some bone-remaiiis of rhinoceros fouh4 in tli^^Tra- 


chenberg j and Dr. Goppert traces the history of the elk in 
Silesia.—The family of the Cirratulides i.s described by Prof. 
Grubc; and we also find accounts of a collection of Javan 
birds, and Transcaucasian insects in the Society's xnuseum, and or 
plant-eating Cetacea.—-Dr. Poleck discusses the experimental 
bases of the so-called modern chemistry.—Prof, Cohn’s report 
in -the botanical section is of considerable length. We may note 
in it Dr. Stenzel’s paper, On the Kiesengebirge as a limit of 
vegetation. He finds that about thirteen species of phanerogam 
and cr>’ptograni vascular plants belong only to the wSilesian side, 
and about as many only to the Bohemian side of the range. The 
entire number of plant species in that highland region is esti¬ 
mated at about 200, so that about an eighth finds its limit at 
the watershed of the range.—-There is also an instructive paper 
by Prof, Goppert, On the relation of the plant-world to 
weather.—Dr. Schroter communicates a list of the fungi he has 
met with at Rastatt during a four years’ residence ; and Dr. 
Goppert reports on the fungus collection in the museum of the 
Botanical Garden in Breslau.—Descriptions of flora of the 
Griinberg and other localities in Silesia are furnished by various 
observers.—The Society has a section specially devoted to horti¬ 
culture, and the report on this, presented by M. Midler, contains 
a good deal that will be found of value by ^thc practical 
gardener. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, June 24.—John Evans, F.R.S., pre¬ 
sident, in the chair.—The following communications were read : 
—New Carboniferous Polyzoa, by I'rof. J ohn Young, and Mr. John 
Young, liunterian Museum, Glasgow 'University (see Naturb], 
vol. ix., p. 456).—On Ralteocoryue and other polyzoal appen¬ 
dages, by Prof. John Young and Mr. John Young, Hunterian 
Museum, Glasgow University.—The .steppes of Siberia, by 
Thomas Belt. The author described the portion of the Siberian 
steppes traversed by him as consisting of sand and loam. The 
best .section seen by him was at Pavlodar, where be found i ft. 
of surface-soil, 20 ft. of stratified reddish-hrown sand, with lines 
of small gravel, 8 ft, of light-coloured sandy silt, 15 ft. of coarse 
sand, with lines of small pebbles and one line of large ones, and 
6 ft. of clayey unlaminated silt, with fragments of ihe bed-rock 
in its lower half, the bed-rock being magnesian limestone much 
ciTished at the top. The generally accepted marine origin of 
the great plain was said to Ijc negatived by the absence of sea 
shells in its deposits, whilst Cyremfumi/mlis occurs in them. 
The author regards them as deposits from a great expanse 
of fresh water kept back by a barrier of polar icc descending 
far towards the south. In its greatest extension this ice- 
barrier would produce the crushing of the bed-rock; and as 
it retreated, the water coming down from the higher ground in 
the south would cover a continually increasing surface?—On the 
microscopic structure and composition of British Carboni¬ 
ferous dolerites, by S. Allport.—Additional remarks on 
boulders, with a particular reference to a group of very large and 
far-travelled erratics in Llanarmon parish, Denbighshire, by D. 
Mackintosh.—Note on the Bingera diamond-fields, by Archibald 
Liyersidge.—Remarks on the working of the molar teeth of the 
Diprotodofis by Gerard Krelft, F.L.S. ; communicated by the 
president. In this paper the author criticised a figure of the 
lower molars of Diprotodous published by Prof. Owen, on the 
ground that the teeth are represented in it in an unabraded state, 
and stated that when the last tooth breaks through the gum the 
first of the series is always worn flat. He also remarked on the 
peculiar modification of the premolar in the genus Diprotodon.— 
Descriptions of species of ClueUtes from the lower Silurian rocks 
of North America, by Prof. H. Alleyne Nicholson, F.R.S.E. 
In this paper the author accepted the union of Cliotetes and 
Stenopora TCicAQ by Milne Edwards and Haime, and stated that 
Moiiiictdipora D’Orb. and Nehulipora McCoy, also seemed to 
him to belong to the same generic group, for which he proposed 
to employ the name Chofetes ,—On the composition and struc¬ 
ture of the bony palate of CtenoduSs byL. C. Miall; communicated 
by Prof. P. Martin Duncan, F.R.S.—Notes on a railway section of 
the Lower Lias and Rhoetics between Stratford-on-Avon and 
Fenny Compton, and on the occurrence of the Rhcetics near 
Kineton and the Insect-beds near Knowle in Warwickshire, and 
m the recent discovery of the Rhsetms hear Leicester, by the 
Rev. P. B. Brodie.—The feshihblahces of ichthybsauriah l3oneV 
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to the bones of other animals, by Harry Govier Seeley, F.L.S. 
In this paper tbe author endeavoured to give precision to the term 
ichthyosauriaii by analysing the characters of tbe Ichthyosaurian 
skeleton into the resemblances which it presents to skeletons of 
other vertebrates. Ichthyosaurian characters are subdivided into 
Mammalian, Avian, Crocodilian, Chelonian, Lacertilian, Came- 
lonian, Rhynchocephalian, Ophidian, Urodelan, Piscine, Plesio- 
saurian, Dinosaurian, Dicynodont, and Labyrinthodont. By 
thus classifying the characters it is anticipated that the affinities 
of the Ichthyosaurian type n ay be rendered evident.—The resem¬ 
blances of Pleiosaurian bones with the bones of other animals, 
by Harry Govier Seeley, F.L.S. This paper is an attempt to 
make a similar analysis of the Plesiosaurian skeleton.—On the 
tibia of Mes^alornts, a large struthious bird from the London 
clay, by Harry Govier Seeley, F.L.S. The author con¬ 
sidered that the skull named by Prof. Owen Dasornis 
might, if it belonged to a bird, be referred to Megahi'nis ; 
but he detailed considerations which led him to suggest that 
Dasornis may possibly be a fish.—On cervical and dorsal 
vertebras of Cfocodilus caniabngiensis Seeley, from the Cam¬ 
bridge Upper Greensand, by Harry Govier Seeley, F.L.S.—On 
the base of a large Lacertian skull from the Potton sands, by Harry 
Govier Seeley, F.L.S. This specimen was interpreted by the author 
as the anchylosed basioccipital and basisphenoid of a Dinosaur. 
The author did not regard the specimen as giving support to 
Prof. Huxley’s hypothesis of the Avian affinities of Dinosaurs.— 
A section through the Devonian strata of West Somerset, by 
Harry Govier Seeley, F.L.S.—On the pectoral arch and fore 
limb of OphihahnosauriiSy by Harry Govier Seeley, F.L.S. 
After some remarks on the structure of the pectoral arch in IcJi- 
ibyosamm the SMthoY described parts of a'skeleton discovered 
by Mr. Leeds in the Oxford clay, on which he founded the genus 
Ophthalmosaurus. —The glacial phenomena of the Eden Valley 
and the western part of the Yorkshire Dale district, by J. G. 
Goodchild; communicated by PI. W. Bristow, F.R.S. This 
paper is a continuation, in a northward direction, of the investi¬ 
gation of glacial phenomena which formed the matter of 
anaper lately read before the Society by Mr. Tiddeman, 
Ito published in the Society’s journal.—Geological observa¬ 
tions made on a visit to the Chaderkul, Thian Shan range, 
by the late Dr. F. Stoliczka. In this paper the author gives 
an account of the geology of the district traversed by him in his 
journey from near Kashgar to Lake Chaderkul on the Russian 
frontier, a distance of about 112 miles, his route lying among the 
southern branches of the P'hian Shan Range. Three principal 
ridges were crossed. The first, or “ Artush ridge,” consisted of 
newer Tertiary deposits of bedded clay and sand, mostly of a 
yellowish white colour. These ‘‘ Artush beds ” were traced by 
the author for a distance of 22 miles. The southern slopes of this 
range were covered with gravel from 10 to 15 ft. thick, which 
passes into a conglomerate with a thickness of about 200 ft. The 
second, or “ Kokan range,” is formed on the southern side of 
old sedimentary rocks, whilst the northern is occupied by newer 
Tertiary deposits and basaltic rocks, the former consisting of 
shales and limestones, in which the author found some fossils, 
inducing him to refer them to the Trias. These are succeeded 
by some dark-coloured shales, slates, and sandstones, dipping at 
a high angle to the north. On the denuded edges of these the 
new Tertiaries rest, consisting of sandstones interstratified with 
basaltic rocks. These latter increase in thickness till just beyond 
Kulja an old “ somma ” is reached, w’ith perpendicular walls 
rising to a height of 1,500 ft, above the river. The cone of the 
volcano has disappeared by subsidence. The third ridge, “ Te- 
rek-tagh,” consists of old sedimentary rocks, chiefly limestones. 
—Note upon a recent discovery of tin-ore in Tasmania, by 
Charles Gould.—-Note on the occurrence of a Labyrinthodont 
in the Yoredale rocks of Wensleydale, by L. C. Miall; 
communicated by Prof. Huxley, F.R.S. The author briefly 
describes a specimen, discovered by Mr. W. Horne, of Ley burn, 
in the Lower Carboniferous Rocks there, comprising casts of five 
bones. He considers that] these bones belong, to an animal 
of higher rank than *any known fish, and thinks that the Lower 
Coal-measures of Glasgow, •sNhsh.Loxomma, may be of earlier date 
than the Yoredale Rocks.—Geological Notes on the route tra¬ 
versed by tbe. Yarkund Embassy from ShahiduUa to Yarkund and 
Kashgar, by Dr. F. Stolickza. The author described the rocks 
observed by him along the course of the Karakash river and 
through the Sanju pass as chiefly metamorphic, and very highly 
inclined, until near Yam- sedimentary roefe rest unconformably 
on the schists. These are probably Pal^zoic. Later rocki 


occur near the camp Kiwdz, some resembling the rocks of 
the Nahfin group, and underlain by deposits containing Car¬ 
boniferous fossils. At Sanju coarse grey calcareous sand¬ 
stones and chloritic marls of Cretaceous age occur. True Loss 
occurs in some of the valleys.—The hematic deposits of White¬ 
haven and Furness, by J. D. Kendall.—Notes on the Physical 
Characters and Mineralogy of Newfoundland, by John Milne, 
Notes on the Sinaitic Peninsula and north-western Arabia, by 
John Milne.—Giants’ Kettles at Christiania, by MM. W. C. 
Brogger and H. PI. Reusch; communicated by Prof. Kjerulf. 
The authors first refer to the popular notices about giants’ 
kettles, and describe in detail a number of these pits, which 
were examined and emptied near Christiania. They then 
mention the theory concerning their origin. From their own 
facts and reading they conclude that many of these remarkable 
pits were made at the bottom of '^Moulins” during a glacial 
period, when the locality was covered with ice on the scale of 
existing ice in Greenland. The contents of these pits are traced 
to their parent rocks, which are higher up towards the great 
valley of Gulbransdal, in which glacial phenomena abound. 
They are inclined to conclude that moraine matter was washed 
off the glacier-ice from time to time, and left in the pits at last. 

Geologists’ Association, July 3.—Plenry Woodward, F.R.S. 
president, in the chair.—On the deposits now forming in Brirish 
seas, by G. A. Lebour, F.G. S. The author limited his prCsSent task 
to a brief description of the principal constituents of British .sea- 
bottoms, with particular reference to their distribution and its 
causes. The materials are of mechanical, chemical, or organic 
origin.— Rock-bottoms. In some places no deposit occurs, the bare 
rock being left. The largest ot these bare spots, in British seas, 
occurs in the western half of the Channel Valley. Their ^U^tri- 
bution is directly connected with that of currents, and this is 
strikingly proved by their being limited to no relative depth; 
for, in the Channel, their range extends entirely across the valley. 
Another bare area exists at the point where the Atlantic cable 
enters the yet deeper region of the Atlantic ooze in 500 fathoms 
water. The specimens brought up by the sounding instruments 
from such places consist of weathered and rotten stone, pointing 
to chemical rather than mechanical disintegration, even where 
powerful currents are present.— Marine deposits. These consist 
chiefly of sand, with occasional islands of clay, mud, gravel, and 
shell detritus. The broader the sea the greater the proportion of 
sand: thus the North Sea bottom is especially a sandy one, though 
towards the centre the sand becomes muddy over a considerable 
region. Sandy bottoms also largely prevail in the north-western 
seas and on the west coast of Ireland j but south of Ireland a 
large expanse of pure mud and muddy sand extends in a south¬ 
easterly direction.— Organic deposits. In the Channel the .shell 
deposits attain their greatest development as regards British 
seas. There they form two long, occasionally broken lines, fol¬ 
lowing at a short distance the English and hkench shores, and. 
forming at the outer mouth of the Channel a vast shell bank. 
These deposits actually cross the broad sea-valley partly over 
and considerably to the west of the spread of bare rock pre¬ 
viously mentioned. Beyond the ocean valley which lies be¬ 
tween the Hebrides and the Rock-hall reef, there occurs a 
fish bank more than three miles in length, affording us an 
inkling of the manner in which some of our long-fossilised 
fish-beds may originally have been accumulated.— Bhwio- 
marine deposits. The Thames, Seine, and Tay form mud 
hanks in a sandy sea. The submarine delta of the former 
has the shape of a triangle, of which the apex points sea¬ 
wards; that of the Seine is also triangular in outline, but the 
apex points landwards. Such submarine deltas can only 
be recognised when the noaterials of which they consist are 
distinct from those forming the prevailing sea-bottom. Al¬ 
though much of the above materials are at present incoherent, 
especially the sands, it is not probable that the larger features of 
•the sea-bottoms are liable to important changes, whilst the sur¬ 
rounding geographical conditions remain unaltered. The sain^ 
agencies, which sweep certain spots, have heaped-up material 
elsewhere, and the relative form of both covered and uncovered 
portions of the sea-floor is preserved by them. The points of 
the greatest violence of current action are shown by the bare 
rock patches, whilst the intermediate stages of agitation are re¬ 
presented by coarse shingle, sandy gravel, sand, and finally patches 
. of mud or clay supervene, which, to a certain extent, indicate 
centres of calm. .1 

Entoinolo|dcal Society, July 6.-—Sir Sidney Smith 
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Saunders, president, in llie chair.—Prof. Westwood exhibited 
specimens of Haltica aurata^ which he had found to be very in¬ 
jurious to young rose-leaves. Also, a portion of a walnut at¬ 
tacked' by a Lepidopterous larva, probably a Tortrk j but he 
was unable to name the species, as it produced only an ichneu¬ 
mon. It was the first instance he had known of a walnut being 
attacked by an insect in this country. Mr. F. Moore stated that 
he had on one occasion reared Carpocapra splendana (a species that 
usually feeds on acorns) from a walnut.—Prof. Westwood made 
some remarks on the Yucca moth {Pronuha yuccasella Riley), of 
which some fifty specimens had been sent to him, in the pupa 
state, by Mr. Riley; but he had succeeded in rearing only three. 
Pie exhibited a drawing of a portion of the insect, showing the 
extraordinary form of the pulpi, which was especially adapted for 
collecting the pollen, with which it impregnated the female flowers. 
He directed attention to a full description of the insect and its 
habits by Mr. Riley, in the sixth Annual Report of the Insects 
of Missouri.—Prof. Westwood also exhibited some bees which 
had been sent to him from Dublin, having been found attacking 
the hives of the honey-bees. They were smaller than the honey¬ 
bee, and black, and he considered them to be only a degene¬ 
rated variety of Apis mellifica. Pie suggested the probability of 
their being identical with the “ black bees ” mentioned by Huber. 
—Mr. Champion exhibited Amara alpina and other beetles 
from Aviemore, Invernesshire.—^The Secretary exhibited some 
specimens of a Dipterous insect which had been found in the 
larva state in an old Turkey carpet. The larva was very long, 
slender, and serpentiform; it was white and shining, and had 
.something the appearance of a wire worm, bnt much longer, and | 
without feet The name of the insect was not ascertained.— 
Mr. Bond exhibited specimens of Argas pipistreU<z parasitic on 
a bat, and also some Acari from a small species of fly j both were 
from the Isle of Wight.—Mr. Boyd exhibited specimens of 
'IJieda ruhiixfsm. St. Leonard’s Forest, differing in certain points 
jrom the ordinary type.—Mr. Wormald exhibited a collection 
t)f butterflies sent from Japan by Mr. PI. S. Fryer.—Mr. W. 
Cole exhibited some galls of a species of Cecidomyia^ found in 
West Wickham Wood.—Mr. F. Smith exhibited some earthen 
cocoons found on wet mud at Weymouth by Mr. Joshua Brown. 
They proved to belong to a Dipterous insect {Machatrium man- 
one of the Mr. S. Stevens exhibited 

specimens of Asopia nmaraUs from Abbot’s Wood, Lewes, 
and other iLepidopt^otl^ ^insects.—Mr. Butler exhibited a copy 
of a very rare (if not unique) book, which had recently come 
into the possession of Mr. E. W. Janson, entitled Lee’s 
“ Coloured Specimens to illustrate the Natural Plistory of But¬ 
terflies ” (London, 1806). He could not find that it had been 
quoted in any synonymic catalogue, and it contained coloured 
drawings and diagnoses of nineteen species of butterflies.—The 
Ilew. H. S. Gorham read descriptions of species of Endomycid 
Coleoptera not comprised in his catalogue, “Endomycici reci- 
tati,” Also, Some remarks on the genus Jleiota {NitiduUdm\ of 
which he described a new species from Japan.—Dr. Sharp com¬ 
municated a supplementary paper On some additional Coleop- 
‘tera frOin Japan.—Prof. Westwood communicated Descriptions 
of new species of Cetoniidee^ principally from the collection of 
Mf. Higgins.—^The President announced that the library of the 
Sodiety would remain for another year at 12, Bedford Row, and 
it was hoped that by that time some more permanent and suit¬ 
able place would be obtained for it—Part HI. of the Transac¬ 
tions of the Society for 1874 were on the table. 

Paris 

Academy of Sciences, Jnly 13.—M. Bertrand in the 
chair.—^The perpetual secretary aimounced the death of M. 
Angstrom, and the president made some remarks expressive of 
the regret of the Academy at the loss they had sustained. The 
following papers were read Observations relating to M. Tac- 
chini’s last note and to the recent memoir of M. Langley, by M. 
Faye., The author gave an extract from Langley’s memoir* 
showing that this observer accepted, with certain restrictions, the 
cyclone theory of sun-spots.—On chemical actions other than me¬ 
tallic reductions produced in capiUary spaces, by M. Becquerel. 
This is a continuation of the author’s researches in electro¬ 
chemistry.—Observations on the subject of the establishment of 
an inland sea in Algeria, by M. de Lesseps.—Memoir on the 
cbionological classification of geological formations, by A. E. 
B. de Chanconrtois.—On some applications of Abel’s theorem to 
^•ves of the second degree relative to the elliptic functions, by 
M. H. Leante.—On the observation of a phenomenon ai^ogous 


to that of the ** goiitte noire, by M. Devic.—Observations on 
the obstacles to be opposed to the attack of vines by Phylloxera, 
a letter from M. Bourgeois to M. Dumas. The writer made four 
propositions relating to (i) the direct destruction of the insects; 
(2) the preservation of isolated stocks; (3) the preservation of a 
field of vines not attacked ; and (4) treatment of a field partially 
attacked. Several members made remarks on the same sub¬ 
ject. M. Elie de Beaumont suggested the use of snow. 
—Note relating to the viriel of M. Clausius, by M. F. 
Lucas.—Note relating to the theory of osculatory surfaces, 
by Mr. Spottiswmode. — Remarks on the pyrheliometric 
observations of Pouillet, a reply to the criticisms of M. Faye, 
by M. Duponchel. — On chemical achromatism, by M. 
Prazmowski. This was a note descriptive of the construction 
of the photographic objective to be used by M. Janssen for pho¬ 
tographing the solar disc.—Second note on the electric conducti¬ 
vity of ligneous bodies, by M. Th. du Moncel.—On indications 
furnished by conjugate thermometers in mciio, by M. Marie- 
Davy.—Qualitative research on arsenic in organic and inorganic 
substances, by MM. Mayen^on and Bergeret, The authors have 
devised a new plan for detecting arsenic (depending upon the 
action of arsenetted hydrogen on mercuric chloride), which pos¬ 
sesses extreme delicacy.-—Action of heat on the isomers of 
anthracene and their hydrides, by M. Ph. Barbier. The author 
has extended his investigations to the following substances 
the two ditolyls, ethylene and diphenyl mixed, and benzylto- 
luene. Fritzsche’s phosene appears to have been a mixture of 
anthracene and phenanthrene. —New experiments on human loco¬ 
motion, by M. Marey.—^New experimental researches on inflam¬ 
mation and mode of production of leucocytes of |)US, by M.^J. 
Picot. Action of salts of biliary acids, by MM. V. Feltz and E. 
Ritter.—Observations on the first phases of development of Pelo- 
bates fuscus, by M. G. Moquin-Tandon. These phases are in 
the main identical with those of the common toad.—Analyses of 
the samples of wine exhibited at the exhibition of the Pavillou 
du Progres, by M. Ch. Mhie.—On globular lightning, by M, 
Gaultier de Claubry. This was a description of some of the 
effects of the thunderstorm which broke over Paris on Thursday 
the 9th inst. 
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JOSEPH PRIESTLEY 

URING the present week the centenary of the birth 
of Modern Chemistry, as the discovery of oxygen 
on August I, 1774, may justly be called, is being cele¬ 
brated both in this countiy at Birmingham and Leeds, 
and in America at Northumberland, Pennsylvania; we 
have therefore thought it would be acceptable to our 
readers to be reminded of the principal events in the 
life of the author of this all-important discovery. 

Joseph Priestley was born on March 13, 1733, at 
Fieldhead, near Leeds. At the age of six years he lost 
Jiis mother, and his education w'-as superintended by 
Mrs. Keighley, his aunt, a woman apparently of unusually 
wide sympathies. At an early age young Priestley dis¬ 
tinguished himself at school by his great aptitude for 
learning languages; he was familiar with Chaldean, 
Syriac, and Arabic, and without the aid of a master 
acquired some knowledge of German, French, and 
Italian. A pupil of Maclaurin taught him mathematics. 
He took great interest in theological controversies, and 
his aunt’s tastes provided him with many opportunities 
of gratifying his liking in this matter. Having studied 
for the Dissenting ministry, he was called to be minister 
of a small Unitarian congregation at Needham Market, 
in Sudolk, in 1755. Here he remained until 1758, when ' 
he went to occupy a similar post at Nantwich, in Cheshire. 
Here he opened a school, and by dint of rigid economy 
was able to buy some physical apparatus, wnth which he 
made, to his young pupils, a series of experiments that 
drew upon him the notice of the authorities of the 
Warrington Academy, so well known in connection 
with the name of Aikin, In 1761 he went to this 
Academy to take Di*. Ai kin’s place as teacher of 
languages and literature, and soon after married the 
daughter of a Welsh ironmaster. .While at Warrington 
he published a number of works on various subjects, in¬ 
cluding the “ Theory of Language and Universal Lan¬ 
guage” (1762-68), Essay on a Course of Liberal Educa- 
cation for Civil and Active Life.” (1765), Chart of 
Biography” (1765), Chart of History” (1769), &c, A visit 
which he made to London during this period gave him 
the opportunity of forming a lasting friendship with 
Franklin and Price. He communicated to the former his 
intention of writing a history of discoveries in the depart¬ 
ment of electricity; and not only did he receive from 
Franklin a warm approval of the scheme, but also aU the 
books and memoirs he required; and before the end of 
the year, by dint of persevering work, the first volume 
was published, under the title of “ The lii story of Elec¬ 
tricity” (London, 1764, 4to). Three editions of this were 
published by 1775 • but it bears evident marks of having 
been written in haste. ' 

Previous to the publication of this work, in 1766, 
Priestley was chosen a Fellow of the Royal Society, and 
about the same time the University of Edinburgh con¬ 
ferred upon him the honorary degree of LL.D. In the 
same year as the above-mentioned work was published, 
Priestley left Warrington and became pastor of Mill-hill 
Chapel, in Leeds. While here he was much occupied 
VoL. X.— No. 248 


with theological controversies, but by no means neglected 
his scientific studies, as about 1768 his attention was 
drawn to chemistry, the result being that in 1772 he com¬ 
municated to the Royal Society a paper entitled Ob¬ 
servations on different kinds of Air,” for which the Copley 
Medal was awarded to him. 

Meantime, Priestley had received an offer to accompany 
Capt. Cook on his second expedition to the South Seas ; 
this he accepted gladly, but received an intimation that 
his nomination had not been confirmed by the Board of 
Longitude on account of his advanced theological opinions. 
In 1773, however, at the recommendation of his friend 
Price, he was appointed librarian to the Earl of Shel¬ 
burne (afterwards Marquis of Lansdowne) at a compara¬ 
tively liberal salary. In the following year, he accom¬ 
panied this nobleman into France, Germany, and the Low 
Countries. At Paris his scientific reputation easily pro¬ 
cured him the acquaintanceship of well-known men of 
science. Besides his salary. Lord Shelburne allowed him 
expenses for a laboratory, and it was on Aug. i, 1774, 
that he made the discovery which marks so important an 
epoch in the progress of chemical science, and the cen¬ 
tenary of which is being celebrated both in England and 
in America during the present week. The discovery was 
that of oxygen gas, which he announced in his “ Experi¬ 
ments and Observations on Air,” the first volume of which 
was published in 1774. 

For some unexplained reason, Priestley and Lord 
Shelburne parted in 1780, the latter covenanting to allow 
the former till his death a pension of 150/, Priestley 
then settled in Birmingham, to which he was attracted, 
no doubt, by the prospect of meeting with men of kindred 
scientific tastes. Flere he was chosen pastor of one of 
the principal Dissenting churches, his friends subscribing 
to defray the expenses of his scientific experiments and 
his theological controversies, for he was regarded as one 
of the greatest controversialists of his age. His opinions 
both on ecclesiastical and political topics were much 
ahead of his age; but this is not the place to enlarge on this 
aspect of the character of this remarkable man. We may 
only mention that he was brought forward as a can¬ 
didate for the French National Convention, and was 
nominated a French citizen, a title of which he was 
very proud. For his unconcealed liberality and ad¬ 
vanced opinions he was doomed, however, to suffer, 
as the populace of Birmingham, roused to a state 
of blind fury by the partisans of Government, rushed 
to Priestley’s house, July 14, 1791, and set fire to 
it, reducing it and nearly all it contained to ashes. How¬ 
ever, as tlie result of an examination, Priestley subse¬ 
quently received an indemnity of 2,000/. for this mad act, 
this sum being considerably increased by the liberality of 
his private friends. 

Although no word of complaint escaped Priestley con¬ 
cerning this misfortune, it no doubt influenced him to a 
.considerable ,extent in deciding him to quit his native land 
for republican America. After spending three years in a col¬ 
lege at Hackney, as Professor of Chemistry and 
he embarked on April 7, 1794, and fixed his reMetecb at 
Northumberland, in Pennsylvania. Even here 
some time before he was allowed to remain at peace, as 
a spiteful rumour had been circulated that he was a secret 
agent of the French Republic. Here he lost his wife and 
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his youngest son, and here he himself died on Feb. 6, 
1804. 

Turning now from the external aspects of Priestley’s life, 
let us consider the position he held as a philosopher and 
the influence that his discoveries had on the science of his 
time. The ever-memorable discovery of dephlogisticated 
air” on Aug. i, 1774, marks an epoch in the annals of 
chemistry with which the name of Dn Joseph Priestley 
will be always associated. He obtained it by exposing a 
quantity of red precipitate of mercury to the action of the 
sun’s rays concentrated upon it by a lens ; the red preci¬ 
pitate was contained in a flask filled up with mercury and 
inserted in a basin containing the same metal. I pre¬ 
sently found,” he says, “ that by means of this lens air 
was expelled from it very readily. Plaving got several 
times as much as the bulk of my materials, I admitted 
water to it, and found that it was not imbibed by it; but 
what surprised me more than I can well express, was that 
a candle burned in this air with a remarkably vigorous 
flame, very much like that enlarged flame with which a 
candle burns in nitrous air exposed to iron or lead of sul¬ 
phur ; but, as I got nothing like this remarkable appear¬ 
ance from any kind of air besides this particular modifica¬ 
tion of nitrous air, and I knew no nitrous acid was used 
in the preparation of inercurius calcinatus^ I was utterly 
at a loss how to account for it.” He then goes on to 
show that red lead and nitre also afford oxygen at a red 
heat, and calls it, consistently with the theory of combus¬ 
tion which was then prevalent, dephlogisticated air^ 
regarding it as common air deprived of phlogiston, and 
consequently possessed of a powerful affinity for that 
imaginary principle. 

This discovery, however, though unquestionably bril¬ 
liant, must not be allowed to eclipse those other 
numerous and valuable contributions to science with 
which this indefatigable worker enriched the stores of 
natural knowledge during a period ranging from 1768 to 
1800. There are indeed few branches of natural science 
which did not reap some benefit, direct or indirect, from 
the discoveries of the experimenter whose memory we 
now recall. 

On the 17th of August, 1771, Priestley enclosed a sprig 
of mint in air in which a taper had been allowed to burn 
-out, and he found on the 27th of the month that the same 
air then permitted the combustion of another taper with 
perfect facility. Thus was the secret of vegetable respira¬ 
tion first made known. In the discoverer’s own words : 

This restoration of air I found depended upon the vege¬ 
tating state of the plant; for though I kept a great number 
of the fresh leaves of mint in a small quantity of air in 
which candles had burned out, and changed them fre¬ 
quently for a long space of time, I could perceive no 
melioration in the state of the air.” In pneumatic 
chemistry (of which the germs had been originated by 
Black, Mayow, Hooke, and Hales), Priestley found a new 
engine of research, and in his hands this Opyavov yielded 
vast results. His productions in pure chemistry are too 
well known to be discussed fully here, even did space 
permit. In addition to oxygen he discovered nitrous 
oxide (1776), sulphurous anhydride (1774), ammonia gas 
(1774), carbonic oxide and hydrochloric acid gas (1772) ; 
he was also the first to investigate the properties of nitric 
. osfide. We may point to nitrous oxide passant one 


of the many instances in which pure science has furnished 
a substance of practical utility to man : the discoverer of 
dephlogisticated nitrous air ” little dreamt that the lapse 
of a century would sec this siil)stancc used as an ames- 
thctic for the purposes of dentistry. The pneumatic and 
mercurial troughs, now indispensable parts of our labora¬ 
tory “plant,” were also bequeathed to us by the philo¬ 
sopher of Ficldhcad. Although chemistry received the 
greater part of Priestley’s attention, other branches of 
science, as before stated, received the benefit of his 
thoughts. Thus wc find a work by him bearing the date 
1773, entitled “The History and Present State of Disco¬ 
veries relating to Vision, Light, and Colours,” and we have 
already referred to his “ History of Electricity.” From 
a catalogue of Priestley’s works, printed at the end ot 
his “ Experiments and Observations relating to various 
branches of N atural I^hilosophy,” we find that this extra- 
oi'dinary man was the author of no less than thirty-six 
volumes on various subjects ; among others, the theory 
and practice of perspective, charts of history and bio¬ 
graphy, rudiments of grammar, observations on educa¬ 
tion, a course of lectures on oratory and criticism, an 
essay on the first principles of government, and on the 
nature of political, civil, and religious liberty, together 
with large numbers of works on metaphysical subjects 
and on theology. 

But it is with the chemical aspect of Priestley’s life that 
we are more particularly concerned at present. The 
anniversary about to be celebrated is that of a purely 
chemical discovery, and one which to us appears doubly 
important, first, from the great flood of light which it shed 
on the processes of combustion and of respiration, both 
animal and vegetable, aiirial and aquatic ; and secondly, 
from the powerful illustration which it affords of the value 
of a new method in scientific investigation. The purely 
practical results which in after years flowed from the dis¬ 
covery of oxygen, such, for example, as the oxy-hydrogen 
blowpipe, which enables large quantities of platiirum and 
of the most refractory metals to be smelted with ease, are 
at present of minor interest. Is it not this over-anxious 
regard for “ practical results ” that has led to the com¬ 
plaints, too frequently made, about the decline of chemical 
research in England? The spirit of the old investigators 
of the school of Priestley, Cavendish, and Black seems to 
be forsaking us, and, with certain exceptions, our most 
efficient workers are devoting their time and energies to 
effecting permutations and combinations among the ele¬ 
ments— in seeing in how many ways certain atoms of 
carbon, hydrogen, and oxygen can be combined, or in 
locating atoms to certain imaginary positions in space. 
It must not be for a moment supposed that we ad¬ 
vocate the entire cessation of this kind of work— 
it is useful in its way as supplying facts, but by itself it is 
not sufficient to lead us to hope for any great advance¬ 
ment in our knowledge of chemical laws. The greatest 
advancements in chemistry have been the results of the 
^ppi^cation of physical discoveries—witness the vapour- 
density control for the formulae of compounds and the 
atomic weights of the elementary gases ; or the determi¬ 
nation of specific heat as a means of controlling the 
atomic weight; or turn again to that great engine of 
modern research, the spectroscope, which has enabled us 
to extend our list of known elements, and which reduces 
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the chemistry of this globe and of suns infinitely remote I master-mind that gives an impulse to study on the part 


to one common basis. So also is isomorphism an essen¬ 
tially physical phenomenon and one for the explanation 
of which we shall doubtless be hereafter indebted to 
physics. The Newton of chemistry may be looked for in 
the ranks of physicists. In the meantime let us only 
hope for ^^new methods” of research—let investigators 
seek for some method bearing the same relation to our 
chemistry that the “pneumatic chemistry” of Priestley 
did to that of his time. 

ON TESTIMONIALISM 

J UST noWj there must be several scientific men asking 
themselves what can be the conceivable value of 
testimonials in determining the relative fitness of a number 
of candidates for any appointment of such importance as 
a Professorship of a most important branch of natural 
science in a great seat of learning. 

It is not a point of any great difficulty to determine, to 
one’s mental satisfaction, in what cases testimonials are of 
value—for they are sometimes most useful—-and when they 
are worthless in comparison to other methods for testing 
the relative efficiency of different men. 

Testimonials, or an examination, or the two combined, 
are no doubt necessary, when the post to be competed 
for is one, the qualities required for which are not capable 
of being exhibited to an electoral body by the competitors 
in any other way. For minor appointments, therefore, 
such as clerkships, smaller educational posts and the like, 
they are indispensable \ as they are in cases where the 
intimacy of the relationship between the holder of the 
post and those he is placed above is close. But for 
appointments so honourable and responsible as the Pro¬ 
fessorship of Physiology in the University of Edinburgh, 
or that of Chemistry in the University of Glasgow, we 
cannot help thinking that testimonials are a farce. Can¬ 
didates for such chairs are not youths ; they must have 
had the opportunity of maturing their minds by careful 
training, during which time frequent opportunities must 
have occurred for them to take up some fresh branch of 
their subject and work it out independently, with some 
originality in the methods they employ. Their confidence 
in their methods and results ought to have been sufficient 
to make them publish them, and so expose them to the 
criticism of the scientific public, who do not generally 
take long to form a fairly correct estimate of the abilities 
of authors. If all candidates for important posts were 
compelled to rely for their election on their works alone as 
testimonials, we are sure that the electors would be less 
trammelled, and more in a position to make judicious 
selections. 

By some it may be remarked that what is wanted in the 
cases above instanced is good teachers, and that if men 
with original power can be obtained at the same time, so 
much the better; this requirement makes the general ability 
of the professor a secondary consideration in compari¬ 
son with his teaching powers. We are of opinion that 
this is a mistaken view of the subject. Very frequently 
the most talented followers of scientific inquiry are not 
such effective lecturers at first sight as their less-gifted 
colleagues; still, we never knew a case in which 
there was not a peculiar charm about the teapihiogiOf It 


of the student, producing in the long run more bene¬ 
ficial results than the routine discourses of a mere 
expositor of other people’s work. Another thing is that 
the connection of great names with a seat of learning in 
itself gives a stimulus to younger workers, raising suc¬ 
cess in mental work to a position which it is not easy 
for it to attain, on account of the fact that its results 
have frequently no immediate practical bearing. 

In one at least of the cases we are referring to it is unfoi*- 
tunate in some respects that the electors have no special 
interest in the science they have so great a power indirectly 
to advance. In consequence of this their knowledge of 
the respective merits of the candidates must be uncertain, 
and we do not think that it will be much increased by the 
showers of testimonials which it is evidently the intention 
of more than one of the candidates to submit. One candi¬ 
date has sent broadcast a lithographed form, sometimes 
even to men his junior in position and age, courting testi¬ 
monials. What possibly can be the value of the pound’s 
weight of paper he will probably thus accumulate ? He 
ought to remember that no number of shots from a 
smooth-bore gun will send a ball as far as a single one 
from an Armstrong, and on that principle reduce the 
number and endeavour to increase the, quality of the tes¬ 
timonials he sends in ; by which means he will save the 
adjectives as well as the temper of his acquaintances. 

Another candidate sends us the printed list of his pub¬ 
lished works, and to that we see no particular objection. 
But appended to each is a selected series of reviews, from 
which all the unfavourable ones are carefully omitted. It 
is, no doubt, unpleasant to print adverse criticism, but 
how can the electors be expected to form a correct esti¬ 
mate of the value of the works reviewed, if those in their 
favour only are introduced ? The reviews, as one-sided, 
had been much better omitted, or, if printed, had much 
better have been inserted without selection. It is this 
extreme mode of action thus adopted which has called 
our attention to the subject. 

On the whole, we think that the electors for the 
Scotch Science Chairs have a by no means easy task 
before them, and we sincerely hope that in their selection 
they will lay stress on soundness of judgment and scien¬ 
tific thought rather than on quires of testimonials wrung 
out of acquaintances and friends, who would much rather 
have been otherwise employed than in putting pen to 
paper for the purpose. 

Moreover, we are of opinion that not only should a 
man’s researches be taken into account in making an 
appointment to any science chair, but also that no election 
should be made without taking the opinion of those com¬ 
petent to form an estimate of the value of these re¬ 
searches. 

THE RAINFALL OF BARBADOS 
Report upon the Ramjall of Barbados^ and npon its 
fluence on the Sugar Crops^ 1847-1871. With two 

Supplements, 1873-74. By Governor Dawson, CB. 

HIS Report gives the result of observations made 
since 1847, % large numS^ of stations well 

distributed over the island." The total aim of Barlpados 
s ifi6 square nriles ^* M 1^47^ only three stafic^s ji^ 
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been established, in 1873 thei'e were 178, so that at pre¬ 
sent there is more than one gauge to every square mile. 
By this system the conditions of local I'ainfall have been, 
as it were, put under the microscope; and the store of 
information obtained after the suggestive manner in which 
it has been analysed in this Report, will be not only 
valuable to the sugar-planter, but interesting to the 
meteorologist. 

The north-east trade-wind prevails at Barbados during 
three-fourths of the year, and most of the rain comes 
from that quarter. Heavy showers come at certain sea¬ 
sons from south-west and north-west, but generally fail to 
reach the eastern districts. Indeed it very rarely happens 
that rain falls at the same time, or in equal proportions, 
over the whole island ; it has, therefore, been divided 
into two main districts, the windward, and chiefly high¬ 
land, and the leeward, or lowland section. 

With regard to the yearly rainfall of the whole island 
from 1847 to 1871, it has been found, among other results 
(i), that the rainfall of fifteen years was above the 
mean, that of ten years below it; (2) that the deficiencies 
were generally greater than the excesses above the mean, 
that is, droughts, when they happen, are heavy ; (3) that, 
taking the thirty years 1843-72, no succession of wet or 
dry years in cycles can be traced, but rather an alter¬ 
nation of wet and dry years. No more than two dry 
years have occurred together, but as many as three and 
four wet years. 

With regard to the monthly rainfall: the mean of all 
the months is under 5 in.; March is driest, October 
wettest. In wet years May contributes most to the ex¬ 
cess, March least March is the only month of which 
the mean rainfall in dry years has exceeded the avetage. 
In dry years the deficiency is generally spread over the 
whole^ear; in wet years the excess is generally confined 
to the rainy season (autumn). On the other hand, taking 
the seven wettest and the seven driest years of the period, 
we observe that in the wet years two-thirds of the excess 
proceeds from heavy rains in the dry season, and that in 
the dry years more than two-thirds of the deficiency is I 
caused hy three out of the same four months, viz. June, ! 
July, and May, and by October'and May. 

A comparison between the three highest and the three 
lowest rainfiilis belonging, to each month during the 
whole period of twenty-five years shows a remarkable 
uniformity of the relation between the percentages of the 
extremes ; thus the difference between each average of 
the lowest months and each average of the highest 
amounts in none of the twelve months to more than 90 
(May) or less than 65 per cent. (August and September). 

Of the two stations, Binfield and Halton, lying respec¬ 
tively at 1,065 and 280 ft. above the sea, the former 
received on an average nearly 11 in. more rain in the year, 
and showed a greater monthly variability. The influence 
of elevation is interesting. A table of rainfall in 1870 and 
1871, at various heights from 100 ft. up to 1,000 ft, shows 
an increase at every step of 100 ft. but one, and the total 
increase at 1,000 ft. amounts to 2073 in.' on the mean of 
two years. Two exceptions to this regular increment in 
the means for 1871-73, in supplement No. 2, are ascribed 
to the lower stations catching the westerly r^s, which 
do not penetrate far inland. 

In March, one-half more rain feu at night than by day. 


From June to November, the days are slightly the wetter, 
from December to May, the nights. 

One of the objects of this inquiry is to assist those who 
are interested in calculating the character of coming 
seasons. For such a purpose the annual averages of, 
each month are taken, after eliminating the exceptional 
months of very great or of very slight rainfall. The 
original averages are not affected more than 6 per cent, by 
this removal. Having the ordinary limits of monthly 
rainfall tabulated, and observing the general appearance 
of the weather, every planter can form some conjecture 
whether the coming month will be wet or dry. 

Appendix No. 36 shows the influence of each month 
according to the rainfall, upon the crop of the same year, 
and upon that of the following year. Thus a man might 
fairly bet 9 to 3 that a wet February will be followed by a 
bad crop, and 8 to i, the highest odds of all, that a wet 
SeptemlDer will give a good crop next year. 

A wet year is followed almost invariably by a good crop 
in the following year ; and it is found that by multiplying 
the total rainfall of the preceding year by 800 and adding 
y-h per cent, if that year was a dry one, or subtracting 7| 
per cent, if that year was a wet one, the crop may be 
calculated in most instances within 3,000 hhds., the 
average yield of the island being 45,000 hhds. The 
good chance of predicting so nearly the total exports of 
Barbados for the coming year cannot fail to be of value, 
and further experience will no doubt reduce the proba¬ 
bility of error. Let us hope that other States may be led 
to undertakings of the samejdnd by this example, 

F. A. R. Russell 

Ol/R BOOK SBELF 

Manual of British Botany^ conialni/ii> i/ie F/owermjr 
Plants and Ferns arranged according to Natural 
Orders, By C. C. Babington, M.A., F.L.S. 

Seventh Edition ; corrected throughout. (London : J. 
Van Voorst, 1874). 

We cordially welcome this new edition of a Manual 
of British Botany ” which continues to hold its ground 
against all its competitors. We do not propose to discuss 
the rival merits of Hooker’s, Bentham’s, and Babington’s 
hand-books ; each has specialities in which the others are 
wanting ; and each will, no doubt, long have its advocates 
and admirers. A special claim to popularity as a field- 
book is advanced by the present work on the ground of 
its portability; and a great advantage is alleged by those 
who use it to be presented by the practice of placing in 
italics a few words in the description of each species 
referring to the character by which it is more readily 
distinguished from its nearest allies. Comparing the 
work with the most recent of the earlier editions which we 
have at hand—the 4th, published in 1856—we find that it 
extends only to twenty-six pages more, notwithstanding 
the numerous additions made since that time to British 
botany, of which ample account has been taken in the 
present edition. The only alteration made in the primai y 
classification (comparing these two editions) is the sepa¬ 
ration of Cannabinacese from Urticaceze. The number of 
natural orders is six more than in Hooker’s “ Student’s 
Flora,” notwithstanding the union of Salicace^, Myri- 
cace^, Betulacese, and Cupuliferse into the somewhat 
artificial group of Amentiferae. The location of indi¬ 
vidual genera has also been in some cases revised, as the 
removalof Narthecium from Juncacece (Babington, 4th Cd.) 
ot Liliace^ (Hooker) to Melantbaceae. Refei^ring to some 
of the more difficult genera, in which Prof. Babington is 
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an acknowledged authority, we find the number of species 
of Ruhis increased from 41 to 45, while that of Rosa is 
reduced from 19 to ii, and of Salix from 32 to 29. We 
have never been able to understand on what principle 
Qiaraceae find a place in a work devoted to Flowering 
Plants and Ferns,” by the latter term being apparently 
meant Vascular Cryptogams. Prefixed to the work is a 
useful Glossary not found in the earlier editions ; but the 
author has wisely refrained from acceding “ to the wishes 
of some young botanists by prefixing a short Introduction 
to Botany.” With the numerous admirable works now 
at their disposal, students ought to have no difficulty in 
making themselves acquainted with the Flora of the 
British Islands. A. W. B. 

Eclipsesy Past and Future^ with General Hints for 
obserTuig the Heavens. By the Rev. S. J. Johnson, 
M.A., F.RA.S., Rector of Upton-Helions, Devon. 
(Parker, 1874). 

This little book is a combination of two distinct treatises ; 
one a description of past and future eclipses ; the other, 
a catalogue of celestial objects falling within the range of 
such small telescopes as amateurs frequently possess. 
Each of these, it seems, was originally of greater bulk, 
and intended for separate publication, but they have now 
been condensed into a single small volume. This has the 
merit, not very common in these days, of being more 
than a mere compilation ; the ancient eclipses, including 
those in the ‘‘Saxon Chronicle” (of which the author 
tells us no description has hitherto been published), 
having been approximately computed for the purpose 
from the tables in the “ Encyclopaedia Britannicaand 
the notices of the planets, double stars, &c., being derived 
from actual observation. The .Jbook is pleasantly written, 
and without professing to go deeply into the'subject, may 
well find readers among those who feel a general interest 
in astronomy, but have no intention of making it matter 
of serious or accurate study, or of going much beyond 
the limits of a 2^ in. telescope. It would have been im¬ 
proved (without departing from its sketchy character) 
by a little more fulness and explicitness of treatment in 
some places ; for instance, in the description of the belts 
and satellites of Jupiter, and where the abbreviated sym¬ 
bols of the Palermo Catalogue are left imexplaintd. Some 
misprints, too, have escaped in the revision. The follow¬ 
ing extract may interest our readers :—“ For those who 
have very large telescopes, and who are not disposed to 
take them to oriental climates, it would be useful to have 
records of the number of clear nights in different parts 
of the kingdom. By clear nights, let us understand nights 
cloudless, or nearly so, till 11 P.M., or else clear fjr a full 
heur or two. Formerly my observations were taken in 
South Lancashire, but since the early part of 1870 in 
Devonshire. In 1859, the number of nights clear, partly 
or throughout, was 60 ; in i860, 43 ; in 1861 and 1862, 
46 each ; in 1863, 47 ; in 1864, 83 ; in 1865, 82 ; in 1866, 
77 ; in 1867, 55 ; in 1868, 62 ; in 1869, 58 ; in 1870, I12 ; 
in 1871, 98 ; in 1872, 90; in 1873, 82.” 

7 'he Human Eye. By W. Whalley. (London : J. & A. 

Churchill.) 

In this Small work the author tells us that he has incor¬ 
porated the substance of a lecture on the subject, together 
with additions in various directions. He discusses, in a 
popular manner, the eye in man, and adds many facts 
with regard to its structure in other animals. His remarks 
are mostly anatomical, and we are disappointed to see so 
little notice of many physiological phenomena connected 
with the power of sight, which bring out the beauty of the 
organ of vision in a way which can be understood by the 
most amateur of readers. There" is a want of consecutive¬ 
ness in many of the paragraphs and chapters, though as 
a whole the book is a very readable one. Many of th^' 
instances given are wanting in grasp ; for instlittte it is 


remarked that “ In some of the ichneumons or ‘ Pharaolf s 
rats/ as the Egyptians call them, in the coatimundi, which 
somewhat resembles the racoon, and in the mangre, the 
osseous orbital ring is incomplete, and in a group of minor 
quadrupeds, entitled the Hyracidse, the malar, or check 
bone, constitutes a perfect orbital ring,” It is well known 
that the orbital ring is complete in all the Quadrumana 
and many Ungulata, and that it is absent in most other 
mammals ; why then take the particular examples, which 
are not particularly good ones, and lay special stress on 
them. The deductions drawn are of a strongly teleological 
nature, and we cannot do better than recommend the 
authoris reperusal of his work for the refutation of one of 
his concluding remarks, namely, that “ In reviewing this 
very imperfect and disconnected sketch of the structure 
of the eyes of the different classes of animals, we cannot 
fail to recognise the fact that the human eye far trans¬ 
cends, both in mechanism and power, that of every other 
animal.” We however deduce that the condor can see 
further, that many animals have an extra eyelid, and 
some bigger eyes than man himself, showing that his is 
inferior instead of superior in many respects. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No mike is taken of anonymotts 
coinniunicatio 7 is .] 

Early Contributions to Spectrum Photography and 
Photo-chernistry 

1. My first attempt at photographing the fixed lines of the 
spectrum was made in 1834. It was on paper covered wfith silver 
bromide. As mentioned in the Philosophical MagazinCi May 
1843. it proved to be a failure. In the summer of 1842, simul¬ 
taneously W’ith M. Becquerel, by using daguerreotype plates, I 
succeeded, and in the following Mardi sent a drawing of the 
photograph to the Philosophical Magazine, w’hich was published 
in May. At ihat time I did not know that M. Becquerel was 
experimenting in the same direction. 

The great lines a, 7, less refrangilfie than the rest, and 
which M. Lamynsky has recently re-delected by the aid of the 
thermo-multiplier, are given in that drawing. These in the 
diffraction spectrum must be bands of very considerable width. 

2. SoiiieUmes a person is deprived of fair crrxlit for his labour 
by what may be teimcd public perversity. I experienced tlii.s in 
the case of the chlorine and hydrogen photometer. The principle 
of this instrument is, that chlorine and hydrogen obtained in 
equal volumes by the electrolytic decomposition of hydrochloric 
acid, are made to reunite by exposure to light. I described a 
simple instrument of the kind in t\\Q Philosophical Magazine fox 
December 1S43. It still remains the most sensitive f all photo-o 
meters. Tvyelve years .subsequently, Professors Bunsen and 
Roscoe modified it, and used it in their photo-chemical re¬ 
searches. In their memoirs, published in the Transactions of 
the Royal Society, they give full credit for the invention to me, 
and remark that by its use I had ‘‘.succeeded in establishing 
experimentally some of tbe most important relations of tlie 
chemical action of light.” They did justice in the matter, but 
not so the public. The instrument currently passes as their 
invention, not mine. 

While speaking of photometers there is anodrer to which I 
may allude. It depends on the principle that a solution of ferric 
oxalate is decomposed with evolution of carbonic acid on expo¬ 
sure to light. The carbonic acid may be measured or weighed 
by any ot the ordinary methods. 1 described such an instru¬ 
ment in the Philosophical Magazine, Sept. 185 7. Quite recently 
M. Marchand has published in his Annales de Uiemie several 
experiments by its use, evidently unaware that it had been em¬ 
ployed by me many years ago. 

3. In 1843 I made photographs of the diffraction specti am : 

formed by a grating both by reflection ard transmission, and. 
published drawings of them. An account of this may be seen 
in the PhilosophicalMagazine'l'xm.^ 1845 andMarcIi 1857 The e 
were the first diffraction photogi'aphs evet hhkde* : They there¬ 
fore preceded those of M. Mascart by many yeats. Of course 
they were not at all comparable ■mth the yeay dne ones obtained 
recently by my son, Dr. IJeniy * 
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4. In my memoir On tlie production of light by beat” (Phil. 
Mag., May 1847), I established experimentally the following 
facts :— 

(1) All solid substances and probably liquids become incan¬ 
descent at the same temperature. 

(2) The thermometric point at which some substances become 
red hot is about 977 Fahrenheit degrees. 

(3) The spectrum of an incandescent solid is continuous ; it 
contains neither bright nor dark fixed lines. 

(4) From common temperatures nearly up to 977 h'., the rays 
emitted by a solid are invisible. At that temperature they are 
red, and the heat of the incandescing body being made conth 
nuously to increase, other rays are added, increasing in refrangi- 
bility as the temperature rises. 

(5) Whilst the addition of rays so much the more refrangible as 
the temperature is higher is taking place, there is an augmenta¬ 
tion in the intensity of those already existing. ^ 

This memoir was published in both American and European 
journals. An analysis of it was read in Italian before the Royal 
Academy of Sciences at Naples, July 1847, by M. Melloni, 
which was also translated into French and English. 

Thirteen years subsequently M. Kirchhoff published his cele¬ 
brated memoir “On the relations between the coefficients of 
emission and absorption of bodies for light and heat.” A trans¬ 
lation of this memoir may be found in the Philosopiical 
Magazine^ July i860. 

In this memoir, under the guise of mathematical deductions, 
M. Kirchhoff, taking as his starting-point the condition discovered 
by Angstrom in 1854, respecting the relations between the 
emitting and absorbing powers of different bodies for light and 
heat, among other things deduces the following facts. I give 
them as they are succinctly stated by M. Jamin in his Cours 
de Physique de I’ecole Polytechnique ” (1869). 

(1) All bodies begin to be red-hot at the same moment in the 
same space, and become white-hot at the same time. 

(2) Black bodies begin to emit red rays near 525 C. (977 F.) 

(3) The spectrum of solids and liquids is devoid of fixed lines. 

(4) The rays first emitted by black bodies are red ; to these 
are added successively and continually other rays, increasing in 
refrangibility as the temperature rises. 

In his celebrated memoir, and in subsequent publications on 
the history of spectrum analysis, M. Kirchhoff abstains from 
drawing attention to the coinadettces 1 am here pointing out, 
except that in a foot-note to his memoir he makes in a single 
word allusion to mine. But from this no one would infer what 
were really the facts of the case, and accordingly in the biblio¬ 
graphical lists subsequently published, in works on spectrum 
analysis, such as those of Prof. Roscoe and Dr, Schellen, my 
memoir is not noticed. i 

I earnestly solicit those who take an interest in the history 
of spectrum analysis to compare my memoir in the Philo¬ 
sophical Magazine^ May 1847, with those published by M. 
Kirchhoff thirteen years subsequently, on the radiating and ab¬ 
sorbing powers of bodies (Phil. Mag., July i860), and on the 
history of spectrum analysis (Phil. Mag., April 1863). 

John William Draper 

University, New York, July 8 

Sounding and Sensitive Flames 

In Nature, vol. x. p. 223, Prof. Plerschel describes some ex¬ 
periments recently made at the Newcastle College of Science, 
whereby sonorous vibrations are produced in tubes by means of 
heated wire-gauze instead of the ordinary gas flame. Interesting 
as ai e these experiments, they are, however, by no means new. 
The influence of heated wire-gauze in giving rise to vibrations of 
air within tubes was, I believe, first published by Prof. Rijke of 
I^yden. In Koenig’s catalogue for 1865, Rijke’s tube is adver¬ 
tise (No. 27) and the method of experiment described. The 
readiest way of making the experiment is to cut a piece of the 
, ordinary fine iron-gauze to the size of a sixpence or shilling, and 
press it some three inches up a glass tube of corresponding bore. 
Almost any length of tube over one foot may be employed, so 
that notes of varying pitch can be obtained. The gauze is easily 
heated by a little alcohol flame at the end of a bit of quill tubing. 
Employing platinum-gauze heated by an electric current, or a 
gas flame resting above the gauze, the sounds can be rendered 
permanent By one or other of these methods no doubt many 
of your readers have, like myself, often repeated this experiment 
during the last six or seven years. 


I notice also that Prof. Herschel has kindly attributed to me 
a modification of the ordinary sensitive flame ; the credit of this 
belongs to Mr. P. Barry, of Cork. This arrangement simply 
consists of a sensitive flame burning on wire gauze, instead o 
directly from the gas jet. It was described in Na'I'IIRE, vol. v. 
p. 30, and some further experiments on this kind of Ihune are 
to be found in the journal of the Franklin Institute for April 
1872. 

Perhaps it is not out of place to add here that when a sensitive 
flame under the influence of sound is viewed in a moving mirror, 
the state of its vibration, thus seen, reveals some interesting 
facts. Under such circumstances, the flame is capable of show¬ 
ing the nature of the different vowel sounds, and further, by the 
broken appearance of the flame one is able to detect sonorous 
vibrations too faint to be heard and too feeble otherwise to affect 
the flame. I have given a representation of the flame seen in a 
moving mirror on the plate appended to an article in the Popular 
Science PtTiew iox 1B67. The flame that is most suited 

for the vowel experiments happens to be the parent of the family 
of sensitive flames, and is described in a little paper of mine in 
the Philosophical Magazine for March 1867. 

W, F. Barrett 

vScience Schools, South Kensington, July 27 


Aid to Private Research-—Circulation of Scientific 
Memoirs 

There are many scientific students scattered through the 
country, as science-masters in schools, and in other capacities, 
who are willing and competent to undertake original researches 
in their special branches of science. The great obstacle to their 
attempting it is, in most cases, the cost of the necessary instru¬ 
ments, It is of course impossible to expect such apparatus 
as is required for original work to be supplied from the 
science funds of a school, these being properly applied 
to provide only what is requisite for teaching the pupils ; 
so that if an investigation is to be attempted, the whole 
co.st falls upon one who is probably just bcgiiming life, and 
is quite unable to afford it. Tlie work is therefore postponed 
for a considerable period, and perhaps is given up altogether. 
Now the Department of Science and Art grants aid in fitting up 
the schools which are under its control. If the Department 
would give similar aid towards purchasing expensive apparatus for 
research, or would allow competent workers to hire such instru¬ 
ments for the period they re(j[uire them, much of tlie difficulty to 
which 1 have alluded would be removed. Many, I am sure, would 
be glad to avail themselves of the opportunity, and would willingly 
fulfil the conditions necessary to ensure the safety and proper use 
of the apparatus. I may remark that by this means it would 
probably be easy to organise to a certain extent the investigations 
to be carried on, and thus render the results far more valuable 
than they would be if isolated. Looking to the national import¬ 
ance and the unremunerative character ot this kind of work, few 
will think that this appeal is exorbitant, 

I wish to allude to another point, to which attention has 
already been drawn in your correspondence columns (Nature, 
vol. viii. pp. 506, 550). A scientific man, unless he is fortunate 
enough to be within easy distance of a large scientific library, 
is practically debarred from reading even the most valuable 
memoirs that are published. Abstracts, indeed, he may seej 
but these only serve to remind him that if he would get the 
, original memoir for himself, he must purchase with it matter 
which is useless to him, but perhaps of the highest value to a 
worker in another branch. If these memoirs could be purchased 
in a separate form—or even if collections of papers bearing upon 
closely related subjects could be obtained—another cause of the 
costliness of science would be removed. 

It has occurred to me that something ought to be done 
amongst ourselves to remedy our position as regards the transac¬ 
tions of the learned, societies and the scientific periodicals. Could 
not a book-club be instituted, the members of which, upon paying 
a small annual subscription, should receive in turn the chief scien¬ 
tific periodicals? Or would it be more easy for a number of us 
who happen to take in different journals, to exchange them? 
If any of your readers should be inclined to co-operate with me 
in initiating either of these schemes, or to furnish any suggestions 
on the subject, I should be glad if he would communicate with 
me. 

Sherborne, Dorset, July ii H.. W, Lloyb Tanner 
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Photographic Irradiation 

As the question, of whether irradiation is due to the imperfec¬ 
tion of the instruments, or to an action taking place within the 
thickness of the collodion film, is a matter of considerable im¬ 
portance in all cases in which photography is made use of for 
the purposes of accurate measurement, I have repeated and some¬ 
what varied the experiments which have lately been descidbed in 
Nature, vol. x. pp. 205, 223, by Mr. Ranyard. I therefore laid on 
a uranium dry plate a piece of platinum foil, and with full aperture 
of lens took, with an exposure of twenty-five minutes, a photo¬ 
graph of a piece of cardboard, in which were four parallel slits, 
hung against a background of bright sky. In spite of the long 
exposure, the images of the slits are sharply cut off at the place occu¬ 
pied by the edge of the platinum foil, though at the same time 
there are very marked traces of the outer hazy irradiation arising 
from reflection from the back of the plate. I then took with 
the same exposure, and under^what seemed to be similar con¬ 
ditions of illumination, a photograph of the same cardboard 
sheet, on an extra-sensitive Liverpool plate, and again found that 
the images of the slits were sharply cut off. This seems to me 
to decisively show that the irradiation cannot be due to a spread¬ 
ing within the film, caused by the light dispersed from the 
highly illuminated particles in the collodion, as suggested by 
Mr. Aitken ; and I feel inclined to agree with Lord Lindsay and 
Mr. Ranyard that it must be due to some cause that has its seat 
of action in front of the collodion film. 

Bedford W. C. Crofts 

Feathering in Flint Weapons 

It is now some years since I first noticed the fact that in a 
number of flint weapon heads in my possession a distinct spiral 
could be traced in the form, this being evidently due in part to 
the direction of the line of fracture in the flint, but also in part 
to an exaggeration of this by the hand of the workman. In the 
last number of the Scientific American is depicted an arrow-head 
with the edges very distinctly feathered, so that if the weapon 
with which it was armed was propelled with any great rapidity, its 
revolution would be a matter of necessity and would result in a 
greater steadiness in its line of trajectory. 

After having ascertained that my own weapons were all twisted, 
I examined a number of others with the view of ascertaining if 
the same spiral existed in them, and in all I found that there was 
something like it, and the more finish they presented the more 
twisted they were. 

A very simple method enabled me to show the twist well. I 
pressed a flint between two pieces of greased pipeclay, then re¬ 
moved it carefully and filled its place with liquid plaster of Paris. 
Cross-sections of this cast in various directions showed the twist to 
perfection, and I found that the two wings of the flint were 
twisted in opposite directions though identical in relation to the 
axis of rotation), and that the curvatures were identical with those 
seen in the ii'oii arrow-heads provided with wings which are used in 
many savage countries to this day, and were till lately, if indeed 
they are not still, made in large quantities in Birmingham. The 
most perfectly twisted stone arrow-head which I have yet seen is 
one made of quartz, where the line of fracture could not help the 
manufacturer in the least, and where it must have been the result 
of deliberate workmanship. It was an American weapon. The 
line of fracture of flint always gives a more or less pronounced 
spiral, and this may be one of the many reasons for its having 
been almost universally selected as the material for arrow-heads 
when it could be got. In fact, it is a difficult thing to find a flint 
flake of any size which has not a very evident spiral form, and I 
have a photograph in my possession of two weapons which I 
have examined and which are almost identical, one found without 
its shaft near Bridlington, in Yorkshire, and one with its shaft 
found in the hands of a native of New Zealand ; and it would be 
impossible to tell, from the style of manufacture, which weapon 
belonged to which country. It is impossible to regard this as 
mere coincidence, but we must look on it, in each case, as 
an independent discovery of the principle of the rotation of the 
rifled projectile. Lawson Tait 

LOCALISATION OF FUNCTIONS IN THE 
BRAIN 

A t one of the last meetings of the Royal Society, Dr. 

Burdon-Sanderson related the results of experi¬ 
ments he had recently made with a view to the further 
investigation of the important discovery of Hitzig and 


Fritsch, that there are certain spots on the surface of the 
cerebral hemispheres by the excitation of which the 
muscles of the opposite side of the body can be thrown 
into combined action. 

It is well known that Dr. Ferrier, of King’s College, 
who has studied the topographical distribution and limita¬ 
tion of these active spots or areas with great minuteness 
on a considerable variety of animals, has founded upon 
his experiments a theory that these spots correspond to 
organs situated at or near the surface of the hemispheres, 
and that it is the function of these organs to originate 
combined voluntary movements. Dr. Ferrier has accox’- 
dingly pi'oposed to call them motor centres.” 

As, however, the facts appeared to Dr. Sanderson to 
be quite as consistent with the view previously entertained 
by physiologists that the function of co-ordinating volun¬ 
tary movements is localised lower down in the cerebro¬ 
spinal centres, he thought it necessary to ascertain, with 
reference to some of the most characteristic combined 
movements produced by stimulation of the surface of the 
brain, by the interrupted voltaic current (Hitzig and 
Fritsch), or by induced currents (Ferrier), whether the 
very same combinations of movements could not be 
produced after ablation of the grey substance in which 
the centres ” for their production were supposed to be 
contained. If it could be shown that after complete 
removal of the ‘‘ centres,” the effects to the production of 
which they were supposed to be essential could still be 
observed, this would go far to prove that the facts had 
been misinterpreted ; and if it could be further shown, not 
only that the phenomena might present themselves in 
animals deprived of the centres from which they were 
supposed to originate, but that they could be produced 
in such animals by the same methods and under the same 
circumstances as in normal animals, this would go far to 
negative the existence of any organs at the surface of the 
brain to which the term motor centi*e ” could with any 
propriety or accuracy be applied. 

In accoi'dance with these considerations, Dr. Sanderson 
planned expeifiments, in some of whiqh the superfleial 
convolutions containing “ centres ” were removed, while in 
others the whole of the anterior part of the left hemi¬ 
sphere as far down as the outer portion of the corpus 
striatitm was taken away with the aid of a sharpened 
spoon. In each case it was found (i) that when after the 
removal of the cortical grey substance, the cut surface of 
white substance is excited by induced currents, move¬ 
ments of the opposite side of the body are produced, 
which are of the same character as those which result 
from excitation of the n atural surface ; (2) that the excita¬ 
bility is limited to certain spots, which can be as sharply 
defined as those demonstrable on the natural surface ; 
and (3) that the relative positions of the active spots on 
the cut and natural surfaces respectively correspond 
closely with each other. 

Simultaneously with the publication of Dr. Sanderson’s 
communication, a paper appeared in Eckhardt’s Bdtrdge, 
in which an account was given of very similar experi¬ 
ments, of which the results, though incomplete, corre-' 
sponded, so far as theory went, with those above related. 
We learn also that Prof. Hermann of Ziirich has also 
made experiments which have led him to reject in the 
most unequivocal manner the conclusions of Hitzig and 
Fritsch. 

THE FORM OF COMETS^ . 

IL 

T ET us see what ideas, what explanations have been 
^ suggested by the aspect of these monstrous pheno¬ 
mena, so evidently subject to the influence qf tiio sun. 

On examining comets, the first idea is pre- ^ 

*P* 229. 
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sented to the mind is that the head of a comet is the seat 
of an emission of matter which takes place in a direction 
opposite to the sun; it seems as if the comet fused at 
one end, and that the matter thus thrown off is arranged 
into an immense plume, exactly like the smoke which 
escapes from the chimney of a steamer at full speed. 
Let us examine this analogy more closely, and suppose, 
first, the boat to be motionless, with the smoke ascending 
vertically in a perfectly calm atmosphere. Each puff of 
this smoke is sent into the air with a certain speed, and 
the successive sections of the vertical plume thus formed 
will represent the positions which these puffs will have 
reached at the same instant. The puffs first emitted will 
be the highest; the latest ones will be lowest; if then we 
knew the law of the ascending movement of any puff, we 
should thus be able to assign the instant at which each 
section of the vertical plume was shot forth. Meantime, 
should we set the steamer moving in the motionless air, 
the place at which each section is emitted will gradually 
advance; each of these will ascend almost vertically over 
its place, for the speed of the horizontal movement which 
the boat communicates to it will be very rapidly exhausted 
in resisting the motionless air, and at the end of a certain 
time these puffs will be found dispersed in an inclined 
plume, presenting a curvature more or less marked. At 
first, this curvature will assume a vertical direction, i.e, 
the direction of emission. 

On the other hand, the successive puffs, in ascending, 
tend to spread out; the earliest and highest must then 
become rarefied and disappear from sight. The tail,— 
no, I should say the plume of smoke thus formed, must 
become less and less dense, at the same time becoming 
less and less distinct and gradually getting obliterated. 

Does it not seem as if here we had put our finger upon 
a complete analogy ? The comet proceeds on its way like 
a steamer ; it describes round the sun an orbit elongated 
like the path of a bomb; heated more and more by the solar 
ra>s,its matter is expanded and escapes into space, like 
that of 1 rocket. Is it not natural that it should send off 
a plume analogous to that which escapes from the funnel 
of a machine in motion ? If we knew the rate of emission 
of each puff of cometary vapour, would we not be able to 
calculate the place which it must occupy in the tail, 
and even the form of the tail itself ? Reciprocally, after 
having carefully determined the figure of this tail, would 
we not be able to form some estimate of the rate of the 
nucleal emission of the comet ? Such, very nearly, was 
Newton’s point of view in studying these magnificent 
phenomena. The comet of 1680, which appeared in the 
time of Newton, had a tail of 25,000,000 leagues in length; 
it forcibly impressed this great geometer, and originated 
in his mind views similar to the analogy which we have 
just indicated. 

But analogy is not always a perfectly trustworthy 
guide. Here the differences preponderate consider¬ 
ably over the likenesses. We have certainly in the 
heavens a heated body which in its progress emits 
vapours like a gigantic steamer; but where is the 
funnel, where is the atmosphere ? And, remember, 
the atmosphere here plays an important part, for it 
is its presence which determines the ascent of the 
puffs of smoke. If these ascend, it is from the same 
cause as balloons, because they are lighter than air. 
Take away the air, instead of mounting they will fall. 
Well, in the sky there is no air; space is void of matter 
forming a continuous and ponderous medium, layer on 
layer, until the surface of the sun is reached. Moreover, 
Laplace has shown that the power of the sun in attract¬ 
ing a ponderable fluid will not extend beyond a veiy 
narrow limit. As to the ether of the physicist, it need not 
engage our attention for an instant, since, by definition 
this hypothetical ether is imponderable. We shall not be 
much astonished that the genius of Newton should have 
been content with a similar analogy, if we only reflect on 


all the difficulties which the doctrine of attraction raised 
in the minds of the eighteenth century, and on the Carte¬ 
sian prejudices which greeted its first appearance on the 
Continent. What would have happened if, at the first, 
the too absolute terms of this doctrine had seemed 
to be contradicted by the phenomena of the figure of 
comets ? It was then necessary, at any cost, after having 
incontestably connected the movement of these bodies 
with the new doctrine, to let it also be seen, even though 
it was by an analogy somewhat forced, that their figure 
could be explained in the same manner. 

Now that the doctrine of attraction is established on 
an immovable foundation, our mind is able to detach itself 
from the purely metaphysical part of the original affirma¬ 
tions, which presented it to us as the single force to which 
all celestial phenomena ought to be subordinated. But 
before invoking another force, it is necessary at the very 
outset to draw from attraction all the consequences ap¬ 
plicable to comets ; and we shall do so by showing that 
the force, which seems constantly to tend to unite, to 
agglomerate scattered material, is, in reality, also quite 
capable of producing in certain cases the opposite effect, 
viz., of undoing existing agglomerations. 

To proceed in order, let us ask, first, why comets have 
tails while planets have not. Is it because comets ap¬ 
proach closer to the sun and are thus subjected to a very 
powerful heat ? Certainly not; for the planets Venus and 
Mercury, especially, are constantly closer to the sun than 
most of the comets at their perihelion, and yet neither 
Venus nor Mercury has the faintest trace of a tail. Must 
we attribute the figure of comets to the parabolic nature 
of their orbits, in virtue of which their distance from the 
sun varies enormously, while the planets remain always 
very nearly at the same distance from the centre of our 
solar system t An illustrious poet, Lamartine, wishing to 
depict a creator of the earth, indifferent to his creature, 
has beaiuifuUy said— 

Et d’un pied detlaigneux la lan9ant clans I’espace, 

Rcntra clans son repos. 

If the kick had been stronger, tlte earth would have 
been sent to describe a cometary orbit round the sun, ij\ 
an elongated ellipse or a parabola, instead of the circle 
which it now describes ; but, for all tliat, it would not 
have become a comet, it would have had no tail. Do 
you know what shape would be the i*esiilt on this suppo¬ 
sition ? The imperceptible solar tides of/he ocean would 
be gradually restrained in proportion as the earth ill’ 
creased its distance from the sun, and soon would dis¬ 
appear altogether; our atmosphere would be more and 
more condensed into layers always spherical and concentric 
with the earth ; our planet would be lost in the depths of 
infinite space without any other change than a more 
marked contraction due to the predominating cold of 
space. 

Are comets, then, formed of matter different from that 
of the planets? No ; such an idea cannot be accepted 
now that spectrum analysis has told us of the existence 
of sodium, magnesium, and calcium in the sun, hydrogen 
in the stars, and our ordinary gases even in the most 
distant nebulae. Above all, we find the same elements 
subject to the same mechanical, physical, and chemical 
laws. 

The truth is more simple. If our planets have no tails, 
it is because they have an enormous mass ; if comets 
have tails, it is because their mass is extremely small, and 
because the attraction which this mass exercises upon 
their materials is not sufficient to hold them back and to 
overcome the external forces which tend to decompose 
them. 

Nowhaviwehit upon a notion which I must dwell 
upon all the more that it has not hitherto been sufficiently 
popularised. You have^ heard of a general law in the 
world of organised and living beings, called “ the struggle 
for life,’^ the fight or effort which it is necessary to make 
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in order to live, i.e. to resist the external forces which 
tend to death. Those that have in themselves a sufficient 
resisting force are developed and found persistent races ; 
the feeble succumb and disappear. The same law reigns 
in the heavens. A body would subsist eternally by virtue 
of its internal forces if it were alone ; but every neigh¬ 
bouring body becomes for it a dissolving cause by virtue 
of the attraction which the former exercises on the latter. 
The strong resist; they are the planets : the weak yield 
and end by succumbing; they are the comets. 

Mechanics will convince us of this. Let us take a 
comet far away from the sun, leaving out of consideration 
at first the very weak attraction to which the former is 
subject; we can do this, for it is then sensibly the same 
for all its parts. Its solid, liquid, or gaseous materials are 
under the influence of their mutual attractions and of the 
feeble heat which they receive from without, freely dis¬ 
posed in regular layers, superposed so as to form a globe 
spherical like the earth, a globe whose centre will be 
occupied by the most compact parts and whose surface 
will be formed of the lightest parts. Whether this globe 
be at rest or in motion, if things remain thus, the comet 
will subsist; you will see its bright nucleus surrounded by 
a less luminous but quite sunny nebulosity, and this same 
form will indicate to you a body in which the forces which 
act on all its parts are directed towards the centre. Such 
is the first form in which we have represented Donates 
comet (Fig. 3). 

But if the comet comes nearer to the sun, the solar 
attraction will rapidly modify this state of things. The 
parts nearest to the sun will be attracted more strongly 
than the centre, and will have a tendency to separate 
from it; the difference of the solar attraction on the 
various paits bf the have the effect of elongat¬ 

ing that body Somewhat in the direction of the radius 
t^ector ; this is a phenomenon quite like that of the tides. 
The second sketch (Fig. 4) of the comet of 1858 offers an 
example of this ; but already the eccentricity of the 
nucleus ought to put us on our guard against any 
incompleteness in our present reasoning, founded upon 
the sole consideration of attraction. Nevertheless, you 
see, the body remains entire ; the solar action being very 
feeble, at that great distance, the attraction of the comet 
o-n .its exterior strata still preponderates, and the resultant 
of these vaiious forces at each point is still turned towards 
the interior; the layers which compose it are everywhere 
convex externally, and do not show any symptoms of 
dissolution. 

But bring the comet still nearer to the sun \ the attrac¬ 
tion of that body will no longer be limited to the produc¬ 
tion of an elongation ,• you will see the external layers 
become still more deformed and finally open out so as to 
let matter escape. 

There exists, for every body placed within the sphere 
of action of our sun, a surface limit beyond which its 
matter may not pass, under pain of escaping to that body 
and falling within the domain of the solar action. This 
surface limit depends on two things—the mass of the 
body and its distance from the sun. For a planet like 
the earth, whose mass is so considerable, this surface 
limit is very distant, and yet, within the still terrestrial 
region of its satellite, the moon, a child could lift, without 
much difficulty, a body which would weigh for us 36,000 
kilogrammes, so feeble does the attraction of our globe 
become at that distance of 60 terrestrial radii. A little 
beyond the lunar orbit, a body would cease to belong to 
the earth, and would enter the exclusive domain of the 
sun. But for a comet, this surface limit is much nearer 
the nucleus, and, naoreover, it draws nearer and nearer, in 
proportion as the comet approaches the sun. One of the 
most eminent professors of the high education, M. E. 
Roche, of Montpellier, has submitted this question to 
analysis, leaving aside accessory circumstances such as 
the rotatory movement of the body under consideration 


and the curvature of its trajectory ; he has thus been 
'enabled to discover that the surface which so limits a 
body in the vicinity of the sun presents two singular 
points in the direction of the radius vector, setting out 
from which this surface is widened out into conical net¬ 
work, in such a manner that the dissolution of a body 
the matter of which reaches or passes beyond these 
boundaries, is effected principally in the vicinity of the 
points referred to, flying, so to speak, into two pieces, 
thus obeying at once the attraction of the comet and 
especially the thenceforth preponderating attraction of 
the sun. 

And it ought not to be objected to this that there is no 
reason why the matter of a body should tend thus to be 
separated from its centre and to fill a volume greater and 
greater, so as to reach or surpass the fatal limit. This 
tendency exists ; it proceeds from the increasing heat 
which a body that approaches nearer and nearer to the 
sun experiences, and from the progressive expansion 
which thence follows in the matter. Certainly if the earth 
were drawn nearer to the sun, the dilatation of its solid 
nucleus would be a small matter, but thenceforth the seas 
would be reduced to vapour and would pass wholly into 
the atmosphere. In the case of comets, in which the 
matter presents a much less marked degree of aggregation 
—doubtless because its original heat, due to the union of 
the particles which compose it, was not sufficient to 
bring about all the chemical reactions—the solar heat 
produces an expansion comparable to that of ^asel 
According to my calculations, this expansion dilates thb 
radius of the concentric zones which we can distih^ui^|i 
so well in the head of Donates comet, at tlfle'rate 
metres per second. So long as these zones remw 
interior of the surface-limit, they are not dissoli^M; bht lf 
they should happen to go beyond it, the|^ nmtetihfe 
off at the bidding of the sun’s attraction, ' ; ^ 

Thus all the conditions of instability are found uhi^ 
in comets. Their mass is extremely small, and, conse¬ 
quently, the surface limit is very near the centre of gravity. 
Their distance from the sun diminishes rapidly in the 
descending branch of their trajectory ; consequently this 
surface limit becomes more and more contracted. Finally, 
their enormous volume tends unceasingly to dilate, be¬ 
cause of the increasing heat of the sun, and to cause the 
cometary matter to shoot out beyond this surface limit. 

What becomes of this matter after it is set free by the 
action of the sun? Having escaped from that of the 
comet, it will none the less preserve the original speed, 2>. 
the speed which the comet itself had at the moment 
of separation; this speed will scarcely be altered by 
the feeble attraction of the cometary nucleus, or by the 
' internal movements of which I have spoken, since these 
I are measured by a few metres per second, while the gene- 
; ral motion round the sun takes place at the rate of 10,15, 
f 20 leagues and more per second. The molecules, sepa- 
i rated and thenceforward independent, then describe 
■ isolated orbits around the sun, differing very little from 
that of the comet. Those which are found in advance 
go a little faster and take the lead; those which are 
behind remain a little in the rear; so that the aban- 
, doned materials are divided along the trajectory of 
the comet in front and in rear of the nucleus. In time 
these materials are separated considerably from the body 
from which they emanate, and are more and more dis¬ 
seminated ; but considered at the moment of emissioh^ 
they will form two visible appendages, two sorts of tails 
opposed and stratified on the orbit of the comet , 

We touch here on the decisive point nf 
search. To take the final step it will be 
to consider the two figures 6 and 7. The 
the successive shapes C, C', O', which a 
according to the preceding theory, if 
! force in play than that of attraction. . Fig^ 7 
! the actual fact, the forms which ^ a comet assumes 
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reality according to its progress in its orbit round the 
sun, S. Evidently there is no resemblance between these 
two series of figures. Then the preceding theory fails in 
some point, and as the error will not have been in the 
part attributed to attraction, it must be found in the 
assumption that this is the only force. In other words, 
it is sufficient to compare the effects of attraction with 
the real facts, to be convinced that there must be another 
force at work in the cometary phenomena. And as the 
former would be capable only of disseminating the matter 
along the orbit, the new force must be capable of driving 
this same matter in the direction of the radius vector; it 
must then be opposed to attraction; it must repel and 
not draw. What may this force be ? Ought it not to 
make itself felt elsewhere than in the gigantic tails of 
comets ? How can the same body, the^ sun, at once 
attract and repel matters of the same origin ? And how 
does it come to pass that since it acts so powerfully on the 
matter of these bodies, this repelling force of the sun 
does not change the movement of their nuclei which 
appear to follow so faithfully the laws of solar attraction ? 
This last question will put us on the right track. 

And first, do comets follow rigorously, like planets, the 
laws of attraction ? That the law has been firmly esta- 
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blished in the case of the planets, I cannot doubt, for we 
have for these bodies a historic series of observations 
going back to the Chaldeans and including thousands of 
revolutions of each of them. If there had been the 
least disagreement between the phenomena and the law 
to Which they are assigned, the disagreement, no matter 
how smah^ must at length have become sensible, after 
accumulating during so lengthened a period. But comets, 
in general, appear only once; we only see them and can 
only observe them in a very restricted part of their orbit ; 
so that should a very slight influence alter their move¬ 
ments, its effect would be confounded with the inevitable 
errors of observation, and astronomers would not be able 
to distinguish it. There are, no doubt, some periodic 
comets, such as those of Halley, Bidla, Encke, &c., but 
the first has a period of seventy-five years, so that in going 
back to its earlier appearances, we very soon reach the 
time when comets belonged to the domain ©f astrology. 
That of Bidla has a period of 6| years, but its fir§t cer¬ 
tain appearance dates only from the end of last century, 
and in the course of that time a singular accident has hap¬ 
pened to it: it has been divided in two. There remains 
Encke^s comet, the only one which can be subjected to 
the verification of which we have spoken, on account of 
the numerous revolutions which it has accomplished since 
its discovery in 1786. Well, it is found that this comet, 
the only one which can be tested in the way we speak 
of, does not follow exactly the laws of gravitation. Ac¬ 


cording to these laws, when we have taken account of the 
perturbations caused by the neighbouring planets, the 
time of revolution ought to be constant, while, in fact, it 
diminishes regularly during each i-evolution; the effect 
established in this instance is of considerable magnitude, 
about half a day. 

In face of such a fact there is room for the question 
under consideration, viz.. Is attraction the only force 
which governs the universe ? But how can we formulate 
such a doubt, when the carefully-studied movements of 
the planets may be perfectly accounted for, for thousands 
of years past, exclusively by the theory of attraction ? We 
can escape the difficulty by an artifice identical with that 
which enabled Newton to account for the tails of comets 
by attraction alone : I refer to that vast and rare atmo¬ 
sphere which Newton placed in space around the sun, 
and in the midst of which the cometary materials are 
elevated, according to him, exactly as the smoke of our 
chimneys in our terrestrial atmosphere. Geometers, 
then, introduced the resistance which this general 
medium ought to oppose to the progress of a comet on 
account of its small density, while the same medium 
would oppose only an insensible resistance to the planets 
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on account of their relatively small volume and their 
enormous density. It is a remarkable fact that the 
analysis founded on this impossible hypothesis perfectly 
accounts for the anomaly proved to exist in the orbit of 
Encke’s comet,_ viz., its progressive acceleration, I feel 
bound to question this analysis, and to show (i) that its 
primary basis is radically Mse, since it leads to the ad¬ 
mission that a material and ponderable medium may 
remain inamovable around the sun; (2) that the conclu¬ 
sion of this analysis, so far as it is valid and conformable 
to observation, simply proves that there must exist an 
action opposed to the movement of the comet and 
directed along the tangent to its orbit. Various causes, 
moreover, may lead to the same conclusion, and differ 
only, as to other effects, in quantities difficult to appre¬ 
ciate. But we learned above, from the phenomena of the 
tails, that there also exists an action in the direction of 
the radius vector. The resisting medium of Encke, or 
the immense^ solar atmosphere of Newton, being physi¬ 
cally impossible, I have been led, by two different 
ways, to a new force which would satisfy these data by 
producing the two actions or components above men¬ 
tioned : that which expels the cometary molecules in the 
direction of the radius vector, and that which acts upon 
the comet in the inverse ratio of its tangential velocity, 
{To be continued?^ 
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REPORT OF PROF. PARKER’S HUNTERIAN 
LECTURES ‘^ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULV^ 

VI. 

I N no animal has the study of cranial development 
yielded richer results than in the frog. In tadpoles, 
from the time of hatching onwards, such points as the true 
nature of the trabeculse, and their distinctness from the 
investing mass, the fact that the -stapes is a segmented 
portion of the ear-capsule, and not the apex of the hyoid 
arch, and the relations of the pterygo-palatine arcade 
have been demonstrated with certainty. Most instruc¬ 
tive, also, is the way in which the various arches become 
segmented, altered in shape, direction, and relative size, 
and made to subserve the most various functions. 



FiU. 17.—Head of Tadpole 2—3 lines long, with the facial arches exposed 
by removal of the skin from the left side ( x 

Besides the adult, nine stages of the frog’s skull were 
described. 

I. (Fig. 17),—In tadpoles at about the time of hatching 
thd' whole organism is in a very rudimentary condition. 
The mouth and the gill-slits are closed, the dehiscence of 
the tissue between the facial arches by which they are 
formed not having yet taken place. On the first and 
second branchial arches small papillae, the rudiments of 
the external gills, have made their appearance (see Fig. 
17). The little creature, now about a quarter of an inch 
or less in length, is usually found attached to water 
weeds by the horseshoe-shaped sucker beneath its throat, 
which, though serving the same purpose, must on no 



Fig. 18.—Head of Tadpole, s lines long (x 61 ,). Or.P. Orbitar proces.s. 

account be confounded with the suctorial mouth of 
the lamprey. The facial arches are in a perfectly 
simple and undivided condition, all those behind the 
mouth are curved slightly backwards in the lower half, 
while the trabeculse incline forwards and are thus 
made to diverge considerably from the mandibulars, 
although in their upper portion they have almost exactly 
the same inclination as their successors in the series. The 
investing mass consists of two small patches of nascent 
cartilage, one on each side of the notochord. The audi¬ 
tory are the only sense-capsules [which have undergone 
chondriheation, and in them the process is quite incom¬ 
plete, a large membranous space being still left uncovered 
by cartilage. Two pairs of labial cartilages ( 1 ) are formed, 
and probably answer in a general way to the first and 
fifth of the series described in the shark (see Fig. 2, 
\\ F). 

* Contiimed from p. 168. 


2. Tadpole about J in. long). The external gills have 
now (four or five days after hatching) become plumose 
and the mouth and branchial clefts open freely into the 
pharyngeal cavity. The most important advance is in the 
commencing separation of a small segment (hypo-mandi¬ 
bular) from the second arch, which in the next stage has 
become Meckel’s cartilage. The hyoid has also begun to 
diverge from its predecessor in its lower part, and a fourth 
branchial arch has appeared in addition to the three ob¬ 
servable in the first stage. 

3. (Tadpole about in length, Fig. r8,) The trabe¬ 
culae have now united with the investing mass and with 
each other before and behind the pituitary body, and 
have become almost horizontal ,* they likewise begin to 
foreshadow some of the changes which afterwards take 
place in them, becoming slender anteriorly, to form the 
cornua trabeculae (H.Tr), and just behind the olfactory sac 



Fig. 19,- -Head of Tadpole, i in. long: (X 4]). Op, Opercular aperture. 

being thickened slightly in the future ethmoidal region. 
Meckel’s cartilage now forms a true articulation with the 
■ fixed or suspensorial portion of the arch to which it be¬ 
longs; slightly above the articulation two processes are 
sent out from the suspensorium ; the outer (Or.P) is the 
orbifar p 7 ' 0 €essj while the inner (Pl.Pt), uniting with the 
trabecula, forms a commissural band of cartilage, the 
rudiment of the ptcrygo-palatihe arcade : between these 
two processes, the second and third divisions of the tri¬ 
geminal nerve run. The hyoid arch has assumed a won¬ 
derfully shark-like character (see Fig. 2), having divided 
into an upper and a lower segment, the former of which 
(hyo-mandibular, H.M) has come into close relation 



with the preceding arch, while the latter hangs free, 
forming an open angle with the mandible, and unites with 
its fellow of the opposite side by means of a median basi- 
hyal. The investing mass and ear-capsules are now com¬ 
pletely cartilaginous. 

4. (Tadpoles i in. long, Fig. 19,) At this stage the 
hind limbs have made their appearance, and the oper¬ 
cular fold has completely grown over the gill arches on the 
right side, a small slit (Op) still remaining on the left. 
The cranial elements have now assumed somewhat the 
appearance of a skull, which however differs most 
markedly from that of the adult frog. The trabeculse, by 
complete union in their hinder two-thirds with each other 
and with the investing mass, have formed a !i^oyd basts 
craniij they have also sent up a low wall on side of 
the brain, thus tending to inclose and ih jffont of 
their union with the pterygo-palhtine ■ developed a 
prominent transverse ridge (Fig. 19^ rudiment of 
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the ethmoid. The suspensorium is stili greatly inclined 
forwards, so that the quadrate lies immediately under the 
ethmoidal region, and, consequently, the palato-pterygoid 
and MeckeFs cartilage, though lengthening, are still ex¬ 
tremely short. The hyo-mandibular has completely 
coalesced with the suspensorium, which is now therefore 
a compound structure, and presents above two of the 
three processes mentioned in the axolotl, namely the 
pedicle (p) and the otic process (0), the latter at this 
period belonging equally to both arches, the pedicle to 
the mandibular only. The brancliia) arches have united 
with one another above and below to form a perfect 
branchial basket The stapes (St) is now completely cut 
out of the wall of the ear sac, and the first ossification has 
made its appearance on the base of the skull, in the posi¬ 
tion of the para-sphenoid. 

5. In tadpoles in which the legs have increased greatly 
in size and the tail has begun to shrink, a marked 
advance has taken place in the proportion of the jaws to 
the rest of the skull; the mandibular pier has moved 
downwards and backwards so as to lie at an angle of 45° 
with the skull-flow, and the palato-pterygoid and lower 
jaw are correspondingly lengthened. (Fig. 20 shows the 
process further advanced.) The orbitar process is greatly 
decreased in size and lies higher up on the suspensorium, 
and the ethmoidal cartilage has sent out a vertical keel¬ 
like plate (the septum nasi) between the olfactory sacs. 

6. The tadpole has now moulted its larval skin, so as 
to expose the fore-limbs, and the tail is reduced to half its 
original size. The walls of the brain-case, commenced in 
the fourth stage, are now complete, and by their union above 
have formed a roof, interrupted only by their membranous 
fontanelles, which are persistent in the adult, one in the 
frontal, and a symmetrical pair of smaller ones in the 
parietal region. The septum nasi is complete, and two 
wing-like processes growing from it have inclosed the nasal 
capsules by uniting with the floor formed by the greatly 
expanded hypo-trabeculars. The hyoidean portion of the 
otic process (Fig. 19, o) has now freed itself from its 
connections, and appears as a triangular nodule of carti¬ 
lage, the pharyngo-hyal (Fig. 20, Ph.Hy), or detached 
apex of the arch ; at the same time the remainder of the 
coalesced portion (Figs 18 and 20, H.M) begins to show 
signs of separating once more from its union with the ’ 
mandibular pier. Besides the para-sphenoid, the parietal, 
frontal, nasal, pre-maxillary, maxillary, squamosal, articu¬ 
lar, and dentary ossifications have appeared. 

7 (Fig. 20). The skull of young frogs in which the tail 
has just disappeared differs from that described in the 
last stage, chiefly by the extension of the centres of ossi¬ 
fication already mentioned, and the appearance in addi¬ 
tion of the exoccipital, prootic, pterygoid, quadrato-jugal, 
and septo-maxillary. The free portion of the hyoid (St. 
Hy) has assumed the slender proportions which charac¬ 
terise it in the adult, and it is united by fibre to the upper 
part of the arch (H.M), which, although still fused with 
the suspensorium, is marked off from the latter by a 
distinct depression, and shows unequivocal signs of com¬ 
mencing separation. 

8. A most important metamorphosis has taken place in 
this stage, which includes young frogs just commencing 
their first summer. The pharyngo-hyal or nodule of 
cartilage separated from its arch in the sixth stage (see 
Fig. 20, PkHy) has now come into close contact wdth 
the stapes, although it does not actually articulate with it 
until the succeeding stage ; this freed apex of the hyoid 
arch thus becomes the inter-stapedial piece (Fig, 16, 
p. 168, i.st) of the ossicula auditus, the representation of 
the orbiculare of mammals. At the same time the 
next segment of the same arch (Fig. 20, H.M) has become 
completely separated from its connection with the sus¬ 
pensorium, and has taken on the form of the other three 
elements of the chain of ear-bones, the medio-, supra-, 
and extra-stapedials (Fig. 16, m.st, s.st, e,st), which 


together are the homologue of the mammalian incus. 
The malleus, although having its functional analogue in 
the extra-stapedial (the end of the chain fitting into the 
drum-membrane) is represented morphologically by the 
frog^s suspensorial cartilage, being, as will be shown in a 
future paper, the proximal end of the mandibular arch. 

9. The embryonic characters are now (first autumn) 
fast disappearing. The suspensorium is at riglit angles 
with the long axis of the skull, or almost exact half-way 
between the positions it occupies in the seventh stage 
(Fig, 20), and in the adult (Fig. 14, p. 168). The ossicula 
auditus have come into union with the stapes, and the 
stylo-liyal instead of being attached (as in Fig. 20) to the 
suspensorium, has grown backwards to its adult position, 
where, however, it is united only by fibrous tissue. The 
parietals and frontals arc still separate, and the maxilla has 
not extended backwards to the quadrato-jugal, although 
the fibrous space between them is now quite small. The 
girdle-bone (Fig. 19, G) is singularly behindliand in its 
ossification ; even at this stage it is represented only by 
a slender plate of bone immediately anterior to the 
frontals. At a further stage endosteal ossification sets up 
in the cartilage on cither side of this region, so that the 
girdle-bone is formed by the coalescence of three separate 
centres.* 


THE STRICKLAND CURATORSIIIP IN THE 
UNIVERSITY OF CAMBRIDGE 

HE Vice-Chancellor of the University of Cambridge 
has approved the nomination, by Miss Frances Strick¬ 
land, of Apperley Court, of Mr. Osbert Salvin, F.R.S., to 
the office of Strickland Curator,” lately founded and 
endowed by that lady, and the Museum of that Univer¬ 
sity will therefore reap the benefit of having attached 
to it one of the best English ornithologists of the day. 
Mr. Salvin, being then a scholar of Trinity Hall, gradu¬ 
ated in mathematical honours in 1857, and immediately 
afterwards proceeded to join Mr. (now Canon) Tristram 
in the natural history researches he was making in Al¬ 
geria, the important results of which are known to many 
of our readers. In the following autumn he sailed for 
Centi’al America, and there began that series of scientific 
observations which has made him the chief authority on 
the zoology of that part of the world. How many times 
he has since visited it we cannot say, but he only returned 
from his last expedition some two months ago, and he has 
besides been all the while well occupied. In addition 
to the many papers he has published, mostly on the birds 
of the Neotropical Region, he has, in conjunction with 
Mr. Sclater, brought out an illustrated Exotic Orni- 
I thology,” intended as a sequel to the celebrated works of 
Daubenton and Temminck, and in 1870 was chosen 
editor of the Ibis, the leading ornithological periodical 
of the world. 

But our object here is not to sound the praises of Mr. 
Salvin,who, it will be seen from what we have said,does not 
requre them, but to point out the advantages that would ac¬ 
crue to science if posts for the study and promotion of its 
various other branches, similar to * the recent foundation, 
were established in our Universities. We are greatly 
mistaken if the Strickland Curatorship ” is not the very 
first step that has been made towards a fulfilment of that 
idea of the endowment of research which has been often 
urged in these columns, and was especially recommended 
in the^ late Report of the Royal Commissioners on 
Scientific^ Instruction and Aid to Science. Admitting 
that the intention of Miss Strickland was mainly to 
secure the proper keeping of her late brother’s ornitho¬ 
logical collection, which was some years ago given by his 
widow to the University, what will be the effect of the 
foundation ? The merely mechanical part of the curator’s 

* It should have been stated in the last paper that Fig. 13 is taken from- 
a drawing kmdly furnished by Prof. Huxley. 



July 30, 1874] 


NATURE 


251. 


duties is slight. A collection once put in order is easily 
so retained. Even the cataloguing of it is a task that 
may not be expected to occupy an ornithologist of Mr. 
Salvin’s ability, knowledge, and experience, a very long 
time—though catalogues in these days, to be worth any¬ 
thing, are more serious affairs than most people would 
fancy. The regulations of the office prescribe that its 
incumbent should then turn his attention to the other 
ornithological collections possessed by the University; 
and, even if the rest be trifling, the Swainson Collection 
may be expected to form a formidable undertaking—to 
say nothing of others that may be acquired from time to 
time. We take it for granted that the University will 
not allow such catalogues to remain in manuscript, but 
will print and publish them as they are completed. If so, 
it will be promoting the advancement of science in this 
particular direction in the most efficacious mode possible, 
and yet, be it remembered, not in a way that by any means 
can be termed “ educational.” The compilation of these 
catalogues will be purely a matter of research, and the 
amount of aid they will furnish to scientific ornithologists 
cannot be calculated. There can be little doubt that to 
the centre in which such good work is being done, many 
other collections will gravitate, and thus Cambridge will 
be for many years to come a recipient and disseminating 
focus of Ornithology. 

Now, even the most ardent ornithologist will hardly 
maintain that his favourite study is the most important in 
the wide round of the sciences, or even of those which 
have to do with biology. The moral of the “ Strickland 
Curatorship” is, that similar appointments ought to be 
established to do for other sciences what that will do for 
Ornithology. And even now we have to mention a curious 
fact which should be an encouragement for future founders 
or fouiidresses to cast their bread upon the waters : two 
other benefits to' this branch of science have unexpectedly 
been the result of Miss Strickland’s endowment. The 
naturalist first selected by her_ for the new appoint¬ 
ment was the learned Dr. Finsch, who, until the 
last few months, had been pursuing his unwearied 
labours on a scanty and uncertain pittance at Bremen. 
When the good people of that city learned that they were 
likely to lose his services, they bethought them that it was 
expedient to retain him, and to do this they resolved 
upon raising his stipend and making his office in their 
museum permanent. In like manner it happened that 
Miss Strickland^s next selection, a young naturalist of 
great promise, was induced to stay at Berlin by the crea¬ 
tion of a post in the museum there specially for him. 
Thus the benefactress of Cambridge has the satisfaction 
of knowing that her bounty has been the means of pro¬ 
viding for two meritorious men, besides accomplishing the 
object she had directly in view. Will no one come for¬ 
ward to further the good work she has so well begun ? 
Now that there is a rumour that one of our greatest living 
naturalists is likely to be tempted by a glittering bait to 
the other side of the Atlantic, it is in the power of many 
a one to preserve the glory of his services to England by 
founding a Professorship of Biological Research in the 
University of John Ray and Charles Darwin I 


A NEW ORDER OF HYDROZOA 

the southern shores of France, at a slight depth 
below the surface of the sea, there may be found 
attached to stones small patches of one of the horny 
sponges which will probably arrest the attention of the 
zoologist by what will appear to him as an unusually 
obvious and well-defined condition of their efferent orifices 
or oscula. 

If one of these patches be transferred to a phial of 
sea-water, the observer will soon be astonished by seeing 
that from every one of the apparent oscula a beautiful 


plume of hydroid tentacles will have become developed, 
and he will naturally believe that the form has at last 
been found which will remove all doubt as to the zoolo-' 
gical position of the sponges, and decide in favour of the 
hydroid affinities recently assigned to them.* 

A more careful examination, however, will show that 
the orifices on the surface have been incorrectly regarded 
as oscula, and that the tentacles form no part of the 
sponge, but proceed from an entirely different organism 
which is imbedded in its substance. ^ — • 

It will be further seen that the organism with which 
the sponge is thus associated is cofitained in a congeries 
of chitinous tubes which permeate the sponge-tissue, and 
open on its surface in the manner of genuine oscula, and 
it will be still further apparent that this organism, while 
undoubtedly a hydrozoon, and even presenting quite the 
aspect of a hydroid trophosome, Ts no hydroid at all, 
and cannot indeed be referred to any of the hitherto 
recognised orders of the Hydrozoa, but must take its 
place in an entirely new and as yet undefined order of 
this class. 

The chitinous tubes and their contents are united by a 
common tubular plexus which lies towards the base of the 
sponge, and they thus constitute a composite colony of 
zooids. The tubes, towards their free extremities, where 
they open on the surface of the sponge, become much in¬ 
creased in width, and here their contents become deve¬ 
loped into a very remarkable body, which has the power 
of extending itself beyond the orifice of the tube, and of 
again withdrawing itself far into the interior exactly like 
the hydranth or polypite of a campanularian hydroid in 
its hydrotheca. When extended, it displays from ax'ound 
the margin of a wide terminal orifice its beautiful crown 
of tentacles; but when withdrawn into the interior of 
the cup-like receptacle, the tentacles are greatly con¬ 
tracted and thrown back into the cavity of its body. Its 
general appearance, indeed, is very like that of a cam- . 
panularian hydranth, and a careful examination is needed , 
in order to show that it possesses all the essential charac¬ 
ters, not of a hydranth, but of a medusa. It has a circu¬ 
lar canal surrounding the terminal orifice and supporting 
the tentacular crown, and it has four symmetrically-dis¬ 
posed longitudinal canals extending from the circular 
canal backwards in the walls of the body. No manu¬ 
brium could be detected, though this was carefully sought 
for at the point where it might be expected to be found, 
namely, where the medusiform zooid passes into the 
common cocnosarc which occupies the narrower portion 
of the tube ; neither was there any appearance of a 
velum, nor of lithocysts or ocelli; but these are compara- , 
tively unessential modifications. 

The reproductive system is probably developed in the 
walls of the longitudinal canals, but in none of the speci¬ 
mens examined was this part of the organisation suffi¬ 
ciently mature to admit of a satisfactory demonstration. 

For the little animal thus constracted I propose the 
name of Stephmioscyphus mh'abilis. Whether it is to be 
regarded as parasitically connected with the sponge, or 
whether the two are only accidentally associated, it is at 
present impossible to say. At all events, in no instance 
did I find the Stephanoscyphus unaccompanied by the 
sponge. 

Stephanoscyphus may then be regarded as a compound 
hydrozoon, whose zooids are included in cup-like recep¬ 
tacles resembling the hydrothecse of the calyptoblastic 
hydroids; but these zooids, instead of being constructed 
like the hydranths of a hydroid, are formed on the plan of 
a medusa. It has plainly very decided affinities with the 
Hydroida, but is nevertheless removed from these bj^ A 
distance at least as great as that which separates ffiom ; 
them the Siphonophora. It thus becomes the or a 
new hydrozoal order, for which I propose the hanie Of 
THECOMEDUSiE. Gfe. J* ALbMAtf 

■ * See HaeeWs 
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ANOTHER NEW COMET. 

T he following letter from Mr. J. R. Hind, dated Mr. 

Bishop’s Observatory, Twickenham, July 27, appeared 
in Tuesday’s Times — 

“ M. Stephan, Director of the Observatory at Mar¬ 
seilles, notified to us by telegram yesterday the discovery 
of a comet on the previous night by M. Borrelly, a col- 
•league of M. Coggia (to whom is due the first detection of 
the bright comet which we have just lost), at that Obser¬ 
vatory. The position at 2 A.M. on the 26th inst. appears 
to have been close to the star Theta, in the constellation 
Draco, in right ascension 238 deg. 4 min., and polar dis¬ 
tance 30 deg. 28 min. The comet is pretty bright, and its 
motion towards the west. Clouds have prevented any 
observation at Twickenham dming the past night. 

“A communication from Berlin this morning mentions 
—contrary to what I should yet have expected from my 
own calculations relating to the orbit—that Dr. Tietjen, of 
the Imperial Observatory, has found indications of a 
sensible deviation from parabolic motion in the recent 
bright comet between April 19 and July 14. The curve is 
elliptical, but the inferred period of revolution is of such 
length as to be open at present to uncertainty, which can 
only be removed by observations in the other hemisphere. 
The semi-axis major is found to be leather more than 430 
times the earth’s mean distance from the sun, and the 
corresponding length of revolution is nearly 9,000 years, 
“ The tail of the late comet increased very quickly and 
considerably in length, as frequently happens soon after 
perihelion passage. Assuming it to have proceeded from 
the nucleus very nearly in the direction opposite to that 
of the sun, its actual length had increased from 4,000,000 
miles on July 3 to i6,oco,ooo on the 13th, and on the 19th, 
the last night it was visible in this hemisphere, to some¬ 
thing over 25,000,000 miles. The increase of apparent 
length in this interval was from 4 deg. to 43I deg.” 


NOTES 

Tsie Priestley Centenary is to be celebrated, not only at 
Birmingham, as we have before announced, but at Leeds, 
by two meetings, to be held in the hall of the Philosophical 
Society, The chair will be occupied at the two meetings by 
Dr. Clifford Allbutt and Mr. Sykes Ward, F.C.S., and addresses 
are to be given by the Rev, J. C. Odgers, who is to read a paper 
On the personal history of Priestley 5 Mr. T. Fairley, F.C.S., On 
the phlogiston theory 5 and Mr. S. Jefferson, F.C.S., On the 
discovery of oxygen. 

Dr. Acland, Regius Professor of Medicine in the University 
of Oxford, has been appointed president of the Medical Council, 
in succession to Dr. Paget, of Cambridge. We believe the 
appointment is a five-yearly one. 

At a general meeting of the Council of the Yorkshire College 
of Science, held last Friday, Dr. T. E. Thorpe was elected Pro¬ 
fessor of Chemistry. Dr. Thorpe has for the last four years had 
the direction of large classes in theoretical and practical 
chemistry at the Andersonian University, Glasgow. He is the 
author of A Manual of Inorganic Chemistry” and “A Text 
Book of Quantitative Chemical Analysis,” and has made many 
original contributions to chemical literature. 

The death is announced of Father Paul Rosa, the colleague 
of Father Secchi at the Roman Observatory. 

The Select Committee of the Legislative Assembly of New 
South Wales, which was appointed to inquire into the manage¬ 
ment of the Sydney Museum, has furnished its report, in wMch 
the appointment of a Curator, with complete charge of the pro¬ 
perty of the Museum, subject to the Minister eff Public Instruc¬ 
tion, is proposed; at the same time an extension of thebuMing 
at present holding the collection is suggested. 


Mr. C. a. Bowdler’s apparatus for steering balloons was 
tested on Saturday last at Woolwich, in the presence of several 
officers of the scientific branches of the army. The balloon to 
which the apparatus v/as attached was the new large one, 80 ft. 
high, belonging to Mr. Cox well, which was considered by Mr. 
Bowdler too large for the size of his machine. His apparatus is 
very simple, consisting of fans like the screw propeller of a ship, 

3 ft. in diameter, and making 12 or 14 revolutions per second, 
worked by hand. When the balloon was exactly balanced the 
vertical fan caused it to rise and fall, but the horizontal fan was 
found to have no effect whatever in guiding the direction. 

The French National Assembly has adopted the proposal to 
award to M. Pasteur a pension of 12,000 francs, one half of 
which reverts to his wife should she survive him. 

We view with ’ great pleasure the advance of the Birk- 
beck Institution within the last few years in its scientific 
department. Quite recently a scientific society has been es¬ 
tablished in connection therewith, the object of which is to 
inculcate and develop a taste for scientific pursuits among its 
members, by the reading of original papers upon scientific sub¬ 
jects and by debates, and particularly for the encouragement of 
the application of scientific principles to the arts and manufac¬ 
tures. In immediate connection with this society we find a 
Naturalists’ Field Club, the aim of which is to organise excur¬ 
sions .to the various districts possessing scientific interest, for the 
purpose of studying practically and under the direction of prac¬ 
tical men, those sciences, such as geology, mineralogy, botany, 
&c., a real and sound knowledge of which can only be obtained 
by the actual study of Nature. We wish this new undertaking 
all possible success. As a proof of tlie high character of the 
work performed by this institution and the excellence of the in¬ 
struction provided, we need only call attention to the fact that 
this year its students have been awarded one half of the total 
number of prizes offered for public competition by the Society of 
Arts at its annual examinations. 

TitE Royal Academy of Belgium proposes the following sub¬ 
jects for prizes to be awarded in 1875 examine and 

discuss, on the basis of new experiments, the perturbing causes 
which influence the determination of the electro-motive force 
and the interior resistance of an element of the electric pile ; to 
find out the number of these two quantities for some of the prin¬ 
cipal piles. 2. To give an exposition of the knowledge attained 
on the relations of heat to the development of phanerogamous 
plants, particularly in reference to the periodic phenomena of 
vegetation ; and, in this connection, to discuss the value of the 
dynamical influence of solar heat on the evolution of plants. 
3. To make new researches on the embryonic development 
of the Tunicaia, 4. To make new researches to establish the 
compositon and mutual relations of albumenoid substances. 
5. To describe the coal-system of the basin ot Liege. A gold 
medal of the value of 1,000 francs is the prize in subjects 4 and 
5 : one of 600 francs for subjects 1,^2, and 3. The memoirs ought 
to reach the Secretary of the Academy before August i, 1875. 
They must be written either in Latin, French, or Flemish. 

The destruction of vineyards by Phylloxera, which has lately 
so much engaged the attention of entomologists and botanists, was 
recently the subject of a bill in the French Assembly. Many 
prefects, on the plea of public welfare, have issued orders for the 
uprooting and burning of diseased plants, and opposing the in¬ 
troduction of foreign stocks ; but to make this desperate course 
effectual, a special law putting the Phylloxera on a level with the 
rinderpest is necessary. M. Destreaux has submitted a bill to 
make this possible, and the Academy of Sciences gives it its 
support. Notwithstanding the investigations that have made, 
no reliable specific against Phylloxera seems to have been yet 
•discovered* The bill before the Assembly is received as 
, urgent” 
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Mr. Newbigging, in his Handbook for Gas Engineers and 
Managers,” London, 1870, p. 159, gives a “ Chronology of Gas 
Lighting,” By this author's statement the first public exhibition 
of gas in London was in 1807, by Mr. Winsor, who lighted Pall 
Mall at that time. But Prof. B. Silliman, writing A7nerican 
Gas Light gives an extract from the elder Prof. Silli- 

man’s “Journal of Travels in England, Holland, and Scotland,” 
containing a description of a public exhibition of illuminating gas 
from coal in July 1805, by “an ingenious apothecary ” in Picca¬ 
dilly, near Albany Plouse. “ The inflammable gas,” the journal 
states, ^‘is extricated simply by heating common fossil coal in a 
furnace, with a proper apparatus to prevent the escape of the 
gas, and to conduct it into a large vessel of water, which con¬ 
denses the bituminous matter resembling tar, and several other 
products of the distillation that are foreign to the principal object. 
The gas, being thus washed and purified, is allowed to ascend 
through a main tube, and is then distributed by means'of other 
tubes concealed in the structure of the room, and branching off 
in every desired direction, till, at last, they communicate with 
sconces along the walls, and with chandeliers depending from 
the roof, in such a manner that the gas issues in streams from 
Orifices situated where the candles are commonly placed. Then 
it is set on fire, and forms very beautiful jets of flame, of great 
brilliancy; and from their being numerous, long, and pointed, 
and waving with every breath of air, they have an effect almost 
magical, and seem as if endowed with a kind of animation. 
The gas is sometimes made to escape in revolving jets, when it 
forms circles of flame—-and, in short, there is no end to the 
variety of forms which ingenuity and fancy may give to this 
brilliant invention. The expense of the apparatus, and its lia¬ 
bility to accidents, forms an obstacle of magnitude, and, on the 
whole, it is probable it will not be generally adopted,” This is 
oirious reading in 1874 ! Mr. Murdock had employed gas 
illumination in 1792, and gas was used in Paris in 1S02. But 
London was in the dark until 1S05. 

Br. Melltchamp, of Bluffton, South Carolina, has been 
prosecuting researches on the pitchers of Sarracezna zwiolans 
and the way in which insects are caught in them. The species 
abounds in this district, and even early in May many pitchers 
were developed. He has confirmed the presence of the sugary 
secretion within the rim. He finds that it bedews the throat all 
the way round the rim, and extends downwards from I in. to 
I in. Dr. Mellichamp also finds—and this is his most curious 
discovery—that this sweet secretion is continued externally in a 
line along the edge of the wing of the pitchers down to the 
petiole or to the ground, forming a honeyed trail or pathway up 
which some insects, and especially ants, travel to the more 
copious feeding ground above, whence they are precipitated into 
the 'well beneath. Ants are largely accumulated in these 
pitchers. As to the supposed intoxicating qualities of this secre¬ 
tion, Dr. Mellichamp was unable to find any evidence of it. On 
cutting off the summit of the pitchers and exposing them freely 
to flies in his house, he found that the insects which came to 
them, and fed upon the sweet matter with avidity, flew away 
after sipping their fill, to all appearance unharmed. On the 
other hand, he thinks that the watery liquid in which the insects 
are drowned and macerated possesses anesthetic properties j that 
house-flies, after brief immersion in it, and when permitted to 
walk about in a thin layer of it, were invariably killed—as at 
first supposed—or at any rate stupefied or paralysed in from half 
a minute to three or five minutes,” but mrost of them would 
revive very gradually in the course of an hour or so. 

It is probable that a scheme for' the establishment of another 
Medical School at Dacca, on the same footing as those of 
Calcutta and Patna, will shortly be sanctioned by Government. 

The success which has attended the ostrich^breeding fi^rms in 


South Africa has induced some French gentlemen to endeavour 
to imitate the system in Algeria, and African birds have also 
been sent to La Plata and other countries in South America, 
where it is hoped they may take the place of the native birds, 
which are inferior in quality to the African ostrich. Generally 
speaking, the system on which ostrich farms are conducted is as 
follows. The birds kept for breeding purposes, about three 
years old, are placed in separate paddocks, in pairs, and their 
eggs are either hatched in the natural way or placed in incu¬ 
bators prepared for the purpose. By this means a larger propor¬ 
tion of eggs is hatched. The young birds are fed on grass, 
lucerne, and other vegetable matters, and are sheltered at night. 
Each pair of birds will [produce about twenty chickens, which 
may be plucked when they are about eighteen months old, before 
which time the feathers are not of much value. The price of 
good ostrich feathers, wholesale, is about 40/. per pound weight. 
If the birds are well kept, and have plenty of exercise and food, 
their feathers are of good quality ; but the plumage of wild birds 
is considered superior to that of inferior tame ones. The value 
of each year’s plucking from the young birds is about 7/., and of 
the birds themselves at six months old is 30/. to 35/. The breed¬ 
ing birds are worth 125/. per pair. 

The new screw steamship DurJtazn sailed from Plymouth on 
Sunday, bound for Melbourne, having on board several mem¬ 
bers of the Imperial German Astronomical Expedition. They 
cuTy with them a large number of instruments with which to 
observe from Port Ross, one of the Auckland Island.s, the coming 
transit cf Venus. 

We have received, reprinted from the excellent Indian ornitho¬ 
logical journal Stray LratAcrs, a copy of a lengthy paper by 
Mr. V. Ball, on the Avifauna of the Chota Nagpur division of 
Bengal, which, besides giving an account of the birds found in the 
district, contains an instructive description of its geology, flora, 
and mammalian fauna ; the author laying great stress, as is but 
too seldom done, on the interdependence between these mutually 
related phenomena. 

The tenacity of life of popular errors is well exhibited in 
the following extract from the Californian llortkuUurisi :— 
The influence of forests in drawing moisture from the heavens 
may be seen from the experience of San Diego, California. 
Previous to 1863 there was yearly a rainy season, wliich made 
the soil nourishing and productive. In 1863 a destructive fire 
swept over the greater part of the country, destroying the forest 
and blackening the hills. Since then there has been no rainy 
season at; San Diego.” When will public writers leaim that 
forests influence the climate by drawing water, not from the air, 
but from the soil ? 

An addition is in preparation to the Colonial Floras published 
under the authority of our Colonial Government, in the form of 
a “Flora of Mauritius.” It will be edited by Mr. J. G, Baker, 
assistant-curator to the Kew Herbarium. 

Peof. Schimper, of Strassburg, in a paper read before the 
Botanical Congress at Florence, claims to have discovered a 
fossil plant in “protogine,” a rock hitherto considered of 
igneous origin, which occurs in the form of erratic blocks on the 
sides of Mont Blanc and in the plains of Piedmont. The 
specimen, which was collected by M. Sismonda, and is pre¬ 
served in the Museum of the Turin University, has been identified 
by Prof. Schimper as Annidaria sphenophylloides, a plant, per¬ 
haps aquatic, widely distributed in the coal-strata of Mont 
Blanc. 

A Drawing-room meeting in aid of the Palesrin^ Explora¬ 
tion Fund was held on the 24th inst at the of the 

Duke of Westminster, Grosvenor House before 
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giving an account of liis experiences, made an appeal to the 
meeting for increased support to carry on the work of explora¬ 
tion, which was at present flagging for want of funds, lie urged 
the subscribers to the Fund to complete the work of surveying 
the country as soon as possible, as the land, being so fertile, was 
constantly being taken by tbe Greeks and other foreign culti¬ 
vators of the soil for farming purposes. As a consequence, the 
old names of the towns and villages were fast disappearing, and 
the whole country was assuming a different aspect. This meet¬ 
ing was the first of a series that is to he held, information as to 
which can be obtained of the secretary at the office of the Fund, 
9, Pall Mall East. 

According to the [State geologist of Minnesota, the creta¬ 
ceous lignite beds of Minnesota Valley are likely to afford valu¬ 
able coal mines. 

In the report to the Admiralty of Capt. G. S. Nares, of 
H.M.S. Challai^er, dated Melbourne, March 25, 1874, Capt 
Nares, speaking of the temperature of the ocean, especially 
near the pack edge of the ice, says:—“At a short distance 
from the pack, the surface water rose to 32'’, but at a depth of 
40 fathoms we always found the temperature to be 29” j this 
continued to 300 fathoms, the depth in which most of tbe ice¬ 
bergs float, after which there is a stratum of slightly warmer 
water of 33° or 34”. As the thermometers had to pass through 
these two belts of water before reaching the bottom, the indices 
registered those temperatures, and it was impossible to obtain 
the exact temperature of the bottom whilst near tlie ice, but the 
observations made in lower latitudes show that it is about 31°. 
More exact results could not have been obtained even had Mr. 
Siemens’ apparatus been on board- ” It seems to us that the 
difficulty mentioned is one which would certainly have been sur¬ 
mounted by Messrs. Negretti and Zambra’s new recording thtr. 
mometers, a description of which appeared in Nature, vol. ix. 
p. 387; this being exactly one of the cases to which this instru¬ 
ment is peculiarly adapted. We believe the inventors and 
makers have greatly improved their thermometer since our 
description appeared, and no doubt means will be taken by the 
Admiralty to transmit one to the Challmger. 

Mr, Pillischer, optician and scientific instrument maker, of 
New Bond Street, W., has been decorated by the Emperor of 
Austria with the golden Cross and Crown of Merit, as are cogni¬ 
tion of his Majesty’s approval of the superior quality and 
precision of his scientific instruments shown at the late Vienna 
Exhibition. 

The following is a list of candidates successful in the compe¬ 
tition for the Whitworth Scholarships (Science and Art Depart¬ 
ment), 1S74 -.—William Martin, metal turner, Wolverton; 
Robert A. Sloan, engineer’s apprentice, Birkenhead; William 
Sisson, engineer, Gateshead ^ Frederick Stubbs, engineer’s 
apprentice, Derby ; Thomas L. Daltry, draughtsman’s appren¬ 
tice, Newcastle-on-Tyne; Frederick H. Livens, engineer’s 
apprentice, Gainsborough. 

The additions to the Zoological Society’s Gardens during the 
past week include two Tigers {Felis iigris) from Calcutta; two 
Yellow-billed Sheathhills {Chioms alba) from the Southern 
Ocean, presented by Mr. H. Roberts; a Wanderoo Monkey 
{Macacus silenus) from the Malabar Coast, presented by Lieut. 
Vipan ; a Rose-crested Cockatoo {Cacaiua molucce/isls) from 
the Moluccas, presented by Mr. John Elms ; three Grey-breasted 
Parakeets {Bolbor/iynats monachus) from Monte Video, pre¬ 
sented by Mr. C. Parachard; a King Vulture {Gy^arc/mspapa) 
from Tropical America; a Red-backed Buzzard [jRuteo ejythro- 
nofms) from South America, purchased; a Philantomba Antelope 
{Cephalophus maxjLwIUi) born in the Gardens. 


ON SPECTRUM PHOTOGRAPHY^ 

II. 

T NEXT come to a very l)eaiitiful reflex action of spccli'oscopy 
on photography; and now I must take you back to America. 
I am nearly certain that everyone in this room is perfectly familiar 
with the name of Rutherfiird in connection with celestial photo¬ 
graphy : if you will allow me I will point my reference to 
him by throwing on the screen one of his magnificent photo¬ 
graphs of the moon, which he was good enough to give me some 
little time ago. Unfortunately, I am not able to throw on the screen 
a photograph of the solar spectrum which we owe to him, the most 
magnificent photograph—and I say it with the intensest envy— 
which I think it is possible to obtain. However, I have a copy of 
it on the wall, and it is well worth inspection. Rutherfurd, whose 
name is associated with that of Delarue in the matter of celestial 
photography, was not content with reflectors. He lives in the 
centre of New York, and I suppose New York is as bad as London 
for tarnishing everything that the smoke and atmosphere can get 
at; and he came to the conclusion that lie must abstain fi'om celes¬ 
tial photography altogether, or else make a lens—and a lens with 
Mr. Rutherfurd means something over 12 in. diameter— 
which should give him as perfect an image in New York 
with 15 in. of glass, as a perfect reflector of 15 in. aperture 
would give him as far away from a city as you please. Mr. 
I^utherfurd, who never minces matters, knowing that it was ab¬ 
solutely impossible to get such a lens as this fi‘om an optician, 
who of course neglects almost entirely the violet rays—the 
very rays which he wanted—in constructing an ordinary tele¬ 
scope, determined to make such an one himself. He thought 
about the matter, and he came to the conclusion that in any 
attempt to correct a lens of this magnitude for the chemical rays, 
the use of the spectroscope would lie invaluable. He therefore 
had a large spectroscope made, in order to make a large tele¬ 
scope, and then we have just as distinct an improvement upon 
the insti'uments which we owe to the skill of those who first 
adopted the suggestion of Sir John Herschel and brought to¬ 
gether the chemical and the visual rays, as the improvement we 
owe to Herschel was upon the instruments which dealt simply 
with the visible rays. Mr. Rutherfurd simply discards the 
visual rays, and brings together the chemical rays ; the 
result of bis work being a telescope through which it is 
impossible to see anything, but through which the mi¬ 
nutest .star, down I believe to the tent It magnitude, can be 
pbotographed with the most perfect sharpness. This is the- 
instrument of the future, so far as stellar astronomy is con¬ 
cerned. Having thus achieved what he wished in the construc¬ 
tion: of this instrument, and having the spectroscope, Mr. 
Rutherfurd commenced a research, which, I am sorry to say, 
he has never published, for it would be of the greatest value 
to any photographer or any astronomer amongst us, upon 
various kinds of collodion and upon the best arrangement 
of lenses for photographing tbe spectrum. Mr. Rutherfurd 
found that some collodions which he got were so local in 
their action as to be almost useless for that reason, and 
that others were so general in their action that they were 
also almost useless for the exactly opposite reason. I will 
now throw on the screen the line G and the lines in the 
green, or rather the lines approaching to the green near F ; 
with ordinary collodions, such as one generally gets, that 
is to say, collodions not absolutely good, but free from both 
the extremes referred to by Mr. Rutherfurd, we want something 
like five seconds for the part near the line G. Well, when you 
go a little way along the spectrum in the less refrangible direc¬ 
tion, you have to put minutes for seconds—in other words, the 
exposure has to he sixty times as long. I have another photo¬ 
graph of the spectrum, which will show you the part of the sp ic- 
, Irum less refrangible than the line F to which I have referred. 
This photograph which you see on the screen required an ex¬ 
posure of very nearly half an hour. 

Those of you who are most familiar with the solar spectrum 
will recognise the extreme importance of Mr. Riitherfard’s con¬ 
tribution to photographic spectroscopy, when I tell you that 
his photograph of the solar spectrum is quite as admirable and 
excellent as is the photograph of the moon which I have just shown 
you on the screen. During the last year this question of the solar 
spectrum has again been considerably advanced by photography 
in America. Mr. Rutherfurd’s photographs, admirable although 
I they are, are refraction photographs, that is to say prisms were 

I ^ Continued from p. 112, 
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used, and, more than this, prisms of glass. You will, therefore, 
quite understand that the photograph extends only a very little dis¬ 
tance beyond the lines H. But America was not satisfied with this, 
and in the person of Dr. Draper, the son of the Professor Draper 
whose name is so honourably associated with the commencement 
of work done in photography thirty years ago, has just now photo¬ 
graphed the solar spectrum far beyond H. A copy of his 
photograph is on the wall, but unfortunately I have not a copy 
which I can throw on the screen. 

I have already referred to the extreme importance of photo¬ 
graphy in astronomy, and the point that I wish to urge to-night, 
after what I have stated regarding all the work which has been 
done up to the present time, is this—That what photography has 
been in the past to astronomy—what it will be in the future no 
one can say—such can photography, and such must photography, 
be to chemists and physicists. Of course, in the way of photo¬ 
graphic application, it is scarcely fair to say that a daily photo¬ 
graphic record of the prominences around the sun is a question 
either of physics or of chemistry. But still the method which 
enables us, or which, I hope, will enable us shortly, to obtain a 
daily photograph of every prominence which bursts out—although 
absolutely invisible to our eyes—on the sun, is a method which 
depends on physical laws, and has nothing to do with astronomy 
in the ordinary sense. If you will allow me, I will show you 
now on the screen a photograph of a drawing which was made 
by an eminent Italian observer in India during the last eclipse. 
It is a drawing made by Prof. Respighi, of the sun’s corona, as 
seen by the spectroscope; and I hope in the next eclipse we 
shall not any longer have merely drawings to refer to, but 
that we shall have a photograph which can be brought here, 
and which will let us know exactly how the matter stood. You 
see there on the screen three rings—a red ring, a green ring, and 
a blue ring. They are red, green, and blue, because the element 
in that part of the sun’s atmosphere—hydrogen—^gives us lines in 
the red, green, and blue; and they are rings because the hydrogen 
atmosphere extends in the most admirably regular way all round 
the sun. In fact, we may say that, in observations of this kind, 
w^e use the corona instead of the slit, and if that is good for the 
corona it is perfectly obvious to you it is good for the chromo¬ 
sphere—for the brighter regions lying closer to the sun than the 
corona does—as we know that it gives a line of intense blue, 
exactly where photography, as it is generally carried on, has its 
strongest point (Papptd in the spectrum ; and it is quite clear to 
you that we ought to be able to get a photograph of this every 
day, just as easily as we saw it in India during the eclipse. 

We will next consider the application of photography, no 
longer to the mere solar spectrum, but to the physics of the sun. 
What is the solar spectnim ? It is the continuous spectrum of 
the sun, minus certain portions where the light of the continuous 
spectrum has been absorbed. What have been the absorbers ? 
The gases and vapours, generally speaking, in an excessively 
limited zone of the sun’s atmosphere, lying close to the bright 
sun w^e see ; close, I say, to the photosphere. This zone is called 
the reversing layer. Then if the solar spectrum is the result of 
the absorption of this reversing layer, what will happen to the 
solar spectrum if the constitution of the layer changes ? Obviously 
a change in the solar spectrum. Now, recent researches carried 
on by means of photography show us that if you take any parti¬ 
cular vapour in the reversing layer, which you may call A, for 
instance, and then assume that the quantity of A in the layer is 
reduced, the absorption of that particular vapour will be reduced; 
what then will be the result on the photograph of the solar spec¬ 
trum? Some of the lines will disappear. Suppose that this 
particular vapour which we call A, instead of being assumed to 
decrease in quantity, increases in quantity, what will happen to 
the solar spectrum ? The same researches have told us that as 
its quantity increases its absorption will increase, and that its 
increased absorption will be indicated by an increase in the 
number and in the breadth of the lines absorbed. What, then, 
wdll happen to the solar spectrum if any change of this kind is 
going on? The photograph of• a solar spectrum taken, say, to¬ 
day, may be different from the photograph of the same part of 
the spectrum taken at some distant period. What is the distant 
period we do not yet know—^whether three months, six months, 
six years, or eleven years; but, at all events; there is reason to 
think already that if we had a series of photographs of the 
solar spectrum, taken year by year, we should see great changes 
in the spectrum. Allow me to show yoii a'photograph of a 
very limited portion of the solar’ question, and I will prove 
ray case ; and let me tell you L could not prove my case if photo¬ 
graphy had not been called in, because if the existence of any 


particular metal, or of the increase of any particular metal, de¬ 
pends on such a small matter as one line among 10,000, what 
will happen if a man neglects to observe this change ? People 
will say, ‘‘ Oh ! in a research of that kind it is altogether excus¬ 
able if he has made a mistake.” But if you have a series of 
phenomena recorded by means of a camera on a retina which 
never forgets,” as Mr. Delarue has beautifully put it, and if you 
compare those pictures day by day, and year by year, the thing 
is put beyond all question when you get one line disappearing, 
or another line appearing. 

Now we have before us a part of the solar spectrum near the 
line II, and I wish to call your particular attention to one line. 
We have admirable drawings of the solar spectrum taken about 
the year i860. If the draughtsman was recording by means of 
his eye the lines in the spectrum, he would not be very likely to 
overlook a line darker than some he inserts, but he might easily 
overlook finer lines. Now, it is a fact that in the most careful 
map that we have—a map drawn with a most wonderful honesty 
and splendid skill—a line is absent in the region indicated, which 
line is now darker than some that were then drawn, and that line 
indicates the presence of an additional element in the sun—stron¬ 
tium. I do not make this assertion thinking that subsequent 
facts will show the drawing to be wrong, but because I see 
reason to believe that what we know already of the sun teaches 
us that it is one of the most lilcely things in the world that stron¬ 
tium was not present in such great quantity in the reversing layer 
when the drawing was made ; but, however that may he, I think 
you will see how important it is that this photograph, which I 
have just thrown on the screen, should he compared with photo¬ 
graphs made five, ten, fifteen, a hundred, or two hundred, or as 
many years as you like ahead, and it is in this possible continuity of 
observation of the solar spectrum, carried on for centuries, that 
I do think we have in photography not only a tremendous ally 
of the spectroscope, but a part of the spectroscope itself. Spec¬ 
troscopy, I think, has already arrived at such a point, at all 
events in connection with the heavenly bodies, that it is (almost 
useless unless the record is a photographic one, I am glad to 
say that only to-day I have had a letter from Dr. Draper, who 
tells me he has at last succeeded in getting an admirable photo¬ 
graph of the spectnim of a star. Now that is of the very 
highest importance, because the sun is nothing hut a star, and 
the stars are nothing but distant suns; and as long as we 
merely investigate the sun, however diligently or admirably we 
do it, and neglect all the others, it is as if a man who might have 
the whole realm of literature to work at should confine himself to 
one book, and that book probably not a good representative of 
the literature of the country he was examining into. 

So much for the application of photography to what may be 
called the celestial side of spectroscopy ; but let me tell you that 
this, so far as spectroscopy is concerned, does not exist. To the 
spectroscope all nature is one, and it is absolutely impossible to 
make a single observation, either on a sun, or a star, or a comet, 
without bringing chemical and physical considerations into play; 
and it will|be a regrettable circumstance if chemists employ the 
spectroscope in terrestrial chemistry—they have not done much 
ill that way yet— without taking the sun and all the various stars 
of heaven into counsel, because the spectroscope is absolutely 
regardless of space, and^ shows us that the elements which are 
most familiar to us here, or at all events a good many of them, 
are present in the most distant stars, and the spectroscope shoWs 
us those elements existing under conditions which are absolutely 
impossible here. 

There is another point, too—spectroscopy is, above all 
things, molecular. We are dealing with the ultimate atoms, 
or molecules, or whatever you like to call them, when^ by 
means _ of the spark, we drive a substance into vapour. - And 
if chemists, for instance, will simply ask themselves which 
substances have their lines reversed in the solar spectirilm, 
I think, before they have thought that problem' out—that 
very simple problem, as At seems—there will fbe such a 
flood of.' hght . thrown upon terrestrial chemistry, that the otily 
wonder will be that it has not been seen before, years and ymj's 
ago.' These, you’will;say, are theoretical applications. It, is 
perfectly true ; ^aiid there are a great many other theoreti(M appli¬ 
cations that it would be my duty, as it would be my pleasure; to 
bring before you, if time permitted. But that is not all. I have 
to refer to the application of the spectroscope in what are 
considered by some people more practical directions, llie 
more you deal with the most abstruse considerations^ of 
Science, the more likely you are to get practical applications 
out of them. vt . , . , 
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You liave already seen how exceedingly important it was to 
use a slit instead of a round hole in these experiments. It was the 
verdict of Wollaston, and it was the verdict of Becquerel and 
Braper, as I have shown you to-night with regard to photo¬ 
graphy. You have also seen that we can use the circular 
corona as a slit equally well. 

ISIow if we take a long slit and divide it into as many 
portions as we choose, we see at once the improvement 
that we introduce into spectroscopic photography. ^All we 
have to do is to divide that slit into portions, as it were, 
by letting a window run down the slit, and when the 
window has arrived at the second part of the slit, let in 
light from a new source. This principle has been carried out 
practically in the following manner :—A rectangular brass plate 
71 mm. long, and 35 mm. broad, slides in grooves in front of 
the slit of the spectroscope, and a window 4 mm. high, cut out 
of this plate, leaves a portion of the slit of this length exposed, 
A small pin presses firmly against the face of one of the sliding 
plates, and a row of small shallow holes or notches is drilled in 
the plate so as to intercept it in its upward or downward move¬ 
ment at those points where the pin falls into a notch. The dis¬ 
tance between the notches is precisely the same as the height of 
the opening cut in the sliding plate, so that the moveinent ot this 
plate from one notch to another corresponds to a distance equal 
to the height of the exposed part of the slit, and the spectra 
compared are confronted, so to speak, absolutely; the upper 
edge of one spectrum abuts against the lower edge of the other, 
and the coincidence, or want of coincidence, between lines in 
the two spectra can thus be determined with the greatest pre¬ 
cision. The spectroscope employed contains three prisms of 
45® and one of 60°; its observing telescope is replaced by a 
camera with a 3-in. lens by Dallineyer of about 23 in. focal 
length^, for the use of which I am indebted to Lord Lindsay. 
With this arrangement—the spectrum being received upon a 
sensitisedplate—the portion between the wave-lengths, 3,900 
and 4,500, can be obtained at once in good focus. A ray of 
sunlight, reflected from a heliostat mirror so as to fall upon the 
slit-plate, is brought to a focus by means of a double convex lens 
just between the carbon poles of an electric lamp, M'hile 
a second convex lens placed between the lamp and the 
collimatpt tube, serves to cast an image of the sun or 
of the ejeettig uppig., fte slit-plate,, Pupppsing, now, 
wp wished to .,pothpa‘te the itoh ^ppotruih widx, that of the 
sun : the sun’s image, iu sharp focus on the sUt-plate is first 
allowed to imprint its spectrum on the prepared plate. The 
ray of sunlight is then cut off, the sliding plate moved up or 
down till the pm catches in the next notch, and the image of the 
arc, passing between an upper pole of carbon and a lower pole 
consisting of a carbpn crucible containing a fragment of iron, is 
allowed to fall on the portion of the slit thus exposed. 

Let me show you some photographs illustrating this de¬ 
scription. Here is a single photographic plate on which 
the new method has enabled us to register no less than four 
different spectra ; those of you who are familiar with photo¬ 
graphic processes will immediately see how it is that the num¬ 
ber is not forty instead of four. Haying a slit of a certain 
length, if I open all the length of that slit at once I should get a 
spectrum the breadth of which would depend upon the length 
of the slit; but if I commence operations by allowing the light 
first to come through one small portion of the slit, then we shall 
get the light from the particular metal which I employ in the 
electric arc falling on one part of the plate, and registering 
itself on the photographic plate. Then, if I close up that part of 
the slit, and open another one, I shall be able, through that 
newly opened part of the slit, all the rest being closed, to photo¬ 
graph on the plate the spectrum of another substance, say iron. 
Then, having used up that part of the plate, I can dose that 
portion of the slit, I can Bring my window lower down, and there 
we have the spectrum of cobalt The window has been brought 
farther down, and there we have the spectrum of nickel, so that 
we have, as the work of some eight or nine minutes at the out- 
s:de, a photograph—not a perfect one in this case, but this was 
the first one taken on this method—which will register with the 
most absolute and complete accuracy and certainty not less than 
1,000 lines, l^ow a carefid student of. those lines, working as 
hard as he can, thinks himself very fortunate if he can lay down 
ten an hour. Therefore, as ten an hour are to 1,000 in seven 
minutes, so is the eye to photography in these matters. 

I have a photograph of a somewhat similar nature, which I ,,am 
anxious to place before you. .We have here .an absolute, com-, 
parison rendered possible, by means of photography,hetw^ei^ the 


lines of the spectrum of iron and the lines of the spectrum of the 
sun. You see that in the case of most of the thick lines, you get 
a thick line in the solar spectrum corresponding with the lines of 
the iron. And, more than this, you sec, I hope, all of you, that 
these lines of hon are of different lengths. The reason of that is 
that I have been careful to photograph on the plate the lines due 
to the various strata of iron vapour, from the rarest vapour, 
which is obtained at the outside of the electric arc, to'the densest, 
which occupies the centre of the core, and you will see the most 
beautiful gradation as we pass from the outside part of the spec¬ 
trum to the inside. This inside part represents the complete 
spectrum of the core, and the outside the incomplete and almost 
mono-chromatic spectrum of the vapour which surrounds the 
denser core in the middle of the spark ; thus we have practically 
reduced the spectrum of iron to one line, instead of 460. That 
is the first photograph of the kind which has been taken ; I say 
that, not because I am proud of it, but because you all know how 
enormously photographic processes are likely to be developed 
the moment, not one individual, but a great many, try their hands 
upon them, so that an enormous improvement upon what you 
now see may be anticipated. Not only have we developed, in 
the application of photography to spectroscopy, a valuable ally to 
Science, as we have in the application of photography to astro¬ 
nomy—and you know what that has done, and what it is going 
to do—but we have, I believe, what we may almost call a new 
chemistry, some day to be revealed to us by means of photo¬ 
graphic records of the behaviour of molecules. Recollect that 
the difference between the iron spectrum of one line and the iron 
spectrum of between 400 and 500 lines is simply due to the differ¬ 
ence in the arrangements of the molecules or atoms of iron in 
the ceirtre of the electric arc and its exterior. . There is one 
question which all lovers of the spectroscope may ask of photo¬ 
graphers, and that is this, why should we any longer be confined, 
in registering spectra, to the more refrangible end of the spec¬ 
trum, when one of the very first spectra of the sun that was ever 
taken was a complete photograph of the spectrum, including not 
only the blue, the green, and the yellow, but the red, and the 
extreme red? I think that if photographers will study the action 
of light on molecules, and read that extraordinary paper of 
Becquerehs, and will give those who are fiimiliar with the spectro¬ 
scope, and those who are anxious to promote the progress of 
Spectroscopic research, a means of extending photographic regis¬ 
tration, not only into the green part of the spectrum, which they do 
adready with difficulty, but to the extreme red, then the use of the 
eye will almost entirely be abolished iu these inquiries. And 
although no one has a higher estimate than myself of the extreme 
importance of the eye, I think that the more it is replaced by per¬ 
manent natural records in these inquiries, the better it will be for 
the progress of Science. 

J. Nokman Lockyer 


SCIENTIFIC SERIALS 

The current number of the Quarterly yournal of Microscopic 
Science cox±2i.m% several papers of interest. L)r. Michael Foster 
commences with an article On the term Endothelium, in which 
he proves that the word is etymologically pure nonsense, 
Ruysch's word epithelium signifying that it covers papilloe. His 
endothelium must be understood to mean that it is inside a papilla. 
It is also valueless for other reasons ; for if it is defined as that 
epithelium developed from the germinal mesoblast, the epithelium 
of the Wolffian ducts, of the ureters, and of Muller’s ducts would 
have to be included, Therefore the term is insignificant and 
must be abolished. Momderk and polyderic are proposed as 
terms to indicate that the cells form one or several layers.—The 
second part of Prof. Haeckel’s interesting Gastrsea theory fol¬ 
lows, in English. In it the systematic and the phylogenetic sig¬ 
nification of the Gastrma theory and the ontogenetic succession 
of the system of organs are discussed, as well as the bearing of 
the whole on the theory of types. The author is so prolific in 
his introduction of new words, the definitions of many of which 
are to be found in . other publications, that a Haeckel Glossary in 
the next number of the Journal would not be out of place, to 
assist readers in the full appreciation of that illustrious biologist’s 
very suggestive theory.—Mr. J. W. Groves explains his method 
of arranging and cataloguing microscopic specimens.—A paper 
follows by Mr. E, C. Baber On picro-carminate of ammonia as 
I a microscopic staining fluid, in which he explains M. Ranvier’s 
method, The^ great advantage of this reagent is shown to con^ 
sist in its staining tissues in a series of cplouxs varying from red 
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to yellow ; it also acts rapidly and can be kept in a dry form.— 
The Rev. E. O’Meara describes a collection of Diatomacese from 
Spitzbergen, including many species not enumerated by Cleve’s 
Diatoms ot the Arctic Sea.—Mr. Buck describes and figures a 
new Polyzoon belonging to the family Haleyonelece, named by 
him Clavopora hystricis^ from a single specimen obtained in the 
expedition of the Forcupinein the Mediterranean.—An article 
from the Indian Medical Gazelle^ On the etiology of Madura 
foot, is discussed, the' vegetable origin of that disease being 
severely handled. A note by the Rev. M. J. Berkeley is appended, 
strongly supporting Dr. V. Carter’s original observations.—Dr. 
W. G. Farlow, of Harvard University, writes On a sexual growth 
from the prothallus of Pteris creiica, in which he shows that whilst 
in some of the prothalli archegorina and antheridia were deve¬ 
loped, others gave rise to young fern-plantlets by a direct bud¬ 
ding of the cells, without any sexual intervention. The paper is 
illustrated with t^^'o plates.—Mr. E. R. Lankester has two papers, 
orie on Torquatella typica, a new type of Infusoria, allied to the 
Ciliata, from Naples ; peculiar in not possessing cilia, not even 
round the. oral region and capitular prominence, but in their 
place a bell-like prolongation of the body-wall like a ring of 
united cilia. The second paper is on the heart of Appendicu- 
laria furcata^ in which that organ is shown to consist of two 
nucleated cells connected by fourteen or so slender vibratile 
fibrillse, whose mutual connection by a membrane is uncertain. 
This organ is thus nothing more than a ‘‘ most vigorous churn, 
beating and stirring up the fluid in the great perivisceral hsemo- 
lymph space without propelling it in any particular direction.” 
The paper ends with some suggestive remarks on the reduction 
of the structure of organs in diminutive elaborate types generally. 

Justus Liebig's Annalen der CJumie nnd Pkar^nacie, —Band 
172, Heft 2.—The following papers are published in this part;— 
On the salts of parabanic acid, by N. Menshutkin. The formula 
of the ammonium salt is CaHaNgOa.NHa > by the action of 
water on the salt the ammonium salt of oxkluric acid is pro¬ 
duced, and by the action of heat alone oxaluramide. The potas¬ 
sium and sodium salts have likewise been examined and two 
silver salts obtained, of which the formulae are CgHAgNgOa.HgO 
and C3Ag2N203.H20.—The same author contributes a paper en¬ 
titled, “Notice on potassium oxalurate and the determination of 
the alkaline metals in the salts of the acids belonging to the uric 
acid group.”—On the oxidation products of colophony and oil of 
turpentine, by Dr. Josef Schreder. By digesting colophony with 
dilute sulphuric acid, isophthalic acid (CgHg04) and trimellithic 
acid (CgHgOe) are obtained. Turpentine oil oxidised by dilute 
nitric acid, gives terebinic and terephthalic acids.—On the con¬ 
version of cinchonidine into an oxy-base, by Dr. J. Skalivert. 
Cinchonidine is mixed with carbon disulphide and bromine 
dropped into the mixture. A brominated compound of the 
formula C2pH22Br2N20 is thus obtained, which on treatment 
with potassium hydrate yields the new oxy-base CgoHgiNaOa. 
Analyses of the sulphate and of the double Pt salt are given.— 
On ferrous anhydrosulphate, by T, Bolas, already noticed in the 
Journal of the Chemical Society.—The following are commu¬ 
nications from the Tiibingen laboratory :—(i)On the cyan- and 
carboxyl derivatives of diphenyl, by Oscar Doebner.—(2) On 
normal phenyl propyl alcohol and allylbenzene, by Leopold 
Riigheimer.-—(3) Researches on the synthesis of allylbenzene, 
by Rudolf Fittig.—(4) Researches on the constitution of piperine 
and its decomposition products piperlc acid and piperidine, by 
R. Fittig andgW, H. Mielck. This is the fourth notice on the 
subject, and the authors now touch upon the constitution of 
piperic acid. By the action of bromine a tetra-brominated acid 
is which by the action of sodium carbonate 

is converted into the dibrominated compound Ci2HgBr204. This 
last substance boiled with soda solution and precipitated by an 
add yields a monobrominated body of the formula CiaHgBrOg, 
The authors next proceed to the consideration of a new 
acid which they have obtained by acting upon mono- 
brompiperonal with bases, and then decomposing the salt 
produced by means of hydrochloric acid. The new acid has 
the formula C3^2^io^^4^s» must be regarded as the substi¬ 
tution product of the acid C12H14O5. By the action of soda 
on the sodium salt of the new acid an intermediate compound 
having the formula CigHgErgOg has been produced. Bro¬ 
mine dropped into a solution of hydropiperic acid in carbon 
disulphide, gives rise to the formation of the compound CjaHja 
Rr204. In the concluding section the decomposiiion of hydro¬ 
piperic acid by mfeans of fused potassitim hydrate is treated bf. 


The chief product of the reaction is protocatechuic acid, C57Hg04, 
HgO. The authors finally assign the constitutional formula 

\CH = CH —CH = CH —CO —OH 
to piperic acid.—The part concludes with papers by Peter Greiss 
On the sulphurisation of sulphurobenzoic acid or dicarboxyl- 
sulphocarbanilide, and by M. G. Gustavson On tetra-iodide of 
carbon. This substance has been obtained by the action of 
aluminic iodide on CCI4 according to the equation— 

3CCI4 4 - 2AIJ, = + 3CI4. 

The substances are made to react in carbon disulphide solutions. 

Gazzetta Chimica^ Italiana, Fascicolo V., 1874. This part 
contains the following papers ;—On the extraction of sulphur, 
by F. Sestini.—On the action of sulphur on earthy carbonates, 
particularly on neutral calcium carbonate, with regard to geology 
and agriculture, by Prof. Egidio Pollacci. This paper was com¬ 
municated in April to the Reale Istituto Lombardo di Scienze 
e Lettere. The author’s principal object is to prove that a mix¬ 
ture of sulphur and calcium carbonate acted upon by water with 
free access of air gives rise to the formation of calcium sulphate. 
The chemical changes are thus expressed — 

2S + 3O2 + 2H2O=2H2SO4 
2H2SO4 + zCaCOg=2CaS04 + 2CO2 + 2H2O. 

The author is of opinion that the oxidation of the sulphur is 
effected directly by atmospheric oxygen in presence of CaCO^ 
and water.—The concluding paper is entitled Chemical Research 
on Turkey Red, by Prof. Abelardo Romegialli. The remainder 
of the part is devoted to abstracts from foreign periodicals. 

Zeitschift der Oesterreichischen Gesellschaft fur Meteorologies 
July I.— This number contains an article by Dr. J. Hann On 
the diminution of atmospheric vapour with increase of elevation. 
Experiment and mathematical theory both deny the existence of 
an independent vapour atmosphere, which according to Dalton’s 
law would decrease much less rapidly with elevation than atmo^ 
spheric vapour r^Iy does. Hence Mr. Strachey (Proceedings 
of the Rojml Society, March 1861) would not deduct the vapour 
pressure from the height of the barometer to obtain the pressure 
of dry air. From a table showing the actual decrease of vapour 
tension with increase of height, observed in various ascents of 
mountains and in balloons, is derived a formula to express this 
decrease. Thus where p and p^ stand for the pressures at the 
height h and at the surface of the earth, h being measured in 
units of 1,000 English feet, 

(l) p — p^ (I —0*075 h 4- 0*00146/^2) 
and where e is the bases of natural logarithms, and h in units of 
1,000 metres, 

If atmospheric vapour obeyed the law of Dalton, its weight over 
any place would be four and a half times greater than tihe real 
weight. Dr. Hann calculates the weight of vapour at 1,962 
metres to be only half, at 6,500 metres one-tenth, of the weight 
at the surface of the earth. With respect to this rapid decrease 
of moisture, Strachey remarked that mountain chains, even of 
moderate altitude, must have great influence upon the hygro- 
metric state of the atmosphere. The above formula can only be 
used safely for calculating the mean pressure of vapour at a given 
height. It may be useful for barometric measurements of alti¬ 
tudes, since it frequently happens that the vapour pressure of 
only one of two stations, of which the difference in height is 
required, is known. Observed values, up to 1,884 inetres, have 
been actually found to agree well with those calculated by the 
formula. This formula may be only another expression for the 
opinion of Strachey, that the mean degree of saturation at dif¬ 
ferent heights remains nearly uniform, and therefore the vapour 
tension depends merely on decrease of temperature. But the 
calculation of the mean vapour pressure of one level from that 
of another level with so great accuracy appears not to have been 
hitherto accomplished. 

Annali di Chimica appUcata alia Medicinay t. Iviii., Nq. 5.—^, 
In dietetics there is a paper by Dr. F. Turbacco On cheese 
its alimentary use.—Beaumertz furnishes a contribution on 
farinaceous substances as food for children.—In pathology there 
is a paper by Dr. L. Ledeganck (translated from Fresse 
Medicate Beige) On the action of parasitic organisms in the pro¬ 
duction of necrosis.”In therapeutics we have the followmg 
papersOn the ans^thesia produced in man by the injection of 
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cWoral into the veins, by Ore.—Under the heading ** Varieties” 
there is a paper by Prof. Fausto SestiM On the chemical compo¬ 
sition of mulberry leaves ; one On a new method of extracting 
logwood for vines and inks, from the agricultural chemical labo¬ 
ratory of Bologna, directed by Prof A. Casali and Francesco 
Marconi; and, finally, a contribution by Melsens On the use of 
solutions of sulphurous acid, of neutral acid and sulphites, and 
of hyposulpliites. 


^SOCIETIES AND ACADEMIES 1 

London ' 

Royal Society, June ii.—Researches in Spectrum Analysis 
in connection with the spectrum of the sun.—No. IV., by J. 
Norman Lockyer, F.R.S. 1 

Maps of the spectra of calcium, barium, and sti’ontium have | 

been constructed from photographs taken by the method de¬ 
scribed in a former communication (the third of this scries). The 
maps comprise the portion of the spectrum extending from wave¬ 
length 3900 to wave-length 4509, and are laid before the Society 
as a specimen of the results obtainable by the photogi'aphic 
method, in the hope of securing the co-operation of other ob¬ 
servers. The method of mapping is described in detail, and 
tables of wave-lengths accompany the maps. Tlie wave-lengths 
assigned to the new lines must be considered only as approxima¬ 
tions to the tmth. Many of the coincidences between lines in 
distinct spectra recorded by former observers have been shown 
by the photographic method to be caused by the presence of one 
substance as an impurity in the other; but a certain number of 
coincidences still remain undetermined. The question of the 
reVefsal of the hew lines in’ the solar spectrum is reserved till 
bk’ter photographs can be obtained. 

Royal Horticultural Society, July i.—Scientific Committee, 
Dr. Hooker, P.R.S., mthe chair.-—Dr. Gilbert described the 
results of some investigations made by Mr. Lawes and himself 
on, the conditions of the development of fairy rings. The 
mycelium of the fungus which produced the rings accumulated 
nitrogen in the superficial layers of the soil with the result of 
stimulating the growth of the grass and giving it the dark green 
colour which is characteristic of vegetation richly supplied with 
nitrogenous nutriment. ^When this luxuriant growth was grazed 
the s6|l was leit relattveN pobr in hitrogen, and it was accor¬ 
dingly iound that the^su]()6rncial soil inside the rings was poorer 
in nitrogen than that outside it—Dr. Hooker stated that seeds 
of the Kerguelen’s Island, ,cabbage \ JPringUa mtiscorlfutica) sent 
to Edinburgh in a ‘kaled b9ttle ^ad germinated, wfiile those sent 
to Kew in boxes had altogether failed. The following com¬ 
munication from Mr. Darwin was read;—“ The leaves oiPinguI 
cula vulgaris possess a power of digesting animal matter similar 
to that shown by the sundews [Drosera). Albumen, fibrin, meat 
or cartilage induce a secretion from the glands of the upper 
surface of the leaf, and their secretion becomes feebly acid (but 
not so much so as that of Drosera), Their secretion is reab¬ 
sorbed, and causes an aggregation of the protoplasm in the cells 
of the glands, such as h^ been observed m other similar cases. 
Before excitement the glands were seen to be filled with a homo- 
gened^ pale greenish fluid ; after the aggregation of the proto¬ 
plasm it can be seen to move. When a row of insects or of 
cabbage seeds are placed near the margin of a leaf (or when a 
single insect is placed at one point), the whole margin (or one 
point) becomes curled considerably over in two or three hours ; 
the apex of the leaf will not turn over towards the base. Small 
fragments of glass ^so cause a similar movement, but to a much 
less degree. The inflexed margin pours forth a secretion which 
envelops the flies or seeds, but pieces of glass cause no, or 
hardly any, increase of secretion. But here comes a puzzle • if the 
flies or fly be removed, ^the margin of the leaf turns back in less 
than twenty-four hours; hut it does so also when a row of flies 
and cabbage seeds are left adhering ; so that the use or meaning 
of the inflexion is at present quite a puzzle.”—Mr. W. G. Smith 
showed engraved wood blocks of lignum vitm which he found 
more brittle than box. 

Vienna 

^ Imperial Academy of Sciences, Feb. 26.—Dr. Urba 
communicated a paper on some rocks of South Greenland 
wllected by Prof. Laube, from the second German Polar 
j^pedition. M. Pelz presented a memoir on determination 
^ the axes of conical surfaces of the second order.— 
Dr. Adolph Meyer gave an account ot new and little-known 


birds of New Guinea.—Dr. Exner read a paper on the employ¬ 
ment of the ice-calorimeter for determining the intensity of the 
solar radiation ; describing an apparatus by which the intensity 
may be measured directly in calorics, without (as in the Pouillet 
pyrlieliometer) a change of temperature in the instrument, ren¬ 
dering correction necessary.-—Dr. Brauer communicated a note 
on the development and mode of life of LeJ^idurus p'oihtdus 
Bose.—MM. Schiilhof and Holetschek communicated the ele¬ 
ments and'ephemerides of a comet discovered on Feb. 20 by 
Prof. Winnecke at Strassburg. 1 

Paris 

Academy of Sciences, July 20.—M. Bertrand in the 
chair.—The following papers were read :—Note on the action of 
two current elements, % M. Bertrand. The assertion that two 
elements of the same direction attract one another is shown to 
be inexact, even for parallel elements, and does not agree even 
with Ampere’s law. The author has solved the following 
problem:—A current element being given, to find in a point of 
space M the direction that must be assigned to another element, 
that their mutual action may be attractive, repulsive, or nil ,— 
Extract from the Report of the Commission of the Agricultural 
Society of Chalon-sur-Saone, in the department of Sa6ne-et- 
Loire, on Phylloxera, by M. Boully.—Reply to a criticism by 
M. Garrigou, contained in a recent note entitled “Carboniferous 
Limestone of the Pyrenees ; Marbles of Saint-Beat and of Mont,” 
by M. A. Leymerie.—On the efficacy of the method of submer¬ 
sion as a means of improving the vine in the Crimea : extract 
from a letter from M. Boutin to M. Dumas.—Employment of 
the rhidues dUnfer of the oil-mills against Phylloxera^ by M. 
Rousseau.—Third note on the electric conductivity of ligneous 
bodies, by M. Th. du Moncel.—On the strarification of the 
electric light, by M. Neyreneuf.—On the passivity of iron, 
by M, A. Renard. The author described several experi¬ 
ments illustrative of methods by which iron can be made 
passive in ordinary nitric acid.—Action of chloroform on sodic 
acetatic ether, by MM. A. Oppenheim and S. Pfaff. ;; The 
product of the reaction was saponified by soda and then acidu¬ 
lated with liCI. A new acid of the formula CgHsOg is thus 
obtained. This acid is dibasic and belongs to the aromatic series, 
the authors considering it an isomer of uvitic acid, the substi¬ 
tuted groups occupying the positions 1:2:4.—On the isomeric 
compounds C2H4lBr, by M. C. Friedel. The author has re¬ 
peated the experiments recently published on this subject by M. 
Lagermarck, and concludes therefrom that no third isomer of 
this formula exists,-—On a development of heat produced by the 
contact of sodium sulphate with water at temperatures when the 
known hydrates of sodium sulphate cannot exist, and when the 
saturated solution of the salt deposits it only in the anhydrous 
state, by M. de Coppet.-—Ethers of normal propylglycol, by M. 
E. Reboul.—Experiments on the generation of proto-organisms 
in media protected from aerial germs, by M. Onimus.—Indif¬ 
ference in the direction of the adventitious roots of a cactus, by 
M. D. Clos.—Observation of a bolide on the evening of July i8, 
at Versailles, by M. Martin de Brettes.—On the composition of 
potassium permanganate, by M. E. J. Maument^ The author 
concludes that the formula of the salt is Mn207K0.—-New 
method of determining metals or oxides, by the same author. 
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THURSDAY, AUGUST 6, 1874 


HITZIG V. FERRIER. 

I N a German contemporary, Das Am land, for July 6, 
the editor has a note on the comparative value of the 
researches of Drs. Hitzig and Ferrier, in which he ani¬ 
madverts severely on English journals, specially mentioning 
Nature, because they have not taken up the subject, 
and shown that all the credit of the discovery of the 
localisation of, the cerebral functions is due to Fritsch 
and Hitzig, and that Ferrier has only followed up their 
line of investigation without Jgiving them due credit for 
their work* 

It is evident that the editor''of Das Ausland is not 
a constant reader of this journal, for if he were he would 
not have stated that we have taken no notice of the 
work of Fritsch and Hitzig. We believe that we were the 
first, or, if not the very first, among the first in this country 
to draw attention to the researches of the able German 
physiologists, when we gave an abstract (Nature, vol. viii. 
p. 467) of an excellent report by Dr. Neftel in Dr. Brown- 
Sdquard^s Archives of Scientific and Practical Medicine 
(New York), upon some of the recent researches in 
Neuropathology, including an account of the investigations 
of Fritsch and Hitzig, Gudden, N othnagel, and others 
Our object in publishing that abstract was to enable our 
readers to form their own opinion on the subject. 

The facts, as far as they affect the question at issue, are 
these :—It had until quite recently been thought that the 
cortical siibstance of the cerebral hemispheres was devoid 
of irritability, being the seat of mental phenomena. Hitzig 
in 1870* found that contraction of the eye-muscles in man 
can be produced by galvanic excitation of the hemispheres. 
This discovery led Hitzig, and with him Fritsch, to com¬ 
mence a series of investigations on the lower animals, 
with very feeble galvanic currents ; and as the results of 
their experiments they were able to state that the excitation 
of distinct and limited portions of the anterior convex 
portion of the brain produces movements of certain 
groups of muscles on the opposite side of the body, the 
following new facts being established, f 

I. The indication of the points for the irritation o 
almost all the muscles. 

2. The proof that after the irritation with the induced 
current, secondary movements appear. 

3. The proof that epileptiform fits may follow the appli¬ 
cation of this current. 

4. The [proof that the loss of blood destroys the exci¬ 
tability of the brain. 

In the “ West Riding Lunatic Asylum Medical Reports 
for 1873 (vol. iii.), Dr. Ferrier published a paper con¬ 
taining the results of experiments on various animals, in 
which the cerebral surface was excited by the interrupted 
current This physiologist also localises the seat for the 
stimulation of different sets of muscles, in many cases 
going more into detail than do Fritsch and Hitzig; the 
method of stimulation which he adopts—the interrupted 
current—^being one which the German authors had re¬ 
jected as unsuitable. 

What Dr. Hitzig complains of is, that in the original 
paper above referred to Dr. Ferrier only mentions his 
* Du Boxs-Reymond's 

t See London. Medical Record^ vol il, p. 448. 
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name and that of Fritsch in connection with the first of 
the four above-stated propositions, thereby retaining for 
himself the whole credit for the other three. In a review 
of Hitzig^s recent work, published in the Loiidon Medical 
Record, Dr. Ferrier—^writing in a spirit which we hardly 
think suitable'to the occasion, and regretting that he has 
not indicated some minor coincidences between his obser¬ 
vations and those of Fritsch and Hitzig, '^on account of 
the construction which Hitzig puts upon”them ”—aclaiow- 
ledges, we are glad to see, that there are several points 
which the two German physiologists recorded, and which 
he had previously failed to credit them with. Neverthe¬ 
less, he still seems to fail to realise that his true relation¬ 
ship to the original discoverers of the method he employs 
is that of disciple to master, and not that of an equal, as 
far as the subject itself is concerned. 

To show that due credit has not been given in 
the right direction, it may be mentioned that in this 
country the localisation of the cerebral functions has 
thus become associated with the name of Dr. Ferrier, 
so much so that in his recent work on “ Mental Physio¬ 
logy,” Dr. Carpenter, in an appendix, has a chapter 
on the subject, in which the names of Fritsch and of 
Hitzig are not even mentioned, the title being '^Dr. 
Ferrier on the Brain.” Now, Dr. Carpenter, in this chap¬ 
ter, gives a kind of abstract of Dr. Ferrier’s paper above 
referred to, and it is impossible that an author of so much 
experience could have omitted even the mention of the 
true workers-out of the method and facts he recounts, 
unless these facts and methods had been brought before 
his notice in a manner which does but very insufficient 
justice to their originators. 

The same cause has probably led most Englishmen 
to associate the name of Dr. Ferrier so intimately 
with the doctrine. The question is, Has this author 
given due credit to Hitzig and to Fritsch, whose careful 
series of experiments—called into existence by the logical 
working-out of an opportunity which many less competent 
observers would have let pass unheeded—gives them full 
reason to expect all the honour due to the discoverers of 
the localisation of the cerebral functions ? 

Dr. Ferrier may remark fhat the work of Fritsch and 
Hitzig was public property for three years before he pub¬ 
lished his investigations, and that in his paper he assumes 
that the reader was acquainted with the foreign literature 
on the subject. Other physiologists have acted on that 
assumption, and have received credit for a depth of 
thought and power of observation which they have not 
deserved; and this experience should make all authors 
more than ordinarily careful, when continuing the inves¬ 
tigations of other than their own countrymen, to state 
clearly and fully all that has been previously done by 
foreigners in their particular line. 

Dr. Hitzig seems much aggrieved at the little credit 
given him by Englishmen in comparison with that which 
has been bestowed on Dr. Ferrier; but he may rest assuired 
that all working physiologists fully appreciate the value Cf 
his methods and his facts, and that their convicrioM^ 
his position is impregnable is the only reast^ 
have not thought it necessary publiclyf^riht 
what time will prove to all, namely, that ite w^ tin- 
doubted discoverer of the important which 

his name is so intunatdly associafei " 

‘ p ' 
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A MARINE AQUARIUM FOR INLAND 
STUDENTS 

COMMITTEE of the British Association was last 
year appointed to make some inquiries into the 
best mode of preserving delicate marine organisms 
during life, the question being whether the injection 
of a fine stream of air into the tank in which they are 
living would be as efficient as, or better for this purpose 
than, a jet of running water. Dr. Hubrecht, of the 
Hague, has furnished Mr. Ray Lankester with the follow¬ 
ing account of a contiivancc worked with great success 
by Prof. Selenka, who has recently given up his chair at 
Leyden, on account of malaria, and taken a similar post 
at Erlangen. 

A point of the greatest importance for those who 
study marine animals and who want to keep them alive 
for a certain time, is the way to keep a limited supply 
of sea-water fresh and in good condition so as to sus¬ 
tain life in the objects of their researches. Even in those 
vast institutions on the coast at Brighton, Naples, &c.j 
where the inhabitants of the ocean exhibit their splendours 
to the eyes of the public, and where there would seem to be 
no difficulty at all in changing and refreshing the sea-water 
at any given moment, this point requires more attention and 
care than is ordinarily supposed, and the success of an 
aquarium often depends upon the more or less ingenious 
method by which the refreshing of the water is brought 
about. Especially important is a free access of atmo¬ 
spheric air, which must enter into solution and sustain the 
I'cspiration of the different inmates. 

To attain this end on a small scale in a laboratory 
situated at a distance froniU'te sea-coast, with glass vessels 
of various sizes instead of tanks,.and a small barrel of 
sea-water, which must suffice for a considerable lime, the 
following system, adopted by Prof. Selenka, first in Leyden 
and at present in Erlangen, gives the most satisfactory 
results. 

A receptacle for fresh water of about 2 cubic ft. or larger 
is placed in some spare corner, two stories higher than the 
room in which the aquarium is situated. By means of 
a siphon reaching to the bottom, the water can be put 
into communication with a tube leading to the lower 
floor. A tap enables one to regulate the quantity of water 
flowing through the siphon. Immediately behind the 
bend of this and fastened to the side of the receptacle, a 
so-called Bunsen’s aspirator effects the distribution of air- 
bubbles in the water streaming down. This instrument 
simply consists of a tube in glass or gutta percha, with an 
opening as large as a pin’s head. The water now con¬ 
tinues its way downward through a series of glass tubes 
of iTo great width, fastened to nails in the walls by 
strings. 

This system of tubes, to be had at a very small cost 
and labour, leads the water into a second receptacle in the 
same room with the improvised aquaria. It consists of 
a cylinder in zinc of'about three feet by one in diameter 
placed upon a wooden stool; a large tap at the bottom 
permits its being emptied into a pail. In the lid three 
small tubes form a communication with the exterior, each 
of them, as 'well as the whole apparatus being closed by 
taps as hermetically as possible. One of these is put 
into communication with the above system of tubes which 


descend to the bottom of the receptacle. The second, 
to which no interior tube is fastened, is in communication 
with a pair of bellows which permit the creation of an 
initial atmospheric pressure in the reservoir. Instead of 
the bellows a simple tube, half india-rubber, half glass, 
may do as well, the pressure then being obtained by 
simple blowing with the mouth. The function of the 
above apparatus is clearly that of compressing the atmo¬ 
spheric air in the zinc receptacle by means of water de¬ 
scending from a certain height. This compressed air is 
now used for the refreshing and providing with oxygen 
of the sea-water in the different smaller vessels. 

A third tap in the lid of the zinc reservoir per¬ 
mits the air to escape into a glass bell, where a small 
mercury manometer indicates the amount of pressure, a 
detail which may, however, be omitted. In the perforated 
stop of this bottle from six to twelve hermetically 
sealed glass tubes—shellac is best for scaling them, 
india-rubber for the stop itself- “arc ready to provide the 
different vessels with a supply of air. With this view india- 
rubber tubes, which can be shut up by glass staves, form 
the continuation of the glass ones. When made ready 
for use, a spring screw applied to this india-rubber tube, 
regulates the quantity of air flowing out, while a special 
cnd-piece conducting the air-bubbles into the vessel with 
sea-water is pushed into the open end of the tube. 

Those end pieces form an important part of the appa- 
I'atus and may give rise to a great economy of the force 
required, when by some well-adapted combination their 
effect is multiplied. 

In order to obtain the greatest advantage from the air- 
bubble which, when the api)aratus is put into working 
order,rises through the sea-water in the vessel into which 
one of the tubes is brought, it is desirable that it should 
present as large a surfiicc as possible to the water; making 
the contact more perfect and the dissolving process 
easier. 

A so-called vulcanised rose, with numerous fine pores, 
is for this purpose fixed to the extremity of the tube on 
the bottom of the vessel. This may be replaced by a 
simple india-rubber stop which has been applied to the ex¬ 
tremity of the tube, and into which extremely fine glass 
tubes—easily got by pulling out a thicker one before the 
blowpipe and cutting it to the required Icngths^—have 
been inserted. Or we may take two fiat circular pieces 
of vulcanised india-rubber connected together, and fix 
into the border of the lower one a scries of such fine 
glass tubes disposed like the spikes of a wheel, care being 
at the same time taken that the communication be main¬ 
tained between the hollow part of this india-rubber disc 
to which the hair tubes correspond and the glass tube 
providing the air. 

To make the effect in the water still more complete, a 
small water wheel (the paddles of which are made of thin 
half-spheres of glass, the axis of a vulcanised tube re¬ 
volving round a glass stave) may be placed above the 
rising stream of air-bubbles, which put the wheel in a slow 
rotation, and cause in this way a constant movement 
of the particles in the sea-water, a circumstance which 
cannot but be favourable. 

Nearly the whole of the apparatus described above 
may be made at home, and can be had at very , little 
cost. It is of great efficiency and keeps the sea’-water in the 
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smaller vessels in a wonderful condition of purity, if care 
be taken to remove dying specimens and if no feeding be 
going on. Development of eggs and larvae may be studied 
without the necessity of changing the sea-water excepting 
at considerable intervals of time, and marine animals of 
the most varied types can be kept alive very long indeed 
at a very small expenditure. 

If put into practice by any private zoologist or laboratory 
in Britain, the results will most probably be no less grati¬ 
fying than they have been in the above-named places 
where the system has only as yet been carried out. 

A little more costly but still more efficient is a 
zinc gasometer, which can contain about half a million 
cubic centimetres of air, with a diameter of about 60 
centims. This may be placed as it is in Erlangen with¬ 
out difficulty in the corner of any laboratory. It is wound 
up every morning by means of a simple capstan, and the 
pressure is effected by stones put on the top. The quan¬ 
tity of air escaping can be accurately regulated by her¬ 
metic taps in the conducting tube. 

The great advantage which it has in common with the 
apparatus described above is that it remains active with¬ 
out further interference for a space of twenty-four hours. 


FOSTERS PHYSIOLOGY 

Physiology. (Science Primers). By M. Foster, M.A., 
M.D., F.R.S. (Macmillan and Co., 1874.) 

T is extremely seldom that a fairly informed reader 
can lay down any text-book, after having read it 
from end to end, and feel that it has completely fulfilled 
the purpose for which it was written. Either the method of 
explanation is imperfect and involved, the facts that are 
given being correctly stated, or the language may be 
excellent at the same time that there is a want of 
attention to accuracy. We believe, however, that all 
will agree with us in thinking that in this short “ Science 
Primer” Dr. Michael Foster has succeeded in producing 
an introductory manual which is perfect in itself, and 
quite a type for future authors of similar productions. 

Many who devote themselves to the higher branches of 
scientific inquiry seem to have an inborn fear of putting 
the arguments and facts of their favourite subject in any 
but the most uninteresting and unintelligible language. 
They write on the assumption that their readers are all 
as well informed, or nearly so, as themselves on the litera¬ 
ture of the science of which they treat; consequently, to 
the majority their works are of comparatively little value. 
This imperfection is manifest in many text-books, the 
utility of which is thereby reduced below that of many 
otherwise less worthy productions to the commencing 
student. 

In the work before us, however, we think that Dr. 
Foster has succeeded, beyond any author with which we 
are acquainted, in placing himself on a level with his 
intended readers, and in putting the fundamental prin¬ 
ciples of physiolog}’^ before the commencing student in a 
language, and by means of a consecutive argument, 
which possesses quite sufficient intrinsic attraction to 
tempt anyone with the least predilection in that direction, 
to study, reason out, and attempt to verify his statements. 
Dr. Foster’s similes are peculiarly to the point, and are 
at the same time drawn from such wdl-lmown sources. 


that no one will have the least difficulty in perceiving their 
applicability, at the same time that he will be able to 
realise the full importance of their bearing. The follow¬ 
ing is one of the best of these, and will well repay the 
reading ;— 

“ When you look down upon a great city from a high 
place, as upon London from St. Paul’s, you see stretched 
below you a network of streets, the meshes of which are- 
filled with blocks of Irouses. You can watch the crowds 
of men and carts jostling through the streets, but the 
work within the houses is hidden from your view. Yet 
you know that, busy as seems the street, the turmoil and 
press which you see there are but tokens of the real 
business which is being carried on in the house. So it is 
with any piece of the body upon which you look through 
the microscope. You can watch the red blood jostling 
through the network of capillary streets. But each 
mesh bounded by red lines is filled with living flesh, 
is a block of tiny houses, built of muscle, or of skin, or of 
brain, as the case may be. You cannot see much going 
on there, however strong your microscope; yet that is 
where the chief work goes on. In the city the raw 
material is carried through the street to the factory, and 
the manufactured article may be brought out again into 
the street, but the din of the labour is within the factory 
gates. In the body the blood within the capillary is a 
stream of raw material about to be made muscle, or bone, 
or brain, and of stuff which, having been muscle, or bone, 
or brain, is no longer of any use, and is on its way to be 
cast out The actual making of muscle, or of bone, or of 
brain, is carried on, and the work of each is done, outside 
the blood, in the little plots of tissue into which no red 
corpuscle comes.” 

Notwithstanding the simplification of the argument to 
its extreme degree, no attempt is made to arrive at this 
simplification at the expense of truth. Wc are not in¬ 
formed, as is often said, that venous blood contains car¬ 
bonic anhydride dissolved in it, whilst in arterial blood 
this is replaced by oxygen ; but moi'e accurately, though 
less simply, that “ both contain, dissolved in them, 
oxygen, nitrogen, and carbonic acid; venous blood con¬ 
tains less oxygen and more carbonic acid than arterial 
blood.” 

Some will think that many of the straightforward facts 
of the circulation should not be studied until they 
can be appreciated, unassisted, in their logical sequence \ 
but we think that the following quotation will give a 
reality to the peregrinations of a blood-corpuscle which 
comes home to even very young minds. ‘^ Suppose you were 
a little red corpuscle, all by yourself, in the quite empty 
blood-vessels of a dead body, squeezed in the narrow 
pathway of a capillary, say of the biceps muscle of the 
arm, able to walk about, and anxious to explore the 
country in which you found yourself. There would be 
two ways in which you might go. Let us first imagine 
that you set out in the way which we will call backwards. 
Squeezing your way along the narrow passage of the 
capillary in which you had hardly room to move^ you would 
at every few steps pass, on your right hand and on your 
left, the openings into other capillary channels as small 
as the one in which you were. Passing by these you 
would presently find the passage widening, you woujd 
have more room to move, and the more openings you 
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passed the wider and higher would grow the tunnel in 
which you were groping your way. The walls of the 
tunnel would grow thicker at every step, and their thick¬ 
ness and stoutness would tell you that you were already 
' in an artery, but the inside would be delightfully smooth. 
As you went on you would keep passing the openings 
into similar tunnels, but the further you went on the 
fewer they would be. Sometimes the tunnels into which 
these openings led would be smaller, sometimes bigger, 
sometimes of the same size as the one in which you were. 
Sometimes one would be so much bigger that it would 
seem absurd to say that it opened into your tunnel. On 
the contrary, it would appear to you that you were passing 
out of a narrow side passage into a great wide thorough¬ 
fare. I dare say you would notice that every time one 
passage opened into another the way suddenly grew 
wider, and then kept about the same size until it joined 
the next. Travelling onwards in this way you would, after 
a while, find yourself in ’a great wide tunnel, so big that 
you, poor little corpuscle, would seem quite lost in it. 
Had you anyone to ask, they would tell you that it was the 
main artery of the arm. Toiling onward through this, and 
passing a few, but, for the most part, large openings, you 
would suddenly tumble into a space so vast that at first 
you would hardly be able to realise that it was the tunnel 
of an artery like those in which you had been journeying. 
This you would learn to be the the great artery of 

all; and a little further on you would be in the heart” 

In conclusion, we are sure that there is no book which 
could be more profitably placed in the hands of the youth 
of both sexes, as a means of intellectual training and 
general culture, than this small work of Dr. Foster’s. It 
possesses the advantage of combining precise reasoning 
with information on a subject which is all-important in 
every-day life ; a subject which, if more universally under-‘ 
stood, would lead to the adoption, by all, of means for the 
healthy maintenance of life which are now as systemati¬ 
cally ignored as they are misunderstood. The reader is 
referred to Prof. Huxley’s “ Elementary Physiology ” for 
the discussion of many subjects which the space allowed 
and the age of the pupils make it necessary to omit in the 
work before us. 


ora SHELF 

Exposition GeomUrique des propriet'es genirales des 
Courbes, Par Charles Ruchonnet (de Lausanne). 
Troisieme Edition, augment^e et en partie refondue. 
(Paris, 1874.) 

Elinients de Calcul approximatif. Par Charles Ru¬ 
chonnet. Seconde Edition augmentde. (Paris, 1874.) 

We have read these works with interest and somewhat of 
surprise : with interest because the subjects are fairly 
interesting and are treated in the well-marked style which 
distinguishes the writings of French mathematicians; 
with somewhat of surprise that the subjects treated at 
such length should have met with such a large circle of 
readers as is indicated by the number of e<5tions that 
have been caEed for. The first work on our list esta¬ 
blishes many general properties of curves by means of 
first principles and by the use of infinitesimals. This 
mode of treatment, so far as w^e know, is confined in our 
own text-books to a chapter or two in Dr. Salmon’s 
works, and it would be hard to find more than he has 
given in any other work. The author himse¥'states that 


this elementary knowledge will carry the student through 
the book with the sole exception that a more extended 
acquaintance with mathematics is required for an article 
devoted to the finding the distance between a curve and 
its osculating sphere in the neighbourhood of the point 
of contact. The author, too, claims the major part of 
the demonstrations as his own, though in some cases he 
has generalised results previously given, and in some 
cases has established known properties in a novel way. 

The work is divided into two parts ; the^ first treating 
of the tangency, curvature, and osculating circle of plane 
curves: the second part treats of the analogous pro¬ 
perties for non-plane curves, and deals also with the 
polar surface, the osculating sphere, ruled surfaces, deve- 
lopables, and the osculating helix. There are five pages 
of plates containing eighty clearly drawn figures. 

The Calcul approximatif” is concerned with num¬ 
bers only. M. Ruchonnet considers that he has improved 
upon the processes given by previous writers as regards 
their generality and precision as well as the facility with 
which they arc effected. There are six articles and two 
notes. In the preliminary observations, the writer’s aim is 
concisely stated to be the turning of an expression com¬ 
posed of incommensurable numbers (incommensiirables 
avec I’unitd) into a decimal to any given degree of exact¬ 
ness. He here treats of absolute and relative error, and 
then proceeds to summation. In the third article, in 
applying his methods to multiplication and involution, 
he sketches out the contracted process of multiplication 
employed by Oughtred; then follow contracted division 
(reference made to Serret’s “ Arithmdtique ”), evolution, 
and functions of a single variable. Amongst the im¬ 
portant additions in this edition, is a complete solution 
of the problem Combien de chiffres exacts faut-il cal- 
culer d’un nombre pour pouvoir en extraire la racine 
mierne avec n chiffres exacts ? ” 

Many illustrative selections might be made, but as 
these would not be of general interest, we content our¬ 
selves with recommending those who take an interest in 
either of the subjects discussed by M. Ruchonnet to 
taste and judge for themselves. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

Flight of Birds 

In Nature, vol. x. p. 147, I observe a letter signed “J 
Guthrie,” and dated from the Cape, on the subject of the Flight 
of Birds, and particularly on the “hovering” of birds. It 
appears that one of your correspondents had referred to my chap¬ 
ter on this subject in the “ Reign of Law ” as giving a satis¬ 
factory explanation of this phenomenon. Mr. Guthrie thinks, 
on the contrary, that what I have there said “requires no 
refutation;” which is not wonderful considering the entire 
inisconception which he evinces of the explanation I have 
given. He quotes me as affirming that “ by a proper arrange¬ 
ment of its wings and tail and the position of its body, a bird 
can, without muscular exertion^ remain suspended in a hori¬ 
zontal air-current, provided the latter be of sufficient velocity.” 
If I had said this I should have talked nonsense. But I have 
not said it, as your readers may see by referring to the page 
(170, first edition) to which Mr. Guthrie himself defers. What I 
have said is, that under certain conditions of strength of air- 
current a kestrel can maintain the hovering position “with 
no vhihle muscular motion whatever.” Mr. Guthrie omits 
the word^ “visible,” and probably has no idea of its force 
and meaning in the sentence referred to. The maintenance of 
the Wings and tail in the proper position, and of the body at 
the proper angle, does in itself, of course, involve continuous 
and difficult muscular action, although it is not visible, just as a 
rope-dancer standing still in some tiptoe attitude may require 
immense muscular effort although no motion be visible, and 
although the whole aim, object, and effect of that exertion be to 
produce stillness, and not motion* 
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So far is it from being true that I have represented hovering 
as an accomplishment of wingmanship which requires little exer¬ 
tion, that I have asserted with emphasis the exactly opposite 
doctrine—that it is a specially difficult operation, requiring very 
often great exertion, and always requiring special muscular 
effort. 

It is evident, however, that Mr. Guthrie is still ignorant of 
the facts which have to be explained. In the passage which he 
misquotes I am not stating any theory j I am stating a fact 
which *I have seen over and over again. It is a fact beyond all 
question that a kestrel can maintain itself hovering in a strong 
horizontal air-current, with no other muscular exertion than that 
which is required to keep its wings and body at th right angle. 
I have seen it done a hundred times in level countries, when by 
no possibility could any upward deflection of the wdnd have 
arisen from the configuration of the ground. 

One of the first and most fundamental facts to be admitted 
and accounted for in the flight of birds is, that perfectly hori¬ 
zontal air-currents have a powerfully sustaining effect upon vane 
surfaces, which are presented to them as birds’ wings are pre¬ 
sented. “ Hovering” and “soaring” are only to be explained 
when this fact is seen and admitted, Argyll 

Inverary, Argyllshire, July 30 


Exhibition of Specimens and Apparatus at British 
Association Meetings 

I AM anxious to draw the attention of the readers of Nature 
to the arrangements to be made this year at the British Associa¬ 
tion meeting (for the first time) for the reception of specimens 
and apparatus illustrating papers or short communications made 
to the sections. The provision of a room for this purpose—a 
kind of temporary museum—has during the last four years been 
recommended by the committees of Sections C and D, several 
times, and this year the experiment is to be made. Those who 
have promoted this plan are naturally anxious that it should be 
a success. I would therefore appeal to the secretaries of the 
various sections to assist in initiating this new feature of the 
meeting, by endeavouring, as far as possible, to secure from the 
authors of papers objects which illustrate their communications ; 
such objects to be deposited during the week of meeting in the 
room provided by the Council. This room will be open to 
inspection under the same regulations as the sectional meeting 
rooms, and the objects deposited will be carefully ticketed and 
arranged, and, where necessary, placed under glass cases. 

From Section A we may expect physical and astronomical 
apparatus and models; from B, new chemical products and 
specimens of apparatus illustrating new processes ; from C, 
geological specimens of rarity or new to science ; from D, 
zoological and botanical specimens, anatomical preparations, for 
the exhibition of which microscopes will be provided, and 
also ethnological specimens ; from E, maps and geographical 
models ; from F and G, models or machinery not too large for 
a room. 

It is necessary to mention that objects exhibited must be in 
illustration of some communication (however short) to one of 
the sections, in order that they may thus be sanctioned by the 
committee of such section. 

By the co-operation of the sectional secretaries with the mem¬ 
bers of the committee appointed to superintend the arrange¬ 
ments of this room or repository, we ought to succeed in adding 
an important and valuable feature to the scientific interest of 
the meetings of the Association. E. Ray Lankester 


A Waterspout at Milford Haven 

The enclosed account of a waterspout which was sent to me 
by one of out telegraphic reporters may perhaps be of interest 
to your readers. Robert H. Scott 

Aug. I 

St. Ann’s Head, Milford Haven, July 28' 

“ Sir,—The waterspout mentioned in this morning’s report 
was observed yesterday at 4.50 P.M., about a mile outside the 
portj following in the wake of a squall. Its course lay about 
N.Ew, and the progressive movement was judged to be between 
twenty-five and thirty knots per hour. Its diameter at the base 
was about 40 ft., and the direction of the whirl from left to right, 
or with the hands of a watch. The lower portion was well 
defined, but the middle and upper portions were not so distinct; 


in fact, the connection with the clouds above, although un¬ 
doubtedly existing, could not be discerned from our point of 
view. The sea immediately under it was greatly agitated and 
white with foam, the spray ascending in a spiral form. 
Thunder was heard with the squall that preceded it, and the 
wind veered from S. to S.S.W., although it backed to S. again 
afterwards. (Signed) John C. Walker 

R. H. Scott, Esq.” 


Periodicity of Rainfall 


My attention has been recalled to the letter (vol. viii. p. 547) ot 
my old friend Mr. Meldrum, dated Sept. 15 last, upon the above 
subject, by its recent republication in a Barbados newspaper. I 
had intended at the time to examine whether his objections to 
my statements were valid, but absence from the island and other 
occupations interfered. On reperusing his letter, I perceive that 
he notices a disagreement between my figures and those given by 
Mr. Symons, which requires to be explained, and I take the 
opportunity of endeavouring to remove his doubts with regard 
to the correctness of my results. Mr. Symons’s annual averages 
for 1843-61 were -drawn from one station, or rather from two ; 
from Fairfield for the years 1843-46, and from Halton, a station 
nearly three miles distant, and having twice the elevation, for 
the rest of the period, hly averages were taken for the first four 
years from the same single station, the only record then in exist¬ 
ence, and from a varying number of stations during the other 
years. 

Mr. Meldrum thinks that, with certain alterations which he 
suggests, my calculations will support his theory. I should be 
very glad if they did. My object in joursuing my inquiries into 
the rainfall of Barbados has been to assist the planters in fore¬ 
casting the coming seasons, so as to guide them in their agricul¬ 
tural operations ; and I would gladly welcome every contribution 
to this end, whether it be Mr. Meldruni’s sun-spots or Prof. 
Chase’s lunar influences. I was therefore disappointed wffieii I 
found that the experience of this island did not coincide with 
that of Mauritius, and I am sorry that a further comparison of 
the data, which is not open to any objection of discordance of 
elements, confirms my first calculations. 

Tf I take Fairfield and Halton alone, for the thirty-one years 
1843-73, I obtain the following results :— 


1843-43 

IMaxiinum years. 

Minimum yecirs, 

16.5-7 

1847-49 

. 15S-3 


1855-57 

... ... — 

170-7 

IS59-6I 

. 186*6 


I866-6S 

— 

177-8 

1870-72^ 

. 157-1 


Total ... 502*0 

512-2 


This calculation shows an annual average excess in minimum 
years of 3*4 inches. But the rainfall at Fairfield during the last 
three years, for which alone I have the means of cornparison, is 
I 3'33 per cent below that of Halton. Therefore 217 inches have 
to be added to the minimum average of 1843-45, which would 
increase the above excess to I0'6 inches. If Halton alone be 
taken for the five periods, the average of the maxima is 167*3, 
and that of the minima 174*2, yielding an excess of minima of 
6*9 inches. 

A comparison of three stations for 19 years, 1855-73, being 
the longest comparable period, exhibits the same results. These 
three stations, Flalton, Binfielcl, and Husbands, are situated in 
opposite parts of the island, and funiish a fair average of the 
whole:— 


1859-61 

1866-68 

1870-72 


Maximum years. 

... I93’6 

... 162*7 


years. 

1927 

182-6 


Total ... 356-3 375-3 


This calculation shou-s an annual average excess of 9 -5 inches 
in 7 ninimum years, which differs only by i*i inch from the 
above corrected calculations founded on the rehirhs of a single 
station. , 

Mr. Meldrum, in Iris letter of September I have . 

“ taken 1846 and 1871 as middle 

I also took 1848J, whereas r849-T7^ pto cor¬ 
rect” Mr. Meldrum. is in 4s # tiocen 1846 as 
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a middle maximum, as a reference to my former letter (Nature, 
vol. viii. p. 245) -will show; and I do not find any reference to 
1846 as a maximum in Prof, Tyndall’s letter, or in that of Mr. 
Symons, which alone I had seen when I last wrote. In both of 
these 184S is named, and I demur to the changes to 1849 and 
1872 ; to the first because, apparently without any suificient 
reason, a dry year (48*10 inches) is discarded, and a wet year 
(67*88 inches) is added, and to the second, not because it affects 
my calculations, but because no reason is given. Phe change 
appears to favour Mr. Meldrum’s views, but it scarcely does so, 
because tbe estimated quantity of 65 inches in 1873 resulted in 
an actual average of only 51-26 inches, which would make a dif¬ 
ference of 13*74 inches in that year, and would change the 
trifling excess of 2*64 inches on the maximum side into a larger 
excess of 11 ‘lo inches on the minimum side. 

It is unnecessary, however, to go beyond the calculation which 
I have above submitted to show that Barbados does not bear 
out Mr. Meldrum’s theory. I am quite prepared lo agree with 
him that, if the preponderance of evidence drawn from a wider 
area and from longer periods does support it, the opposite results 
obtained in Barbados, although it is most favourably situated for 
observations of this nature, being fully exposed to the trade 
winds blowing over the Atlantic during the greater part of the 
year, and not apparently subject to any disturbing influences, 
only show that no particular locality can draw a safe inference 
as to the manner in which the presence or absence of sun-spots 
is likely to affect it. 

A further consequence presents itself to my mind. It appears 
to me that the atmospheric influences entering into this question 
—chiefly evaporation and rainfall—^must balance one another 
pretty equally over the face of the globe, either contempora¬ 
neously or by seasons ,* that the excess of rain received by some 
places has been drawn from others, which have consequently ex¬ 
perienced the opposite effects of evaporation and drought. If 
therefore certain solar influences, whose presence is indicated by 
the appearance of sun-spots, have the effect of causing an excess 
,of rain in certain years over so wide an area as Mr. Meldrura 
supposes, whence does this excess come? If from some atmo^ 
spheric reservoir, independent of the globe, the excess w'ould be 
general ; the alternations of rain and drought might vary by 
} ears or by seasons, more or less long, but not c mtempora- 
neously by, or in, localities. If, however, they be drawn from the 
earth, or from, atmospheric strata near the earth, there must be 
evaporation and drought in those parts whence the excess is 
drawn. Barbados, as 1 have pointed out, is singularly free from 
local influences which would affect its rainfall differently from the 
rest of the globe. "When therefore I find the experience of Bar¬ 
bados differing from that of Mauritius, and of many other parts 
of the world, 1 am driven to the conclusion that the influences 
indicated by the existence of sun-spots are not universal, although 
they may possibly operate on, and intensify, other influences 
already existing from other causes ; and that the absence of 
those influences and the existence of different effects in Barbados 
is not an exceptional result, but a necessary consequence, to be 
expected in other parts of the globe also, and to be anticipated 
from the ordinary operation of known physical laws. I shall not, 
however^ be dogmatic on the point, and shall hail further 
proof of the correctness of Mr, Meldrum’s theory as a welcome 
contribution to the “ Meteorology of the future.” 

Rawson W. Rawson 


Care of Rabbits for their Dead 

Several months ago you published, among others, a letter 
of mine, on the “ care of monkeys for their dead.” • Since then 
I have been making observations upon a similar attention dis¬ 
played by rabbits, although the considerations which lead lo its 
exercise are apparently much more practical than in the case of 
monkeys. 

Most people are aware that if a rabbit is shot near the mouth 
of its burrow, the animal will employ the last remnant of its 
life in struggling into it. Having several times observed that 
wounded rabbits which had thus escaped appeared again several 
days afterwards above-ground, lying dead a few feet from the 
mouth of the burrow, I wished to ascertain whether the wounded 
animals had themselves come out before dying—possibly for air, 
—or had been taken out after death by their companions, I 
therefore shot numerous rabbits while they were sitting near 
their burrows, taking care that the distance between the gun and 
the auimal should be such as to ensure a speedy, though not an 


immediate, death. Having marked the burrows at which I shot 
rabbits in this manner, I returned to them at intervals for a fort¬ 
night or more, and found that about one half of the bodies a].> 
peared again on the surface in the way described. That this 
reappearance above-ground is not due to the victim’s own exer¬ 
tions, I am now quite satisfied ; for not only did two or three 
days generally elapse before the body thu.s showed itself—a period 
much too long for a severely wounded rabbit to survive,—but in 
a number of cases decomposition had set in. Indeed, on one 
occasion scarcely anything of the animal was left, save the skin 
and bones. This was in a large warren. 

It is a curious thing that ,I have hitherto been unable to get 
any bodies returned to the surflree, of rabbits whicli I insejicd 
into their burrows after death. 1 account for this by supposing 
that the stench of the decomposing carcase is not so intolerable 
to the other occupants of the burrow, when it is near the orifice, 
as it is when further in. Similarly, I find that there is not so 
good a chance of bodies being returned from an extensive warren 
of intercommunicating holes, as there is from smaller warrens or 
blind holes ; the reason probably being, that in the one case the 
living inhabitants are free to vacate the olTcnsive locality, while 
in the other case they are not so. Anyhow, there can be no 
reasonable doubt that the instinct of removing their dead has 
arisen in rabbits, from the necessity of keeping their confined 
domiciles in a pure condition. (.lEoiKiE J. Romanics 

Dunskaith, Ross-shire, July 26 


THE NEWFOUNDLAND SEAL FISIIERY-'^^ 

'"pHE vessels employed in this fishery arc generally 
-*■ built for the purpose at Aberdeen, Greenock, or 
Dundee; but some obsolete mcn-of-war have been 
bought and strengthened to meet the I'cquirements ot 
the trade. Those steamers built for the purpose range 
from 170 to 470 tons register, and have screw propellers. 
The Dear, in which I went, belonging to Messrs, 
Walter Green and Co., and commanded by Captain 
Alexander Graham, a scaling master of thirty years’ 
experience, was a new vessel of the largest class, built by 
Messrs. Stephens, of Dundee, was barqiicntinc rigged, 
and had compound engines of iro u.i*. 

The smallest rod in the latter was inches in 
diameter, the minimum that has been found to stand the 
shock of concussion with the ice. Propellers are made in 
one piece of cast-iron; metal having been tried was found 
lo twist, and those made with separate blades lo screw in 
inevitably broke in the thread of the screw. Tliey arc 
about 7 in. in thickness near the boss and about 2 in. at 
the point, and should be made without a sling hole, two 
propellers of the Dear having broken at that place. Over 
the banjo frame arc the “ slip boards,” pieces of hard wood 
about 3 in. thick, that slide down the screw well on each 
side of the Sampson posts to prevent icc getting in above 
the propeller. They should be made to hoist up in one 
piece with the banjo, otherwise considerable time is lost 
in unbolting them. The brine from salt-meat casks is' 
kept and poured down boiling to loosen the^* gear sec fast 
by frost and ice. The propeller may be known to be 
broken by the great increase in vibration that inevitably 
follows when in the icc. After watching for a long time 
I found the effect produced on the engines by the ship 
striking the icc was scarcely perceptible, and the stoppage 
of the propeller by icc even at full speed only caused tbe 
connecting rod to vibrate slightly. 

The bows for about 20 ft. from the stem are built nearly 
solid with the numerous beams, timbers, and diagonals; this 
space is called " the fortification.” The bows arc sharply 
built with a raking gripe, the advantage of which is that the 
vessel does not strike the ice on all the stem at once, but 
gradually meets the pan, and by the force of the way runs 
on it as up an inclined plane, and thus adds weight to 
momentum in breaking a passage. The stern should be 

* The following notes from personal experience were made in the present 
Navigating Lieutenant Wm. Maxwell, R.N., and communicated to 
the Hydrographer of the Admiralty, 
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fullj to carry the ice clear of the propeller, a fine run 
having a tendency to guide the ice into the screw well. 

The vessels are surrounded completely with ii'on-wood 
bark about three inches thick; the stern has an iron plate 
down it, the rudder is sheathed on both sides and abaft, 
and from the stem about ten feet aft iron plating about 
half an inch in thickness is bolted. The rudder hole is 
unusually large to admit a rapid change, and chains are 
used for steering with. 

The “ sheer poles,” two long spars, are crossed and 
lashed at one end and suspended from the bows with 
heavy chains that cross from the bowsprit-cap and one of 
the other ends on each side from the cat-head. They are 
intended for men to jump on from the ice when coming 
on board, or as a temporary resting-place when breaking 
the ice from the bows or guiding the vessel, and for those 
purposes man-ropes are slung and a ladder led from the 
bulwarks to them and the ice. “ Pokers,” long poles with 
iron spikes, are used as levers to move the ice, and occa¬ 
sionally as tracking poles. The “ crows' nest ” is a barrel 
lashed to the mast-head, fitted with a seat and rest for a 
telescope and a trap-door, to prevent cold air rising. The 
hold is divided into spaces called ‘^pounds” by strong 
partitions, to prevent the cargo shifting with the lurch of 
the vessel. A tank fitted with a steam-pipe from the 
boilers, to convert ice into water, completes the list of ex¬ 
ceptional fittings in these vessels. The water so made 
tastes like condensed water at first, but acquires the 
aeration more rapidly. 

Twenty-three similarly fitted steamers went to the fishery 
this year. The crew, 2 73 in all, consisted of captain, masters 
of watches, engineers, firemen, cooks, stewards, and sea¬ 
men. All share alike, except the captain, in the proceeds 
of the voyage ; but the masters of watches, engineers, 
and firemen have their pay in addition. The captain has 
(id, currency for each young pelt brought in, and is. ^d. to 
IS, 6 d. currency for each hundredweight of old seal 
blubber. 

The men ship in one of three capacities, viz., gunner,” 
^‘gunnen without gun,” and ‘M 3 atsman.” If there is much 
shooting, the gunners get each 10^'. for the hire of their 
guns ; those with no gun are supplied with them from the 
ship’s stores. 

The only necessaries for the men's outfit, besides woollen 
clothing, are a pair of sealskin boots with thick soles, a 
lacing at the top to tie them close round the calf of the 
leg and prevent water getting in, and large pyramidal nails, 
“ frosters,” or “ sparrowbills,” to avoid slipping on smooth 
ice. A sheath-knife, a small steel, and eye-preservers 
of glass with wire gauze surroundings, complete the list. 
The men are furnished from the ship's stores wdth bats, 
straight poles 4-J-ft. long and in. diameter, and “ starts,” 
iron hooks and spikes, with a small piece bent at right 
angles to the butt to stick into the bat. A groove is cut 
in the latter, and the start is seized in the whole, consti¬ 
tuting a gaff,” and combining the uses of boat-hook and 
alpenstock. A hauling rope, about three fathoms of iMn. 
cordage, to lace up and drag on board the seals, is also 
supplied. 

The men are divided into three watches under masters 
of watches, who choosy their men in turn, one at a time, 
and each watch is again subdivided under quarter¬ 
masters, who are responsible for their men on the ice and 
are furnished with two numbered flags bearing the ship’s 
•name. These numbers are entered against the names of 
those to whom they are given in a book kept for the pur¬ 
pose, enabling the captain to tell at a glance what men 
■are away by the absence of flags. They are also divided 
into boats' crews, consisting of ‘^bow” and “after” 
gunners and two oarsmen, chosen in a similar manner to 
the watches by the bow-gunners, who take charge of the 
punts, rough-built country boats, that are numbered to 
'distinguish them. The Bear carried twenty-five of these 
punts. 


The men in steamers divide amongst them one-third of 
the gross catch ; the remainder goes to the owners for 
expenses of outfit and share of the profits. In sailing 
vessels the men share a half between them, but have to pay 
i/. to 2/. currency berth money for their chance. Nearly 
8,500 men were engaged in the fishery during the spring 
of this year. 

When young seals are met with, the men are sent on to 
the ice, equipped as described. If the seals are not 
numerous, the ship is kept as close as possible to them ; 
each man secures as many as he can, and drags them to 
the ship, the first tow being the property of that man who 
sees the seals first. They are killed by blows on the nose 
with the gaff, and are then scalped, by drawing a line with 
the knife through the skin and blubber from chin to tail, 
and skinning until the ribs on the left side are reached. 
The knife is then stuck in the heart, to make a hole 
through which a finger can be thrust to grasp a rib, and 
the carcase is held in that way till the pelt is removed. 
The scudders, or hinder flippers, are cut off, and when 
“ panning,” one of the foremost paws is taken out to make 
a hole through which to pass the slings for hoisting on 
board ; but when towed to the ship both are left in to be 
eaten afterwards. The fore-paws (or “ flippers ” in the 
vernacular) when roasted are esteemed great delicacies, 
and much attention is paid to the cook to obtain permis¬ 
sion to cook them. 

As soon as a sufficient iiuraber are collected for a “tow” 
(six average-sized young ones being considered enough), the 
first is laced from the head through one or two holes cut close 
to the edges of the pelt, so that the hair is on the ice ; the 
second skin is then laid half-way along the first, and the 
hauling-ropes passed for two turns through both, then for 
one turn through the second only. The third is then 
placed on the second, and so on to the last, when the end 
is made fast. The other end of the hauling-rope is passed 
through a hole cut in the nose of the first pelt, and a 
loop is made for one hand to grasp while the other grasps 
the end over one of the shoulders. The gaff is pushed 
through the tow-butt behind, and forms a tail to the whole. 
When the pelts are brought to the ship, they are hoisted 
thus on board, and each man unlaces his own to secure 
the hauling-rope and gaff belonging to him. 

When the vessel cannot get near the seals or they are 
extended over a large area, they are “ panned ” or col¬ 
lected in heaps, each marked with a flag by the different 
sub-divisions. When taken to the pan. the pelts are un¬ 
laced and stowed flat, with the hair on the ice, to prevent 
the sun burning them. If night comes on before the pan 
is picked up by the ship, a lantern is sent and is watched 
by a man till the vessel arrives. With the prospect before 
them of a whole night to be so passed, the men take axes 
to make ice-houses, and light a fire of the carcases to 
keep themselves warm. Often, however, the only chance 
of the men being picked up is to remain by the pan until 
the ship arrives, without any material to shelter or keep 
themselves warm.. 

The pelts are kept on deck at least one night to cool, 
and are then stowed in the pounds as soon as time 
permits ; otherwise they are a most unsafe deck cargo, 
threatening to lurch with each motion of the vessel. 

Sisli,” or broken up ice, is sometimes placed between the 
layers of skins ; they are counted when stowed, and the 
account is kept by the senior “ master of watch.” 

The system of capture is the same with the old seals, 
but one is considered enough for a tow, and shooting is 
often resorted to when the ice is at all open, and becomes 
a necessity in the case of the male “ Hood,” wfio figlits 
desperately. : 

When the vessels are fast in the ice and so jseafe 
near, the gunners are sent away “ Whiting 

an opportunity to shoot any that iimy slbW tfipsisblves is 
the lakes of water near. I^en sehf hway for tog di^^^ 
tances, the men carry a board Ice" 
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liouses to protect them from tbe wind; but at the best it 
is bitterly cold work They also take a few biscuits with 
them, and eat, in addition, the hearts of the young seals, 
uncooked. The signals for recall are the ensign at the 
mast-head in clear, and the steam whistle in foggy 
weather. ^ » 

The seals taken generally are of two kinds, Harps,” 
or Saddle-back, and “ Hoods,” or Bladder-nose Seal. 

The “ Harps ” are distinguished by the sealers as “White 
Coats ” when young, from their colour ; “ Dippers” after 
the white coat has fallen off and the spotted skin shows ; 
“Bedlemers” till the saddle or harp is formed; and 
Saddle Harps ” when they arrive at maturity. “ Jennies ” 
or Tuckers ” are the females in the first year of whelping, 
and “Lords” or “Noggerheads” those deformed from 
the want of proper nourishment consequent on the mother 
being driven away or killed. Harps have black claws. 

The “White Coat” remains perfectly passive to be 
killed, and the “ Dipper ” may be attracted by whistling 
or singing, and approached till within striking distance ; 
but the mothers take to the water and desert their pups 
at the slightest alarm. The males are never with their 
families, but are always to be found on the south-west 
edge of the whelping ice. This generally consists of ice 
made on the coast of Labrador with small hummocks on 
it, that give shelter to the young from the north-easterly 
winds, the approach of which may be known by the in¬ 
cessant crying of the young Harps.. The “ harp ” or saddle 
begins to form at the age of one year, is perceptible at the 
second, and perfect at the third. After that it is difficult 
to judge the age, but the teeth generally give evidence of 
extreme age. 

The “ Hood” is much the finer kind in size and appear¬ 
ance, and is so called from an air-bag covering the head 
of the full-grown male, that can be inflated at will, and is 
so when danger is apprehended. It resists completely the 
blows from a gaff, and the slugs used in sealing do not 
penetrate it except at close quarters. They can, however, 
be killed by a blow under and along the line of the jaw, 
but considerable dexterity is required to effect this, and 
they can be shot dead by hitting them behind the air-bag 
or hood. They live in “ families,” male, female, and pup. 
Unlike the “ Harps,” the female rarely deserts her young, 
but makes a feeble and ineffectual defence in its behalf, 
and is killed by its side ; and in most cases the male offers 
a desperate resistance, making it unsafe for one man to 
attack it. They have white claws, and the male attains a 
length of 7 ft., and has a beautiful dark spotted skin. 
The young are white with a black stripe down the back, 
and rarely cry, nor have either sex any sign of the hood. 
The ice on which they whelp is heavy Arctic ice, rafted into 
large hummocks, and is generally to the north-eastward 
of the “ Harps.” The young of this species come to 
maturity and take to the water earlier than the “ White 
Coats.” 

The females of both species are ready for fishing as 
soon as the young are born, and beat inshore to the shoal 
fishing-grounds, returning with unerring certainty to the 
pan on which they had left their young, notwithstanding 
wheel or drift of ice in the interval. The inference on 
seeing old seals is that the young are outside ; they are 
never to be seen northward of their whelps. Both species 
have the power of protruding and withdrawing the teat, so 
that after the young have suckled, no danger may accrue 
from crawling over the ice. 

When the vessels have secured a large cargo, or at the 
latest by April 10, they return to St. John^s to prevent 
the loss of the blubber by running from excess of heat. 
On the south side of the harbour large vats have been 
constructed, and machines erected for preparing and 
refining the oil from the blubber. The pelts are taken 
from the hold and passed through the hands of 
“ skinners ” who separate blubber from the skin, take out 
the flippers, cut off the noses, &c. The blubber is then 


weighed and the quantity recorded as the catch, less i-J-lbs. 
for each pelt to balance the flesh left on in scalping. The 
skins are counted and a deduction of sixpence currency 
made from their value for every hole found in addition to 
those necessary for lacing, &c. “Cats” are pelts that 
weigh less than 25 lbs., and are not included with the other 
seals, but have a specially low market value of their own, 
that helps to prevent the animals being taken while too 
young. 

The blubber is thrown into a trough and conveyed 
thence into tearing machines, two cylinders with rough 
teeth that grind tbe blubber and tear the vesicles ; thence 
to tanks, where it is converted by steam into oil and con¬ 
veyed to other receptacles. A further process of bleaching 
takes place in reservoirs covered with glass roofs, and 
sometimes lined with tin, that in a few days makes the oil 
as clear as water. The refuse is subjected to great pres¬ 
sure to take off the last and woi'st kind of oil, and is then 
sold for manure. Seal blubber is valuable in the following 
order, viz.: that of (t) Young Harp ,* (2) Young Hood ,* (3) 
Bedlemers ; (4) Old Harps ; (5) Male or “ Dog” Hood ; 
(6) Female Hood. The blubber of the last is of much the 
least value as tbe small amount of oil contained tints with 
a yellow colour oil from the other species, and the vesicles 
are so tough as occasionally to break the teeth of the tearing 
machines. The skins are salted and expoitcd to England, 
where they arc converted into fine leather and used in 
the manufacture of ladies^ boots. 

If the vessels are cleared before April 15, they make a 
second voyage and hunt the Dippers and old Harps, prin¬ 
cipally the latter. The Hoods, both old and young, have 
by that time entirely disappeared. In rare successful 
cases a third trip is sometimes made, and the vessels do 
not return till the middle of May. The catch of 1874 kas 
been very poor, from a great number of very young seals 
having been taken, but in former years as many as 33,000 
have been brought in by a steamer from the first voyage. 

The ice encountered in the course of the voyage is ot 
various kinds. In mild winters large areas of “ sish,” or 
frozen snow and salt water, are met with. This is most 
difficult to walk on, and the men rarely escape a ducking 
during a day's tramp. Harp ice is the next in point of 
thickness, and is generally rafted ice made on the La¬ 
brador shore, while the heaviest, or true Arctic ice, large 
hummocks and heavy pans, is the favourite place of resort 
for Hoods. Though all icebergs travel from the north, 
those predominating this year were large, low, and flat; 
one was seen from twenty to forty feet in height, that was 
quite two miles measured diagonally. It is dangerous to 
try to cross their track, because the ice is packed by the 
pressure of the berg, so that not even a powerful steamer 
can force her way through. Ice navigation is very un¬ 
certain from many causes, but principally from tides, 
currents, and “ wheel ” of the ice. When near the land 
the two former have to be specially guarded against, as 
the surrounding ice remains the same and gives no evi¬ 
dence of the change of position. In one case a drift of 
twenty-five miles was experienced in two days ; ship, ice¬ 
bergs, and field ice remaining in exactly tbe same relative 
positions. 

The “ wheel” of the ice is caused by pressure of heavier 
ice on one corner of the field, causing the latter to turn 
as on a pivot in the direction of the pressure. This is 
quite uncertain in direction and speed, and no experience 
can foresee either. Running ice is also a source of danger 
to vessels^ fast in it, as they are propelled with irresistible 
force against any obstacles to their progress—icebergs, 
rocks, &c. In the spring of 1872 a steamer {Wolf) was 
crushed in an instant by that means, and tbe vessel went 
down before the men had time to secure their clothes* 
Often before a breeze of wind comes the ice rafts or 
squeezes, layer on layer, with a creaking sound- This 
also occurs in heavy squalls, and is a source of great 
danger to vessels fast in heavy ice. 
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In foggy or stormy weather, the vessel is kept under 
command, if possible, to clear any icebergs seen, but if 
not able to move, should be placed broadside to the wind 
or before it ; the danger of being head to wind is, that if 
the ice anchors carry away and a crack forms under the 
stern, the force of concussion with the ice may damage 
the rudder fittings irreparably. 

When crossing the water at night and approaching ice, 
the vessel is always stopped to take the shock gently, 
and because icebergs loom much like field ice. The 
whereabouts of water is inevitably shown by a dark 
horizon, and that of ice by the blink or “ glinny.’' 

There are no laws regulating the prosecution of the 
seal fishery except one passed in 1873, forbidding the 
departure of sailing vessels before the 5th, and steamers 
before the loth of March. 

Little Placentia, Newfoundland, June 22 


THE INTEENATJOjYAL GEOGEAPHICAL 
CONGRESS 

HE Organising Committee of the Geographical Con¬ 
gress to be held in Paris in the spring of 1875 have 
issued a programme of subjects to be discussed during 
the meeting. The “ Commissaire General of the Con¬ 
gress is M. le Baron Reille, to whom, at 10, Boulevard 
Latour-Maubourg, all communications ought to be ad¬ 
dressed. The Congress will last eight days, the first of 
which will be devoted to a genei'al meeting for the pur¬ 
pose of inaugurating the work of the Congress. The 
members will be divided into sections, each of which will 
meet separately on the following forenoons to discuss the 
subjects connected with the section; the afternoons will 
be devoted to general stances. During the meeting of the 
Congress there will be an exhibition of objects relating to 
the study of geography, and on the last day prizes will be 
awarded to exhibitors. The transactions of the Congress 
will be ultimately published. The conditions of subscrip¬ 
tion are much the same as those of the French Associa¬ 
tion for the Advancement of Science. 

The sectional sub-committees have provisionally pre¬ 
pared a series of questions for discussion under each sec¬ 
tion ; proposed additions to or modifications of these 
should be addressed to M. le Baron Reille as above. The 
sections are as follows :— 

I. Mathematical Section^ including Mathematical Geo¬ 
graphy, Geodesy, and Topography. The following are 
some of the questions to be discussed in this section :— 
Substitution of the centesimal division of the quadrant 
for the division called sexagesimal; consequences rela¬ 
tive to the division of time in astronomy.—Choice of a zero 
for a general level.—Measure of the differences of longi¬ 
tude ; utilisation of telegraphic lines for the purpose of 
determining longitudes; advantages to geography by 
the electric telegraph.—Employment of chronometers,— 
Measure of an arc of the meridian in the southern hemi¬ 
sphere, and particularly in the Argentine Republic.—The 
most simple instruments and the quickest methods for 
determining magnetic declination. 

II. Hj/drog-raphical Section^ including Hydrography 
and Maritime Geography.—Among the questions to be 
discussed in this section are the following :—Choice of a 
simple and uniform method for reckoning the points of 
the compass.—Researches concerning the depth to which 
the agitation of the surface of the sea penetrates.—Study 
of marine currents ; question of the currents in straits.— 
Determination of the temperature of the sea at different 
depths ; instruments used ; selection of the special points 
where these observations ought to be made.—Causes of 
the temperature of the Gulf Stream,—Programme pf ipter- 
national instructions relative to observations which could 
usefully be made at once. 

HI. Physical Section^ including Physical Geography, 
General Meteorology, General Geology, Botanical and 


Zoological Geography, General Anthropology. Among 
the subjects proposed for discussion in this section are :— 
New and well-established facts relative to the mobility of 
the crust of the earth during histoxical times.—Various 
theories as to the origin of mountains.—Lithology of the 
bed of the ocean.—Actual results of recent researches on 
the influences exercised by astronomical phenomena, such 
as solar spots, meteoric showers, &c.—To investigate new 
facts relative to the circulation of the atmosphere and the 
ocean, the movements of aerial and maritime currents, 
and their influence upon climates,—To discover the 
origin and general progress of great atmospheric whirl¬ 
winds or cyclones, as well as their periods ; to determine 
their duration, their force, and the extent of the coun¬ 
tries exposed to their effects.—Means to he adopted in 
order to extend more widely the establishment and the 
discussion of simultaneous meteorological observations, 
recommended by the International Congress at Vienna.— 
Geographical distribution of animal and vegetable species 
during tertiary times ,* consequences which flow therefrom 
relative to the climatology of the globe during that period; 
geographical relation between the quaternary and the ex¬ 
isting fauna and flora ; extinctions and migrations ; distri¬ 
bution of land and water during that period.—Species, 
genera, and families of plants which are characteristic of 
the great natural regions.—Also many questions relative 
to tfe geology, zoology, botany, anthropology, &c., of the 
various great divisions of the globe—Europe, Asia, 
America, Oceania. 

IV. Historical Section^ including Historical Geography 
and the History of Geography, Ethnography, and Philo¬ 
logy.—This section includes questions as to the condition 
of man both in prehistoric and historical times, com¬ 
prehending the discussion of many particular points of 
history and ethnography. 

V. Economical Section. —This section is concerned 
with .subjects connected wirh Economical, Commercial, 
and Statistical Geography. 

VI. The Didactic Section will discuss questions con¬ 
nected with Geographical Education and the diffusion of 
Geographical Knowledge. 

VII. Section of Voyaj^es, including explorations and 
voyages, scientific, commercial, and picturesque. In this 
section such points as the following are proposed for dis¬ 
cussion :—How could a permanent bureau be constituted 
to indicate to travellers, by land and sea, the desiderata 
of geographical science 1 —(2uestions as to the undis¬ 
covered portion of Africa, as to the equipment of voyagers 
and travellers, instruments for various purposes, the 
bearing of explorers towards natives, narratives of travel, 
&c., &c. 

There are proposed for discussion in the seven sec¬ 
tions in all 123 questions, of which the above are a sample; 
and it will be seen, we think, that if the right men are 
induced to attend the Congress, and if the discussions 
are conducted in a truly scientific and candid spirit, great 
good must be the result to the many branches of science 
which are more or less connected with the subject oi 
geography. 


THE LAST NEW COMET 

M r. J. R. HIND, F.R,S., writes as follows to the 
Times iioxa Mr. Bishop’s Observatory, Twickenham, 
August I :—‘^From three consecutive nights’observations 
of the new comet of Marseilles, received from M, Stephan, 
I have calculated a first approximation to the orbifi It 
appears the comet will not reach its perihelion till about 
the 25th inst., but is already slowly receamg from the 
earth, being distant from us at the time of discovery about 
55,000,000 miles, Though it may continue visible jn good 
telescopes for several weeks, it is not likely to become an 
object of any general interest, like the Mmet which has 
just left this hemisphere. The eleth^bs hear no resem¬ 
blance to those of any comet ptevibtelif’ 
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THE FORM OF COMETS^ 

III. 

\KT^ now arriving at a conclusion, for the condi- 
^ ^ tions mentioned are very narrow. In order that a 
force exerted by the sun may present at any point what¬ 
ever of the trajectory of a moving body these two radial 
and tangential components, it is sufficient, and it seems 
to me absolutely necessary, that this force should not be 
propagated instantaneously like attraction, but succes¬ 
sively, i,e. at a definite rate. In order that it may drive 
to a distance the rarest materials of comets, at the same 
time exerting, only an extremely weak action upon their 
much more dense and more compact nuclei, it is necessary, 
and it is sufficient, that this force should be one of surface 
and not of mass, like attraction. If the light of the sun 
werejdue, as was long believed, to ‘the emission of innu¬ 
merable atoms moving at the rate of 77,000 leagues a 
second, the force exerted by these atoms would fully 
satisfy these conditions. Unfortunately, the emission hy¬ 
pothesis has been shown to be false, and is now replaced 
by that of the undulations of an imponderable fluid on 
which attraction has no hold. If statical electricity, in 
order to produce attractions and repulsions, had no need 
of a particular material medium, such as our atmosphere, 
we might perhaps be able to call in the aid of that force ; 
but it would still be necessary to prove that the sun is 
electrical, and that it is able to develop a very marked 
electric state in comets without acting similarly upon 
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other bodies. As to magnetism, which appears indepen¬ 
dent of any medium, we know very well that it is not i 
surface-action, but an entirely specific force, capable o; 
attracting or repelling the densest materials } and besides 
the phenomena of terrestrial magnetism scarcely leave 
room for attributing to the sun a magnetic power sensible 
at such distances. Finally, electricity and magnetisn 
are polar forces which impart to bodies opposite power 
of attraction and repulsion, while cometary phenomem 
argue only a simple repulsive force. 

There remains the repulsive force of solar heat. Ii 
all bodies heat gives rise to a force among the molecule! 
which tends to separate them more and more ; it is thi< 
which enables our steam-engines to work, and whicl 
forces projectiles from our guns. " It is evidently a sur¬ 
face-action, a.nd not one of mass ; and at least, in main- 
tainmg that at is sensible only between the molecules o 
bodies, z.^. that its sphere of action is infinitely small i 
IS natural to think that the surface of a heated bod'v 
action all round it, as well as toward! 
the mtenbr. Moreover, there is nothing opposed to the 
supposition that this force is propagated successively 
smee Its cause heat, is itself propagated in planetan 
space with a definite speed, that of light ^ 

Here is our hypothesis formulated. *By introducing 
this repulsive force, acting by successive propagation, intc 

* Continued from p. 248, 


the differential equations of the movement of comets, 
along with ,that of attraction, we see that there springs 
from them the established phenomenon of their accelera¬ 
tion with its most delicate characteristics.'^’ The analysis 
which I made has been latterly revised and verified by an 
illustrious Italian geometer, M. Plana, with developments 
which leave nothing to be desired in point of mathemati¬ 
cal rigour, while the hypothesis ^ of a resisting medium 
starts, as I have said, with conditions incompatible with, 
the principles of mechanics. It only now remains for us 
to see whether the same force will also account for the 
highly complicated phenomena of the figure of comets. 

Let us set out from this distinctive characteristic :— 
The repulsive force exercised at a distance by the 
incandescent surface of the sun is a surface-action, 
the more capable of driving off a body, the smaller the 
density of the body is. According to an estimate deduced 
from the observed acceleration of Encke’s comet, it will 
be sufficient to reduce, in the proportion of 1,000,000 to i, 
the density of the nucleus of that comet to represent the 
excess of this repulsive force over attraction. The ques- 



Fig. 9. 


tion, then, IS, to discover if such great variations of density 
am exhibited by the various appendages of comets, of 
which the most compact parts have already so small a 
mass under so enorrnous a volume. But this is precisely 
most exact and striking manner. 
Ihe figure of Donati's comet, which I am about to bring 
betore you, shows that the nucleus, in proportion as it is 
u J^^^ting action of the sun, emits vapours 

which go on dilating more and more, so as to form around 
me nucleus envelopes having a radius ten or even a 
hundred times greater. But if the matter of a sphere with 
a radius equal to i expands into a sphere having a radius 
equal to 100, it is sufficient to make the density become 
one million times less. In fact, all the matter of the 
^cleusisnot thus disseminated in the head of the comet; 
this dilatation affects only a very small ‘portion of the 
primitive mass, and we see how the density of the extreme 
head may fall much below the figure given 
by the above calculation. , 
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?^We shall understand better what precedes by examining 
lor a little in detail some phenomena presented by the 
head of the comet of 1858, at the time when the already 
formed tail was continually fed by materials emitted by 
the nucleus, and carried away by solar repulsion. (See 
Fig. 8.) 

The concentric zones of a decreasing brightness, which 
are noticed around the nucleus, on the side next to the 
sun, are due to an intermittent emission of matter. This 
matter is seen to dilate more and more with a very mode¬ 
rate initial speed of about 19 metres per second, and 
finally to reach the limits of the head of the comet; a 
second, a third, &c. emission closely follow the fii'st, and 
are developed in the same manner. The brightness, at 
first very marked, of these successive envelopes of the 
nucleus grows rapidly weaker in proportion as their density 
diminishes. Finally, in the exterior layers, the more and 
more rarefied materials become the prey of the solar re¬ 
pulsion, which makes them turn back, driving them 
towards the tail at a rate incomparably greater than the 
former, for in twenty-five days the tail of Donati’s comet 
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had reached a length of 14,000,000 leagues ; it increased 
in length at the rate, not of 19 metres, but of 8 leagues 
per second. I showed, at the outset, to what excessive 
rarefaction the materials of these immense appendages 
attain. 

You see that upon such materials a surface-action like 
the repulsive force must have beautiful play, while the 
solar attraction, independent of the surface and density, 
continues to act in the same manner upon all these mole¬ 
cules. The struggle, then, between these two forces will 
turn in favour of the former as soon as the progressive 
dilatation of the cometary matter, gradually spreading 
itself in surrounding space, will have brought it to a cer¬ 
tain degree of diffusion, and there is nothing to hinder the 
repulsive action thus becoming twice, three times, even 
ten times more powerful than attraction. 

From the fact that this force, or rather that the radial 
component of this force, acts in the direction of the 
radius vector, from the fact that the expelled molecules 
preserve very nearly the tangential speed which the comet 


possessed, it necessarily results, as we shall see, that the 
tails, from the first, must be opposite to the sun and bent 
in a backward direction. 

Fig. 9 represents the successive positions of a series of 
molecules emitted by the nucleus of a comet so as to 
constitute the axis of the tail. In this figure, we suppose 
for the molecules a density such that the repulsive force 
exactly counterbalances the solar attraction: thus their 
motion, solely due to the tangential velocity of the comet, 
takes place in a straight line. To simplify matters, this 
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rate has even been supposed constant, as if the orbit 
were a circle. 

On the first day, the comet being at C\ a molecule 
is detached and subsequently follows the line vi^ 

On the second day, a molecule likewise leaves the 
nucleus at C^, and subsequently describes the tangent 
17 ^ ..Similarly, on the third day, for a mole¬ 

cule and so on. If we join by a continuous line the 
series of positions occupied at the same time, the fifth 
day, by all these molecules we shall 
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have the curvilinear axis of the tail ; this will be, in this 
particular case, the involute of a circle. This construction 
accounts for the three laws which have been ^ ascertained 
as the result of observation :—r. The tail, at its origin, is 
sensibly opposed to the sun, S ; * 2. The tail is curved 
backwards on its path ; 3, The axis of the tail is a 
plane curve situated in the plane of the orbit. 

If the density of these molecules were still smaller, the 
repulsive force would prevail over the solar attraction, and 
these molecules would describe no longer straight lines- 
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but sections of an hyperbola whose convexity would be 
turned towards their common focus, S. (See Fig. 10.) 

The series of points emitted at C^, C^, 

C^, C^, by the comet, gives yet another curve like the 
former, but with a curvature much less pronounced and 
nearer to the radius vector. 

There results from this theory a consequence to whic^ 

* In reality the axis of the tail is not rigorously tangenti^ at to theradiks 
vector; it makes with this radius a small angle for which tip theory acc»UQtS> 
but which, I think may be neglected here for the sake of brevity ana. sim¬ 
plicity, ' 







270 


NATURE 


\Aug. 6 , 1874 


I must call your earnest attention, for it is verified in 
nature in the most striking way and upon the largest 
scale. All molecules of the same density must naturally 
group themselves together in the vicinity of the curvi¬ 
linear axis of the tail vi^. . . . and thus form the 
open plume to which we have referred ; but if the comet 
emit molecules of very unequal densities, on which the 
repulsive force acts with diifei'cnt energies, there ought to 
be several distinct tails, more or less curved, all situated 
behind the radius vector. This is precisely the case with 
Donates comet.' Fig. ii proves the truth of this; it 
shows the comet with three distinct tails. The two 
smaller tails were almost straight, but always in rear 
of the radius vector; they presented their less marked 
convexity in the same direction as the bright tail. 

The great comet of 1861 had also two tails. When we 
saw it for the first time, on June 30, it appeared to have 
only one, liS° long and perfectly straight, except a singu¬ 
lar irregularity for which we could not at first account 
(see Fig. 12). But soon the two tails separated, and it be¬ 
came evident that we had been deceived by a simple play 
of perspective. The earth, in fact, on June 30 was in the 
plax)ie of the orbit of this comet, and^ as the curvilinear 
axes of the tails are always situated in this plane, they 
were united, from our point of view, into one and the 
same straight line, or at least into one and the same arc of 
the great circle of the celestial vault. The sketch of the 
same comet (Fig. 13) seen a fortnight previously by ob¬ 
servers in the southern hemisphere, shows clearly the dis¬ 
position of this double tail, the most curved half of which 
almost touched the earth with its extremity. 
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Fig. i.|. 

These singular effects of the repulsive force arc easily 
explained by a comparison which will appear at first to 
be far removed from our subject, but the fundamental 
analogy of which is palpable: I refer to the winnowing 
of corn. In fact, we cannot better compai'e the entire 
surface-action of the repulsive force than to that of a puff 
of ah which repels light bodies and has no sensible action 
upon denser bodies. When we wish to separate the grain 
frpm the chaff by means of the winnowing fan, we allow 
both to fall gradually into a current of air; the grain 
escapes from its action and falls at the feet of the win¬ 
nower, while the chaff, much lighter, is carried to a dis¬ 
tance, and forms upon the ground a separate heap (see 
Fig. 14). If a third material, still lighter than the chaff, 
is found mixed with the grains placed upon’ the fan, 
it will be drawn away still farther, and will form 
a third heap b^eyond the second. Evidently the fall 
into space, under the sole influence of terrestrial attrac¬ 
tion, would not operate with such discrimination, for all 
matters placed upon the fan would fall at the same rate 
and along the same curve, whatever might be their 
density. 

Well, the repulsive force of the sun—a surface-action, 
and not one of mass, like attraction—winnows, so to 
speak, the materials which are separated from the come- 
ta.xY nucleus by being rarefied; it picks them out and 
distributes them, according to their density, into tails of 
different curvatures. The lightest form the straightest tails, 
and those nearest to the prolonged radius vector, while 
the nucleus, escaping the repulsive action on account of 


its relatively enormous density, continues to obey, almost 
rigorously, the Keplerian laws of attraction. 

We need not believe that the phenomenon of muliplc 
tails is rare ; without speaking of the horrible dragon de¬ 
picted in Fig. 2, many comets have had several tails. 
The facility with which the almost straight but very feebly 
luminous tails of Donates comet escaped observers in 
France, leads us to believe that the phenomenon may be 
general, and that by careful inspection several tails may 
almost always be found to each comet. And according 
to theory, a perfect homogeneity of materials, the neces¬ 
sary condition for a single tail, must be, for any celestial 
body, rather the exception than the rule. 

But then, it may be said, if very dense matters arc 
drawn away by nucleal emission on the side next the sun, 
ought these materials escaping the repulsive action not to 
take the lead of the nucleus and form a sort of tail on the 
side next to the sun ? Yes, without doubt; and this case 
is effectually fulfilled, for some rare comets have presented 
it, such as those of 1823, 1845, and 1851. I would not 
insist upon these exceptional but not abnormal tails, situ¬ 
ated on the side nearest to tl\c sun, almost lying upon the 
orbit, or at least forming an obtuse angle with the initial 
direction of the ordinary tails. 

{ 7 b be ca/tfi/iued,) 


DR. IJllAD DAJEIC 

^FIIS very remarkable native of India, the true friend 
of his fellow-countrymen as well as of science and 
learning, died on May 31 at the comparatively early age 
of 51 years. As many of our readers may be ignorant of 
the claims of Dr. Bhau Dajce tp notice, wc give a brief 
sketch of his career, for which wc arc indebted to the 
Times of India. 

He was born in 1823 village of Manjeren, near 

Sawunt Warrcc. His parents were in poor circumstances, 
and when he was about seven years of age they came to 
Bombay, bringing him with them. He was first placed 
in the native Education Society’s Schools in Bombay, and 
afterwards went to the IClphinstono College. 'Fliere he 
took a foremost place amongst the scholars, and was 
noted for his^ ability and unremitting application to 
his studies. The highest scholarships were taken by him, 
and he was specially rewarded with a gold medal. When 
his studies were concluded ho was appointed assistant 
professor of chemistry and natural philosophy at the col¬ 
lege. Aboujt this time (1843) a prize of 600 rupees was 
offered by Government for the best essay in English and 
Guzerathi^ on Female Infanticide. This prize Bhau 
Dajee gained, and the essay, which has since been 
published, has always been looked upon as one of the 
best contributions on that subject. Fie commenced his 
studies at the Grant Medical College, under Dr. More- 
head, in 1845. The college had only then been esta¬ 
blished for a short time. His success here was again 
most marked, and gained for him the lasting friendship 
of many distinguished members of the medical profession. 
Fie received his diploma in 1851. He soon created a 
name for himself as a clever and rising medical prac¬ 
titioner, and quickly found himself in possession of an 
extpsivc practice amongst all classes. His time was 
divided between his medical duties and his historical and 
philological research^. From the first he took a great 
interest in all public questions, especially those which 
affected the interests of his fellow-countrymen. Fie, with 
Dr. Birdwood, was instrumental in the establishment of the 
Gardens and Victoria and Albert Museum, Bombay. The 
Bombay Association too may be said to owe its existence 
to his energy; he was the first secretary, and always took 
a deep interest in the discussions of the society on Indian 
affairs and measures. A considerable portion of his in¬ 
come was expended in procuring rare and valuable MSS, 
from Cashmere, Orissa, Benares, and Southern India 
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These he carefully translated and annotated, and numbers 
of the translations and remarks appeared in the scien¬ 
tific journals of the day both in India and in Europe. 
He was president of the Bombay branch of the East 
India Association, and up to the time of his illness con¬ 
stantly took part in the discussions of that body. His 
exertions in the cause of native female education procured 
for him the respect and gratitude of his more advanced 
fellow-countrymen. He established the Literary and Scien¬ 
tific Society, Bombay, and became its first president. His 
exertions to procure a recognised system of female educa¬ 
tion amongst the Hindoos were rewarded by a collection 
made by his admirers of some 12,060 rupees, which, at 
his request, was expended in establishing a school which 
has ever since been known by the name ofBhau Dajee^s 
Girls' School.” He was elected a member of the Bombay 
Board of Education in 1852. He also filled the presi¬ 
dential chair of the Grant Medical College Society. As 
vice-president of the Bombay branch of the Royal Asiatic 
Society, he devoted a considerable portion of his spare 
time to furthering the interests of the society, and to the 
museum he presented many valuable contributions. With 
all the leading public questions of his time Bhau Dajee 
was familiar, and invariably took part in their discussion. 
Although he was in possession of a large practice he never 
accumulated a fortune, as he always willingly and readily 
gave money for the relief of distress. One of his latest 
and most important discoveries in medical science was 
the cure for leprosy, which he was on the point of perfect¬ 
ing when seized with paralysis. While ill he was most 
anxious that his manuscripts should be collected and got 
ready for publication. This duty will, we understand, be 
performed by his brother. Dr. Narayen Dajee, himself an 
accomplished scholar and well-known medical practi¬ 
tioner. Dr. Bhau visited many parts of India, but never 
went to England, though we believe he had a strong in¬ 
clination to do so. Numberless instances of his public 
spirit and generosity might be cited did our space permit. 

The public services of Dr. Bhau Dajee have been so 
numerous and important that it is but right that steps 
should be taken to commemorate them by means of a 
memorial, and we hope that but a short period will be 
allowed to elapse before some definite proposal will be 
laid before the public. 

The deceased doctor was a member of numerous scien¬ 
tific societies both in India, in Europe, and in America. 


OUR SULPHUR SUPPLIES 

S IGNOR PARODI has addressed a report to the 
Italian Government, in which he gives his esti¬ 
mates that the sulphur of Sicily will be exhausted in fifty 
or sixty years. At present it is on Sicily we depend 
almost entirely for the supply of our sulphur—that main¬ 
stay of present industrial chemistry ”—which is so largely 
used in our arts and manufactures. Our demand, too, has 
been a steadily increasing one. In 1842 we imported 
16,686 tons, and in 1862 the demand had risen to 75,000 
tons. In the production of nearly every textile fabric sul¬ 
phuric acid is used; it is more or less directly employed 
in soap and glass-making, metal refining, and the pre¬ 
paration of artificial manures requires large quantities. 
Our consumption seems to be limited only by the supply. 

Recently a correspondent in the Journal of the Society 
of Arts stated, from his own experience of Sicily, that 
with few exceptions, the ore is carried to the surface on 
the backs of boys. . . . The produce of a mine in Sicily 
is chiefly determined by the difficulty of getting boys . , , 
and the mines soon reach a depth at which they cease to 
be profitably worked. All the sulphur in the island, there¬ 
fore, below 400 feet is untouched.” He consequently 
doubts the correctness of Signor Parodi's estimate. 

Still this report of Signor Parodi's is likely to cause 
some uneasiness, and the prospects of our obtaining a large 


supply at a cheap rate from Iceland must not be forgotten. 
The island is but two days' journey from Scotland, and 
from recent reports on the harbours there seems no 
reason why a continual intercourse might not be kept up. 
Many travellers have home testimony to the immense fields 
of unworked sulphur there, and the fresh deposition in 
worked districts is stated to take place at a wonderfully 
rapid rate. In the celebrated solfatara of Puzzuoli, near 
Naples, after the mixture of gravel and sulphur has been 
submitted to the distillation of the sulphur,^ the gravel is 
returned, and in thirty years is again so rich in sulphur 
as to admit of the same process. * In Iceland this re¬ 
newal of sulphur in the gravel is said to occupy but three 
years; the supply is therefore practically inexhaustible. 
Estimates show that while Sicilian sulphur is 5/. 175. 
a ton in Britain, Icelandic would be about 2/. iSs. a ton. 
According to a pamphlet by Dr. Carter Blake, recently 
issued, we learn that a lease for working some of the 
mines in the northern and eastern provinces of Iceland 
has been granted to Mr. Lock, of London. 


A GREAT TELESCOPE 

have already referred to the series of splendid 
^ ^ gifts from Mr. J ames Lick, from San Francisco, to the 
State of California, the whole amounting to 2,000,000 
dols. The most remarkable of these donations is one of 
700,000 dols. for the purpose of erecting and endowing an 
astronomical observatory, and equipping it with “a 
powerful telescope, superior to, and more powerful than, 
any telescope ever yet made.” The author of this mag¬ 
nificent bequest (the New York Tmies states) is in every 
sense of the word a self-made man, and has followed the 
wise example of the founders of our Cooper Institute and 
Lennox Library in securing the proper fulfilment of his 
trust by providing for its organisation in his lifetime. The 
United States already possess in the telescope of the 
Navsd Observatory at Washington an instrument of the 
same gigantic proportions as that erected by Mr. Newall 
in this country; and*we may add that this was the first 
instrument constructed after Mr. Newall had shown by 
his costly experiment that such dimensions were possible. 
The glass for the lenses of both these instruments was 
furnished by Chance and Co., of Birmingham, England. 
Under Mr. Lick's gift, Messrs. Alvan Clark and Sons 
are designated as the final judges of the most ap¬ 
propriate site for the proposed great telescope of Cali¬ 
fornia and of the world. How amply 'endowed will be 
the Lick Observatory, on the summit of the Sierra, 
may be conjectured from the fact that the great 
Washington telescope cost but 44,000 dols. The trustees 
who have the spending of the 700,000 dols. will be limited 
simply by the ability of the glass-makers to turn out a 
lens of sufficient size. We assume (continues the above 
paper) that the proposed telescope will be a refractor, 
since the great reflectors, of which the best known are 
Herschel's and Rosse's, have been found comparatively 
useless for accurate observations. The great speculum or 
object-mirror of the former was 49-I in. diameter, and the 
latter had two specula of 6 ft. diameter. Both were 
among the marvels of the generations that saw them con¬ 
structed ; but the latter, albeit only thirty years old, is 
nearly as much out of date as the former, which was con¬ 
structed eighty-five years ago. It is just possible that the 
existence of a bequest large enough to yield six times the 
price which has ever been paid for a telescope may be the 
means of giving birth to lenses of what would now be 
reckoned impossible size and perfection. The zo-in. 
object lens of the Washington telescope has been dupli¬ 
cated in the one ordered by Mr. McCormick, of ’ 

for the Washington and Lee University of j 

but, though larger lenses have been t^ked : ^ 
cessful production is still problematicifl^ v 

* XJre's Diet, of Arts, &c., vol. imfW’ 1 
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failures have preceded the attainment of the 26-in. dia¬ 
meter, and Chance and Co. are said to be the only firm 
in the world who will undertake the manufacture of a 
disc of that size. Science knows no country, and Mr. 
Lick^s munificent bequest in the cause of astronomy will 
be hailed by savans all over the world. 


MENTAL POTENTIALITY IN CHILDREN OF 
DIFFERENT RACES 

M ONS. J. C. HOUZEAU, the author of the “Etudes 
sur les facultds'raentales des animaux cqmpardes a 
cellesde rhomme/haslately concluded,in Jamaica,a scries 
of laborious experimental investigations on the relative or 
comparative intellectual capacity and development of the 
children of different races inhabiting that island. The 
conclusions arrived at by such an observer are worthy of 
the highest consideration in Europe : while the subject is 
one that has an important bearing on various popular 
educational, ethnological, and social questions of the day— 
such as the unity of mankind, and the possibility or pro¬ 
bability of civilising savage races A recent letter ad¬ 
dressed to me by M. Houzeau, contains the following 
brief account of his experiments and conclusions ; an 
account that cannot fail, I think, to be interesting to the 
readers of Nature. 

“ I have been busy, meanwhile, on a curious study 
about the comparative development of intelligence of 
children belonging to different races. I had an oppor¬ 
tunity here to submit to the test black, brown, and white 
children. Fifteen of them were sent to me every day for 
two hours by their parents, my country neighbours : three 
of them white, seven coloured of various shades, and five 
black. For a whole year I gave them myself common 
instruction, and caz'efully watched their proceedings and 
their rate of improvement I do not expect to publish 
anything about that experiment, at least at this time. 
But I will state here the conclusions to which it has 
led me. 

I. There is in each child a different degree of intellec¬ 
tual proficiency, which could be callecL in mathematical 
language, his or her ‘personal coefficient,' However, 
these individual differences are^ much less than I had 
anticipated, and are not the striking feature in the un¬ 
equal rate or speed of improvement. 

In this unequal speed, I see nothing—at least 
nothing clearly and unmistakably discernible—that can 
be referred to the.differences of race. This will probably 
appear strange after all that has been said of ‘inferior 
. races.' Should other facts show that my experiment was 
not properly conducted, and that the trial was not con¬ 
clusive, I am ready to give up. Still, it is at least my 
‘ provisional conclusion,' 

“3. The rate of improvement is due almost entirely to 
the relative elevation of the parental circle in which 
children live—the home influence. Those whose parents 
are restricted to the narrowest gauge of intellectual 
exercise, live in such a material and coarse milieu, that 
their mental faculties remain slumbering and gradually 
become atrophied; while those who hear at home of 
many things and are brought up to intellectual life, show 
a corresponding proficiency in their learning. 

‘ The question of course would require more space and 
development. I rather mention it as a subject for study 
than anything else. I had in my life some rare opportu- 
mties_ to study ' inferior races,’ including Indians of 
America, and ‘half-breed Indians’ of the mixed race of 
Mexico. I believe most of the sava?ts of Europe have 
but a very incomplete idea of the mental, and still more 
of the moral, status of ‘ inferior societies.’ Much remains 
to be said about it' 


not here explain in what respects I differ from his con¬ 
clusions—how far I regard his experiments inconclusive. 
I would only remind him, as well as ihe^ reader, of the 
impossibility of duly estimating the direction or amount 
of future or adult mental development by the study of 
mental phenomena in the young. It has been, I think, 
proved, for instance, that— 

1, At or up to a certain age girls arc as sharp as, 
or sharper than, boys at lesson-learning and repeat¬ 
ing. Cases are constantly being recorded—perhaps 
paraded—in the newspapers of girls or young women 
beating boys or young men of equal age in competitive 
examinations. And yet ibis not to be inferred that the 
female mind is either superior or equal to the male, that 
is, in a comparison of averages. For the fact is, that 
throughout the animal series, including Man, the female 
mind is, in some respects, different from, and inferior to, 
that of the male. We know, moreover, that female supe 
riority, when it exists, is usually at least confined to 
school life. In subsequent intellectual development proper, 
man, as a rule, far surpasses woman. Again— 

2. Up to a certain point there is the closest possible 
parallelism between the mental endow-incnts of the human 
child and of the young of sundry other animals. At cer¬ 
tain stages of development, and in certain animals, the 
comparison is not even in favour of the child. And yet, 
though we are still far from knowing what is the range of 
the mental potentialities of other animals than man, we 
have no reason for supposing that in any of them will 
the maximum intellectual or moral development attain to 
the avei'age in cultured and civilised man. 

W. Lauder Lindsay 


NOTES 

At a recent meeting of the Tnistces of the “ Gilchrist Educa¬ 
tional Trust," they decided to appropriate a sum not exceeding 
1,000/. to the promotion of scientific research, with the prospect 
of repeating this grant annually if it .should bear adequate fruit. 
The plan proposed is to ask the Council of the Royal Society 
to make recommendations to the Trustees, stating in each case 
the object of the research, the qualificalions of the individual by 
whom it is to he conducted, and the sum they propose to be 
assigned to him ; the purpose of the grant being to assist men 
of science who have shown themselves capable of advancing 
science, and who may feel themselves precluded from devoting 
their time to nnrcmitmmtcd work, by freeing them from the 
necessity of giving up investigations of great promise for the 
sake of mere bread-earning, \Vc believe that this important 
movement is due to the representations of Dr. Carpenter, the 
Secretary, to the Trustees, that they would be in this mode 
worthily applying about a fourth part of their income in meeting 
a great national want, and in promoting the second of the objects 
as to which they have an uncontrolled discretion under the will 
of the founder—The benefit, advancement, and propagation of 
learning in every part of the world." The Council of the Royal 
Society has, we understand, appointed a Committee to consider 
the conditions under which the Council may most fittingly under¬ 
take the responsibility of advising the Gilchrist Trustees as to the 
appropriation of their grants. 

The matter in dispute between the President and Council of 
the Linnean Society and a certain section of the Fellows, which 
caused so much excitement in the Society some months ago, and 
led to the premature retirement of Mr. Bentham from the chair, 
was referred to Lord Hatherley as arbitrator, and has just been 
decided entirely in favour of the President and Council; so that 
no further action will be taken in the matter. 


My present object being briefly to introduce to Enrfis 
riders M. Houzeau's views as to the relative intellecn 
ahty of the children of different races in Jamaica, I wi 


We regret to record the death, oh July 31, of Dr. Charles T. 
Beke, whose name is so well Imown in connection with geogra¬ 
phy, ethnology, and philology. 
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We have reason to believe that it is the intention of Dr. J. E, 
Gray to send in his resignation of the Cnratorship of the Zoolo¬ 
gical Department of the British Museum at the close of the pre¬ 
sent year. Such being the case, he would retire from office 
towards the middle of 1875, within six months of his resignation 
being accepted. 

An interesting experiment was recently made by MM. 
Bertrand and Mortillet, directors of the St. Germains Museum, 
in the Champ de Manoeuvre : the war implements constructed 
from designs of Trajan’s Column were tested, when it was found 
that the catapult threw arrows a distance of 300 yards. The mark 
was hit regularly each time up to 180 yards. The same can be 
said of the onager^ which sends stones to afdistance of 180 yards 
with astonishing precision, although weighing i-^lbs. The initial 
velocity was calculated to be more than fifty metres per second, as 
the time taken to reach the mark is not more than seven seconds 
and sometimes less than five. All these apparatus are to be tried 
at a public exhibition to be given in the beginning of next 
October. 

On Saturday last, the “capping day” of the graduates of 
Edinburgh, the occasion was celebrated by the customary dinner 
of the Edinburgh University Club, at St. James’s Hall; Dr. 
Cobbold, F.R.S., in the chair. Amongst the distinguished 
visitors present was the Bight Hon. Sir Bartle Frere, K.C.B., 
who, on replying to the toast of “The Visitors,” remarked 
on the high state of efficiency of the men who entered on 
Foreign Service, having previouslyfstudied at the northern Uni¬ 
versity. During the afternoon a telegram was received from 
Prof. Balfour announcing that upwards of 100 new graduates 
were enrolled amongst the alumni of the University. 

At the last meeting of the Connecticut Academy of Arts and 
Sciences, Prof. Marsh made a communication on the size of 
brains of tertiary mammals, comparing the relative sV.es of those 
of the Eocene, Miocene, and Pliocene. His facts appear to 
have a very important bearing on the history of the evolution of 
mammals, and indicate future interesting lines of research. In 
all the known examples of groups he has been able to compare, 
he finds those of the Eocene have remarkably small brains ; those 
of the Miocene are larger, and the Pliocene still larger, while 
the existing species are again still larger. 

Dr. G. B. Halford writes to the MelbourAC Argits on the 
strength of the poison of Australian snakes as compared with 
those of India, and also of the efficacy of liquor ammonioe in 
counteracting the . poison. It is established that the poison of 
the Australian tiger snake is as deadly as that of the cobra, but 
Dr. Ewart of Calcutta concludes from experiments that the 
liquor ammonias as a counter-agent is inert. Dr. Plalford gives 
the details of a case in which a greyhound which had been so badly 
bitten by a snake as to be totally “insensible either to sound or 
feeling, and never moved,” was rapidly brought to life and 
strength by the injection of ammonia and water into the jugular 
vein. Dr. Halford thus concludes his letter :—“They have far 
more advantages in India for these inquiries than we have at 
present. They have their snake men, who handle the reptiles 
freely for them—a Govexmment that has already given thousands 
of pounds for the purpose of experiment and publication. I feel 
myself a very poor and insignificant rival, and yet there is 
notliing I' should like better than to pursue the subject to the 
that be possible—^not to publish an illustrated work on 
snakes, with details of all the failures in treatment that have ever 
occurred, but to discover the best remedy or remedies for the 
treatment of snake-poisoning. If the Government would assist 
I would do the work; or if they would appoint anyone else I 
would help with every suggestion possible, for in the long interval 
that has elapsed since my first experiments I have'not ^been idle. 


It is good in science, as in other things, occasionally to reader 
jgozer mieux sauter. ” 

It is said on good authority that the introduction of sheep into 
the foot hills and higher portions of the Sierra Nevada, in Cali¬ 
fornia, is beginning to make havoc of its proper flora. 

A Mathematical Society of Bohemia, with its head¬ 
quarters at Prague, has announced its formation. 

The last meeting 'for the year of the American Academy ot 
Science and Arts was held in May, yet early in June the volume 
of Proceedings was issued, containing all the papers of the 
session. 

Prof. Silvestri, who has made a special study of the phe¬ 
nomena of Mount Etna, announces that an eruption may be 
expected shortly. 

The Hope Chemistry Prize in the University of Edinburgh, 
now converted into a travelling scholarship, has been awarded 
to Mr. R. M. Robertson, 

A telegram from Melbourne, of Aug. i, states that Coggia’s 
comet is visible there and presents a brilliant appearance. 

M. SiDOROFF, says the Eastern Budget, member of the Geo- 
gi*aphical Society of St. Petersburg, has addressed a report to 
the Russian Admiralty with regard to the Austrian Polar Expe¬ 
dition, of which nothing has been heard since August 1872. 
M. Sidoroffsays in his report that the Tegeithoff seen 

by Count Wiltczek in a gulf near Cape Nassau, whose outlet 
was then being choked up with ice. Since that time various 
seamen coming from Novaya Zemlya have reported that the quan¬ 
tity of drift ice in the Icy Sea had considerably increased, and 
that in the summer of 1873 it was extraordinarily abundant. 
Formerly the ice on the coast of the above island only extended 
to a distance of five versts in the month of June, while in mid¬ 
summer 1S73 the width of thej icy zone amounted to about 
100 versts. M. Sidorofif believes that if Cape Nassau had been 
free of ice, the Tegetlhojf would certainly have gone round the 
north-eastern point of Novaya Zemlya, which is only a clay’s 
journey from Cape Nassau, and thus reached the gulf of Yeni¬ 
seisk without difficulty. It is therefore probable that the expe¬ 
dition is frozen up and in want of provisions, and M. Sidoroff 
accordingly recommends the Russian Government to send food, 
&c., by land to Cape Nassau, adding that he will contribute 
too/, to the expenses of the undertaking. The Admiralty has 
approved of this proposal, and is now taking the necessary steps 
for carrying it out. 

With regard to the question of “Sounding and Sensitive 
Flames,” Mr. A. K. Irvine, of Glasgow, writes—“ About twelve 
years ago I first observed the * sounding ’ flame as it occurs on 
the combustion of gas and air passing through a disc of wire 
gauze enclosed in a tube, and showed it to one or two scientific 
friends, but I published nothing on the subject till 1871, when I 
took patents in this and other countries for a miners’ safety lamp, 
which indicates by a loud musical note the presence of an explo¬ 
sive atmosphere, by the ignition (at the ordinary flame of the 
lamp) and combustion of the gas and air entering through a disc 
of wire-gauze surrounding the wick tube.” 

The annual session of the British Archasological Association 
commenced on Tuesday morning in Bristol, under the presi¬ 
dency of Mr. Kirkman Hodgson,’M.P., and will continue all the 
week and conclude next Monday at noon. The members of the 
Association, numbering about 100, and including archaeologisis 
from all parts of the country, assembled in the Guildhall, where 
they were welcomed by the Mayor and Coxpora^Wi The party 
then proceeded to the first point of 
gramme, namely, St Mary; f 



274 


NATURE 


[ Au £'. 6, 1874 


Godard, F.S.A., read a short paper on the church. The mem¬ 
bers of the Association afterwards visited the Temple Church, 
which is noted for the fact of its tower being 4 ft. out of the 
perpendicular. 

The great work “On the Marine Mammals of the North 
Pacific,” by Capt. C. M. Scammon, of the United States 
Revenue Service, has now been completed and is published by 
John H. Carmany & Co., San Francisco. It forms a stout 
quarto volume, with many plates, and contains an exhaustive 
history of the whales, porpoises, and other Cetaceans, together 
with that of the sea-elephant, sea-lion, sea-otter, the walrus, &c., 
all accurately figured and described. A specially important sec¬ 
tion of the volume is that upon the American whale-fishery, 
giving an account of its origin, extent, mode of pi*osecution, its 
progress and present condition, with a full description of all the 
apparatus used in the capture and utilisation of the Cetaceans, 
and the incidents of a whaling life. In an appendix is a sys¬ 
tematic account and catalogue of the Cetaceans of the North 
Pacific, by Mr. Dali, a glossary of words and phrases used by 
whalemen, and a list of stores and outfits. As an exhaustive 
treatise, even of a limited field of the whale-fishery, this book 
will probably occupy the first rank in the literature of the 
subject. 

The Reports and Proceedings for 1873 of the Miners’ Asso¬ 
ciation of Cornwall and Devon contain a number of valuable 
papers on various subjects connected with mining. The Asso¬ 
ciation, we regret to see, is somewhat cramped for want of funds, 
though we are glad to see from the lecturer’s report that much 
good work is being done in the way of spreading scientific 
knowledge among the young men of the districts in tlie midst of 
which the Association is established. 

• The sum of 22 guineas, subscribed by a few gentlemen, having 
been placed in the hands of the Council of the Leicester Literary 
and Philosophical Society to be distributed in prizes, in such a 
manner as to promote the study of natural science, the Com¬ 
mittee appointed for carrying out the scheme have resolved to 
offer the prizes on a plan by which they hope that the interest 
and co-operation of a large number of persons will be secured, 
and the Town Museum-at the same time greatly benefited. The 
prizes will be awarded for specimens of Leicestershire rocks, 
minerals, and fossils ; Leicestershire insects and spiders ; Leices¬ 
tershire shells, land and water; Leicestershire plants, including 
cryptogams. Every specimen must have been collected within 
the borders of the county; and the other precautions are such 
as ought to produce a valuable local collection of specimens. 

Few persons are aware of the important exploration which 
has been going on for a year or two past in Costa Rica, under 
the direction of Prof. William M. Gabb, a geologist and ex¬ 
plorer of Philadelphia, well^ known for his excellent scientific 
work, especially in connection with the geological survey of 
California, [under Prof. Whitney. The special object is an in¬ 
vestigation of an entirely unknown region of South-eastern Costa 
Rica, inhabited only by savages, but known to contain rich 
treasures of minerals, worked by the Spaniards in the early days 
of the Conquest; this knowledge being only by traditions. Al¬ 
though the party has consistedj^only of Prof. Gabb and four 
assistants, it has already gathered a great deal of important in¬ 
formation and material in reference to the economical, scientific, 
and political history of the region investigated. In the course 
of his labours, Prof. Gabb found the people less savage than 
had been supposed, and he his already succeeded in winning 
their confidence to [such an extent as to induce their chief to 
accompany him on a visit to San Jose. As might have been 
expected, the geological structure of the country has occupied a 
large share of Prof. Gabb’s attention, and enough has been dis¬ 


covered to warrant the belief that the mineral resources are of 
great importance. The greatest interest attaches, however, to 
the discovery of two previously unknown volcanoes, not less than 
7,000 ft. high, in the main cordillera just north-west of Pico 
Blanco. Of these he is about to make a thorough examination. 
The natural history collections made by the professor are of un¬ 
usual magnitude and value, embracing all departments of zoo- 
logy, and especially rich in mammals, birds, reptiles, and insects. 
Of fish there were but few species, but all that could be found 
were secured. The ethnology and philology of the country have 
been attended to very thoroughly. Material illustrating the 
manners and customs of the people was also gathered in great 
quantities, and important discoveries made of Jhuuos, or prehis¬ 
toric graves. In addition to these, Prof. Gabb is on the track of 
an ancient buried city, of which no mention is made in any his¬ 
tory of the country. The natural history and ethnological col¬ 
lections made have been sent to the National Museum, where 
they form a conspicuous feature in the Central American series. 
The material thus collected by Prof. Gabb will, on his return, be 
made the subject of an elaborate work, in which he hopes to pre¬ 
sent the whole subject of the physical and natural history of Ibe 
country in its fullest detail. An important geological discovery 
made by him is that the appearance of dry land on the isthmus 
is of Tertiary date, and that it is coeval [with the period of vol¬ 
canic excitement in ihe Californian sierra, 

Mr. E. Dunkeniheld Jones, ol Pyroleira, near Jacareby, 
province of Sao Paulo, Brazil, writes us that on April 21 he 
witnessed a most glorious lunar rainbow just after a thunder¬ 
storm, at about 8.30 r.M. The arc was one of about 120”, and 
the secondary bow was just visible though not distinct; but the 
most reinarkable part of the phenomenon was the increase of 
light over the 7 v/ioi^ of the circle, 'The clouds within 

the rainbow appeared much lighter than those outside. The 
bow was quite white, not the slightest trace of colour appearing. 
The moon w'as only five days old, and it seems strange that the 
rainbow should have been so bright with .so young a moon. Our 
correspondent understands that lunar rainbows are very uncom¬ 
mon in that part of the world. This is natural, he siate.*^, for 
s/unvers (during which alone the plicnomenon can take place) 
generally occur before sunset and are rare at night. 

The exhibition intended to celebrate the fiftieth year of the 
Franklin Institute is to be held in Philadelphia from Oct. 6 to 
Oct. 31. All products ot national industry may be sent for 
exhibition. In addition to three classes of premiums—a silver 
medal of the Franklin Institute, a bronze medal, and a diploma 
of honourable mention—cases of special merit may be referred 
to the Committee on Science and Arts, w'ith a recommendation 
for the award of the Scott legacy premium or the Elliot Cresson 
gold medal. The Scott legacy premium—a bronze medal and 
2odols.—is vested in the City of Philadelphia by the provisions 
of the will of John Scott, of Edinburgh, made in 1816, and the 
city has confided the trust to the Franklin Institute. The 
Elliot Cresson gold medal is an honour which has rarely been 
awarded. 

Report on the Physical Character and Resources of Gipps- 
land” (Melbourne, 1874) is the title of a pamphlet of upwards 
of 60 pp., containing a report of the Surveyor-Genei'al and the 
Secretary of Mines for Victoria of observations made on a re* 
cent tour through that part of the colony of Victoria. Gipps- 
land includes that part [of the colony between E. long. 
145"* 50'and 150°, and contains an area of 13,898 square miles. 
The report contains many careful observations on the geology, 
natural history, and resources of the district, and is a valuable 
addition to our knowledge of the great southern continent. A 
good map and a geological section accompany the report. 
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Last week two remarkably fine examples of the Smooth 
Hound or Skate-toothed Shark {Mustehis vulgaris) were taken 
in the fish weirs at Rhos Tynach, near Llandudno, and have been 
secured by Mr. W. Saville-Kent for the tanks of the Manchester 
Aquarium. The fish arrived in good condition, and have 
proved to be a pair, male and female. The latter, since its 
arrival, has presented the institution with six young ones ; these 
are all doing well, already take food, and are now swimming 
about with the parents in the tank allotted them, 40 ft. long, 
presenting a most interesting spectacle. Some young herring 
have been introduced by way of experiment, and the result has 
been so satisfactory that it is sanguinely anticipated that the 
Manchester Aquarium will shortly possess as fine a shoal of 
herring as may be seen at Brighton. The inland position of 
the former station and the consequent difficulties to be overcome 
in transit will considerably enhance the value of such an exhibi¬ 
tion. The attendance at the weekly lectures and the interest 
manifested in them continue to increase. 


solution, chlorine is exchanged for hydroxyl, according to the 
equation;— 


C«Hr, 




C.H3j 
CtLHOCO ] 


3sr 


H 

CHgClCO 

and similarly with the cresyl compound. This new compound, 
termed by its discovQitr J>AenyI’hydroxylacetamide, is decomposed 
by boiling water, by potassic, sodic, and baric hydrates, this latter 
substance yielding aniline and some barium salt not examined, 
CresyUhydroxylacetamide is obtained by a similar process, and 
possesses very similar properties.—On Aqua Regia and the 
nitroxyl chlorides, by Dr. W. A. Tilden. The dried gases 
evolved from hot aqua regia when passed into concentrated 
sulphuric acid give rise to the deposition of a crystalline substance 
of the formula NOHSO4, while free chlorine and hydrochloric 
acid gas escape. The acid nitroxyl sulphate heated with dry 
sodium chloride yields nitroxyl monochloride (NO Cl) as an 
orange-yellow gas liquefying by a freezing mixture of ice and 
salt. The author^s researches prove that this gas is the only 
compound of nitrogen, oxygen, and chlorine evolved from aqua 
regia, the reaction being :— 


The additions to the Zoological Society’s Gardens during the 
past week include a Laughing Edngfisher {Dacelo gigantea) from 
Australia, presented by Mr. J. S. White; two Black-handed 
Spider Monkeys {Aieles melanochir) from Central America, ]3re- 
sented by Mr. S. W. Rix j a Greater Sulphur-crested Cockatoo 
[Cacdiua galeritd) from Australia, presented by Miss S. Hooper; 
a Tamandua Ant-eater {Tamandua ietradactyla) from South 
America, deposited; and three Blotched Genets {Genettaiigrina), 
born in the Gardens. 


SCIENTIFIC SERIALS 

The ymrnal of the Chemical Society for July contains the fol¬ 
lowing papers:—Note on a new mineral from New Caledonia, 
by Archibald Liversidge. ^ This mineral is a hydrated silicate of 
nickel and magnesium allied to ahpiie, —Messrs. Gladstone and 
Tribe contribute the seventh part of their researches on the 
action of the copper-zinc couple on organic compounds. The 
substances now submitted to the action of the couple are the 
chlorides of ethylene and ethylidene. The dry chlorides are not 
acted on by the couple, even at a boiling heat, but in presence 
of water a feeble decomposition occurs. The decomposition is 
more energetic in the case of ethylidene chloride in the presence 
of alcohol, decomposition taking place according to the equa¬ 
tions :— 

C.H^Cls + I + 2Zn = CjHe + 

QHiCla + Zn = ZnClj. 

Ethylene chloride only undergoes a small amount of decom¬ 
position when mixed with alcohol and heated with the couple.— 
Isomeric terpenes and their derivatives, Part IV., §1.—On 
cajeput oil, by Dr. C. R. A. Wright and T. Lambert. The oil 
was fractionally distilled, and the fraction boiling at 176*^— 
1790 (giving on analysis numbers agreeing with the formula 
CioHjgO; was used for the experiments described. When 
treated with bromine the compound CjoHigBraO is produced, 
and this, on distillation, decomposes as iollows ;— 

CioHigBi-jjO = HgO + 2HBr -f 

The cymene thus obtained is identical with that obtainable from 
many other terpene derivatives, since it yields by oxidation a 
mixture of terephthalic and acetic acids.—§ 2. On the action of 
pentasulphide of phosphorus on terpenes and their derivatives, 
by Dr. C. R. A. Wright. The action of this substance appears 
to be the same in the case of citronellol and cajeputol, a terpene 
being first produced according to the reaction:— 

^lO^lsO ~ H2O = CioH;^g 

and this terpene by the further action of the pentasulphide 
splitting up thus :— 

^ 10^16 + S = H2S + C10H14 

The cymene produced is identical with the preceding.—Action 
of ammonia on phenyl-chloracetamide and cresyl-chloraceta- 
mide, by Dr. D. Tommasi. When ammonia is dissolved in a 
mixture of alcohol and water, and the amides warmed with this 


HNO3 + 3HCI = NOCl -h CI2 + 2H2O. 

The concluding paper is by Charles E. Groves, On the pre¬ 
paration of ethyl chloride and its homologues. The author 
passes hydrochloric acid gas into ethylic or methylic alcohol 
containing fused zinc chloride in solution. The present part 
contains its usual collection of valuable abstracts. 

Twe Ame 7 dcan Journal of Science and Arts, July.—Results 
derived from an examination of the United States weather maps 
1872-3, by Elias Loomis ; this we shall notice separately.—Prof. 
C. F. Himes describes a method of preparing photographic dry- 
plates by daylight, by desensitising and rcsensitising the silver 
compounds.—On a molecular change produced by the passage of 
electrical currents through iron and steel bars, by John Trow¬ 
bridge. The conclusions are:—(i) The passage of an electric 
current through an iron or steel bar produces molecular change 
in it, which is apparent both at the closing and breaking of the 
circuit. (2) The rapid change of direction of a current through 
iron or steel bars produces a molecular disturbance which is 
greater than that imparted by a current sent in one direction 
alone. (3) Magnetisation of the iron or steel is sufficient to 
restore it to the normal magnetic state which is imparted by the 
magnetising helix. (4) The molecular action increases with 
the strength of the electric current.—The magnetism of soft 
■iron, by David Sears. Mr. Sears follows up the investi¬ 
gations of M. Jamin given in the Cojn^tes Rendus for Jan. 
12 last. His results are:—(i). With poles of the same 
name opposed to each other the magnetisation of an iron bar 
forming the armature of the two poles is greater on a part of the 
armature beyond the two poles than it is when poles of opposite 
signs are opposed. {2) On points of the armature between the 
two poles the magnetisation is greatest when poles of the opposite 
names are opposed. A north and south pole attract an armature, 
therefore, with much greater force than two north or two south 
poles. (3) M. Jamin’s conclusions from the experiments upon 
an iron bar forming a core to the enveloping helices are as fol¬ 
lows :—(3®) “If the theory of solenoids is admitted, the action 
of parallel currents should be to increase the intensity of magne¬ 
tisation ; on the contrary, it is diminished. (4“) When the cur¬ 
rents in the magnetising helices run in opposite directions, they 
should act opposed to each other on the currents circulating 
around the particles of the iron, and should diminish each other’s 
action ; on the contrary, it is increased. (5°) The action of the 
helices should be annulled at the middle of the bar. It is not.” 
When the bar to be experimented on forms not the core, but the 
armature of two electro-magnets, the effects obtained are the 
reverse of those obtained by M. Jamin, and tend to confirm 
the theory of solenoids.—Mineralogical notes : Tellurium ores 
of Colorado; Geology of the Gold Hill Mining Region, with a 
map.—^Notes on diffraction gratings, by John M. Blake, with 
woodcuts. After a long account Mr. Blake mentions that in 
many points he has been anticipated by Lord Rayleigh in the 
Phil. Mag. for February last. The explanation of the origi¬ 
nation of the “bands” differs from Lord Rayleigh’s.—On ffie 
spectrum of the Zodiacal Light, by A. W. Wright A Duboscq 
spectroscope with a single prism was employed, the td^cope 
and collimator of which h^ve a dto aperture of 2 *4 centimetr^. 
The magnifying power of the former is niue diameters, Sp^dal 
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precautions were taken with the observations, and from them is 
drawn the following conclusions :—(i) The spectrum of the 
zodiacal light is continuous and; is* sensibly the same as that of 
faint sunlight or twilight. (2) No bright line or band can be 
recognised as belonging to this spectrum. (3) There is no evi¬ 
dence of any connection between the zodiacal light and the polar 
aurora. The deduction, drawn from the fact of its polarisation, that 
the zodiacal light is derived from the sun and is reflected from 
solid matter, is thus strengthened and confirmed by the identity 
of its spectrum with that of solar light. A discussion of the 
distribution of the- reflecting matter in space is reserved for 
another article.—On the age of the copper-hearing rocks of Lake 
Superior; and on the -westward continuation of the Lake Supe¬ 
rior synclinal, by Roland Irving, with map and section.—On 
the parallelism of coal seams, by E. B, Andrews. This refers 
to the difference of opinion already expressed between Dr. New¬ 
berry and Mr. Andrews. Their question is whether the ancient 
shore lines with their coal marshes subsided in an even and 
uniform way, or very unevenly. 

Jotmial of ilie FraiiJdin IustiiiiU\ May and June.—Section : 
Chemistry, Physics, Technology.—Prof. H, Wiirtz’s report On 
the water supply of the cities of Newark and Jersey City is con¬ 
tinued, as is also Prof. Thurston’s communication On investiga¬ 
tions of the resistance of materials.—Dr. Lewis Feuclitwanger 
contributes a paper On baryta : its manifold uses in the arts. 
—Dr. C. Cooley describes a new connection thermoscope, by 
which the sensibility is increased, and its adaptation to a wider 
range of experiments secured.—Mr. Isherwood reports on Russian 
coals from the basin of the Don. ITe states they will doubtless 
soon be substituted for English coal along the shores of the Black 
and Mediterranean seas. 

Nme Denhschriften der AUgemeineri SchwdzcriscJwi GeselU 
schaft fur die Gesatmnten Naiurivissenschaften, Band xxv. 
Zurich, 1S73.—M. Mousson has made a general revision of 
the terrestrial malacological fauna of the Canary Islands, 
discussing and defining, as far as possible, all ^ the species 
hitherto mentioned ; and the results of this inquiry are here 
detailed in a comprehensive memoir on the subject. It 
appears that, according to the present state of our knowledge, 
the Canaries altogether contain 183 certain species of terrestrial 
and fluviatile molimes; the largest numbers being presented by 
Tenerifle (90) and Palma (43); which may, in part, be explained 
by greater extent and richness of soil, and fuller exploration. 
The smMl proportion of fluviatile species is striking (there are 
only ten); it is probably due to the irregular character of most 
of the water courses, at times quite torrential, at others 
attenuated to a mere thread, or wholly dried up. Deposits of 
terrestrial shells are found at various points of the Canaries ; and 
some lists which the author constructs from M. de Fritsch’s 
inquiries on the subject appear to indicate three different degrees 
of antiquity in these remains. The deposits of Gomera and 
Fuerteventura, containing a series of species which have no 
present analogues, are older than those of Gran Canaria, which 
do present aaual species though modified in the form of varie¬ 
ties ; and the latter again are older than those of Teneriffe, the 
d/^'s af which correspond entirely to extant forms. M. 
‘Monssorfs^ observations in comparison of the Canarian fauna 
with those of neighbouring continents and islands are specially 
interesting. He concludes that the essential part of the malaco- 
iogical fauna of the Canaries is not reducible to any other fauna, 
and appears to have been developed in a manner perfectly auto¬ 
nomous. 'The particular features characterising the Canarian 
fauna consist of the predominance of certain sections of species, 
or of certain types, which elsewhere do not appear in the same 
manner, and the elimination of entire genera that occupy an 
important place in neighbouring fauna. ‘‘^The only satisfactory 
explanation of this fact,” says M. Mousson, “is that these islands, 
the objects in which, though often ^distinct from one another, 
yet range for the most part about common centres, have 
formed, since the origin of the present epoch (that is, since the 
great overturns which have separated the Tertiary epoch from 
the Quaternary, and opened the era which still continues), an 
independent whole separated byuncrossable barriers, by the sea, 
doubtless, from the African and European continents, as also 
rom the Madeira and Cape Verde islands ; wliich, themselves 
also, were independent.” The differences between the old and 
recent fauna are attributable (on this view) rather to local over¬ 
turns coimected with the variable and volcanic nature of the 
ground than to geological and general dimateric conditions; for 


most of the types have remained nearly the same, and have tra¬ 
versed the different sub-fossil fauna that arc distinguishable. The 
diversity of neighbouring forms in the different islands denotes a 
separation of distant date, but proves nothing as regards the pos¬ 
sibility of these islands having once formed a small compact 
continent, afterwards broken up.—The second and only remain¬ 
ing memoir in this volume is l)y Prof. Riitimcyer, and has for its 
subject the fossil tortoises of Solothurn and the rest of the Jura 
formation. The author’s investigation is of a thorough and ex¬ 
haustive character, and the paper (with its 17 beautifully executed 
lithograph plates), will be found a valuable contribution to this 
branch of paheoiitology. 

Revue Anlhropologic, t. iii. No. i, 1874.—M. Gustave 
Lagneau, in the first paper, considers the grounds on which a 
purely Celtic origin may be ascribed to the primitive inhabitants 
of the Basin of the Saone and of the Rhone valley and its de- ■ 
pendencies; and after sifting the evidence afforded by ancient 
and modern authorities he is led to ascribe a mixed origin to 
these peoples.—M. G. de Riallc devotes a long and very compre¬ 
hensive paper to the history of the peoples of Central Asia.~-M. F. 
Moreno’s account of his discovery of some Prehistoric burying- 
grounds and ;Mredos, or ancient Indian habitations, on the shores 
of the Rio Negro (Patagonia) forms a valuable contribution to 
our knowledge of the anthropological characters of the primitive 
inhabitants. M. Moreno’s paper is enriched with a table of 
cranial measurements, comjn'ising a series of results obtained 
from forty-five skulls.“™M. Clmdzinsld gives the result of 
his observations on the muscular system of the negro, de¬ 
rived from the autopsy of three subjects at the Paris School 
of Anthropology, reserving for a future number the general 
considerations to which the facts observed seem to point.—The 
recent discovery in one of the Canaries of a Libyan inscription, 
such as has hitherto been found only in Numidia, has called forth 
some remarks from M. Faidherbe on tlic ethnology of the Canarian 
group. The writer believes that the population of the Canaries may 
be referred to Ouolofs, or West African blacks, to African Libyans, 
and probably to Phccnicians, besides a later intermingling with 
Europeans; and it is to the agency of Phoenician traders that 
he ascribes the knowledge of the labyan characters and the 
practice—whose prevalence is amply proved—of embalming the 
(lead, and reducing them to the state of mummies, in which condi¬ 
tion they have been found among the natives of these islands.—In 
No. 2 of this year’s series hi. Topinard discusses at length the accu¬ 
racy of Camper’s facial angle, and ihejcorrcctness and suilicicncy of 
the data on which it was based. As the first attempt to establish a 
system of human craniometiy, Camper’s delinition of the facial 
angle deserves tlic greatest respect, and M, 'Fopinard shows that 
the subsequent depreciatk^n of the value of his'method is chiefly 
due to the vague and variable modes of its application, 
which originated with Geoffrey Saint-IIilaire and Cuvier. 
M. Topinard is of opinion that even when used with the great¬ 
est attention to the rules which Camper Inmself prescribed, his 
method can scarcely be employed with perfectly identical results 
by different observers, and hence he thinks it would be advis¬ 
able^ to adopt sc)me less variable process of determining the 
maxima and minima for the facial angle. The science of crani- 
ology is beginning to assume a more reliable character, and we 
may therefore hope that craniologists will soon find themselves in 
a position to adopt some definite and universally applicable 
methoci. This,^ however, can scarcely be attained till the fact is 
recognised that in craniometric measurements it is the means and 
not the extremes which we ought to aim at obtaining ; the former 
are alone safe, the latter teiid to error.—French geologists are 
still devoting a large amount of attention to that richest of all 
palmontological sources, the limestone districts of the Dordogne. 
In an additional note on the cave of the church at Excideuil, M. 
Parrot gives us the results of one of the most recent explorations 
of that region. A careful examination of this cave or crypt has 
revealed the fact that below the floor, at various depths, lie buried 
the dJbris of the Quaternary fauna intermingled with the remains 
of products of indus,try, belonging evidently to men contempo¬ 
raneous with the animal deposits with which they are mixed. 
Reindep, beavers, bears, are here all represented, and the indus¬ 
trial objects found are similar in character to those of the other 
caverns, but there are also numerous remains of jasper not met 
with elsewhere, and the bones have undergone a softening process 
hitherto unobserved. In other respects the cave of Excideuil 
offers no novel interest.—M. Hovelacque discusses the ethno- 
logicaF characters [of seven genuihe Trigahe skulls ih the Paris 
museum. 
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London 

Royal Horticultural Society, July 15.—Scientific Com¬ 
mittee.— A. Sraee, F.R.S., in the chair.—Mr. McLachlan 
showed damson leaves affected with a gall produced by Volvitlifex 
pnmi, a species commonly found on the sloe.—Dr. Hooker sent 
a note stating that since the last meeting a Ward’s case had been 
received from Mr. Moseley of the Challenger^ and though all the 
plants were dead, the soil, when spread out and watered, yielded 
numerous seedlings of Pringlca and Azorella. —Dr. Masters ex¬ 
hibited a branch of Privet, furnished with large woody spines. 

General Meeting.—Dr. Masters, F.R.S., in the chair.—The 
Rev. M. J. Berkeley commented on the most important of the 
objects submitted to the Fruit and Floral Committees. 

Philadelphia 

Academy of Natural Sciences, Dec. 30, 1873.— 
Ruschenberger, president, in the chair.—The following paper 
was presented for publication;—Remarkable variations in 
coloration, ornamentation, &c., of certain laiwoe of Noc¬ 
turnal Lepidoptera, by Thos. G. Gentry.—On report of 
the committees, the following papers were ordered to be printed: 
Description of seven new species of Uniomdes of the United 
States, by Isaac Lea ; Description of three new species of 
Uniones of the United States, by Isaac Lea. 

Jan. 6.—Dr. Ruschenberger, president, in the chair.— 
Dr. J. G. Hunt remarked that the structure of the ScJiizaa 
pusilla differed widely from that of our other indigenous 
schizaceous ferns, viz., Lygodhmi pahnatum^ and its morpho¬ 
logical elements are unlike those of our ferns in general. 
The barren frond of Schizcsa pnsilla is marked on its epi¬ 
dermal surface with a dozihle line of stomata, and these organs 
extend the entire length of the frond. The cells which make up 
the interior of this delicate fern are cylindrical and vary in size, 
but their distinctive characters Ke in minute projections or out¬ 
growths from all sides of the cells, and these projections meet 
and are articulated with corresponding outgrowth from adjoining 
Cells, so that the cells of Sckima have penetrating between them 
in every direction intercellular spaces and channels of f'emarkable 
regnlarity and beauty, and so characteristic is this plan of cell- 
union that the botanist need find no difficulty in identifying the 
smallest fragment of the plant. This morphological peculiarity 
has not been noticed before.—Mr. Thomas Meehan exhibited 
some flowers of Fassiflora qnadrangularis, in which some of 
them had the pistils almost wanting, while the flowers were perfect 
in all other particulars. He said it was well known that in culti¬ 
vation this plant never produced fruit unless by artificial cross¬ 
impregnation, but he thought the tendency to abort in the female 
flowers, and thus approach the classes which were in structure as 
well as practically uni-sexual, had not been noticed before. 
There was a species in New Zealand, however, known to be 
monoecious, and it might be just possible that the Passijloracea;, 
with mostly hermaphrodite flowers, were following in the wake 
of the allied Citcurbiiacea, in which a complete separation of the 
sexes was the rule. 

Jan. 13.—Dr. Ruschenberger, president, in the chair.—Prof. 
Leidy remarked that two species of Hydra were common in the 
neighbourhood of Philadelphia. One is of a light brownish hue 
and is found on the under side of stones and on aquatic plants 
in the Delaware and Schuylkill rivers, and in ditches communi¬ 
cating with the same. Preserved in an aquarium, after some 
days the . animals will often elongate the tentaciila foj several 
inches in length. The green Hydra is found in ponds and 
springs attached to aquatic plants. It has from six to eight 
tentacles, which never elongate to the extent they do in the brown 
Hydra. In winter the animal is frequently observed with the 
male organs developed just below'the head as a mamma-like 
process on each side of the body. He had not been able to 
satisfy himself that these HydrtM were different from H. fusca 
and H. mridis of Europe. Prof. Agassiz had indicated similar 
coloured forms in Massachusetts and Connecticut, under the 
names of H carnca and H. gracilis. Of the former he remarks 
that it has very short tentades, and, if this is correct under all 
circumstances, it must be different from our brown Hydra, which 
can elongate its arms for 3 in. or more. 

Jan. 20.—Dr. Ruschenberger, president, in the chair.—Prof. 
E. D. Cope described some species of extinct tortoises from cer¬ 
tain formations of north-eastern Colorado, which had been pre¬ 
viously found in the Fort Union or lignite beds of the Missouri 
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river region by Dr. Hayden. He had in 186S recognised the 
age of the latter as Cret-aceous, contrary to the opiulon expressed 
by some geologists, that the formation both in Dakota and 
Colorado is Tertiary.—Mr. Cope incidentally mentioned the 
recent discovery of remains of Dinosaurs in the lignite beds of 
Colorado, which were thus proved to belong to the Cretaceous 
period, and not Tertiary, as the evidence of the fossil plants had 
been interpreted by Mr. Lesquereux and others. Dr. LeConte 
expressed his great satisfaction at the complete confirmation, by 
his friend Mr. Cope, of the statements he made several years 
ago (Notes on the Geology of the Survey for the Extension of the 
Union Pacific Railway, Eastern Division : Philadelphia, Feb. 
1867), concerning the Cretaceous age of the lignites at the eastern 
base of the Rocky Mountains, from near Denver southwards into 
New Mexico. 

Jan. 27.—Dr. Ruschenberger, president, in the chair.—Prof. 
Cope made some observations on the age of the lignite and other 
corresponding formations of the West, and especially its supposed 
equivalent in Northern Colorado. He referred to his determina¬ 
tion of the Upper Missouri formation as Cretaceous in 1868 ; of 
the Wyoming Bitter Creek series as of the same age in 1872. 
He now added the Colorado strata to the same, on the evidence 
of vertebrate remains procured by himself during the past season, 
in connection with the United States Geological Survey under 
Dr. F. V. Hayden. These remains consisted of Dinosauria of 
three species, tortoises of five, and a single species of crocodile. 
Five of the genera were diagnostic. The Dinosauria were re¬ 
ferred to the old genus Hadrosaurus and the new genera Polyonax 
and Cionodon. The Cionodon arctaiiis was a large herbivorous 
saurian, allied to Hadrosaurus^ but with a most complex and 
singular type of dentition ; the size that of a hoi'se. The other 
two species are much larger. 

Boston, U.S. 

Society of Natural History, Feb. 18.—Dr. H. Hagen 
read a paper On amber in North America, calling atten¬ 
tion to a forgotten paper by Dr. G. Troost, published in 
SUliman’s Anwdean Journcu of Science, 1821, entitled, De¬ 
scription of a variety of Amber, and of a fossil substance 
supposed to be the nest of an insect, discovered at Cape 
Sable, Md.” This paper contains much more than its title 
would indicate, giving an elaborate account of the geologi¬ 
cal formation of Cape Sable Dr. Hagen then described the 
different strata at Cape Sable, as given by Dr. Troost 5 compar¬ 
ing which with the profile of the coast of Sami and in Eastern 
Prussia, where most of the amber was found, he showed there 
was little resemblance between the two, cxcejit the occurrence of 
amber in sandy strata and the agglutination of sand by iron 
oxide, although whether this sand has any similarity to the glau¬ 
conite of the amber strata in Prussia he did not know. A 
striking difference between the amber strata in Eastern Prussia 
and in Maryland is the occurrence of lignite only below these 
strata in the latter and only above in the former locality. This 
fact perhaps indicates some similarity with the occurrence of 
amber in the so-called striped sand oi the lignite layers of Prussia. 
—Dr. Hunt then read a paper on the deposition of clays. Having 
examined the water of the Mississippi near its mouth, he found 
it to contain about 1-2000 of suspended matter, chiefly 
clay, which required from ten to fourteen days to subside. 
He, however, observed that the addition of sea-water or 
of salt, sulphate of magnesia, alum, or sulphuric acid, rendered 
the turbid water clear in from twelve to eighteen hours. He 
thus explained the ready precipitation of the suspended clay 
when the river water comes in contact with the salt waters of the 
Gulf of Mexico, causing thus great deposits of fine mud and 
helping us to undei'stand the origin of the accumulations of argil¬ 
lites and clay slates which are met with in various geological for¬ 
mations, An explanation of this phenomenon is to be found, 
Dr. Hunt thinks, in the researches of Guthrie on the formation 
of drops (Proc. Royal Soc., xiv., 1864). Studying the size of 
drops of water falling from a small sphere of ivory, he found 
that the cohesion of the water was diminished when it heM saline 
matter in solution, as was shown by the smaller size of the drons. 
This was verified by experiments with solutions of various 
strengths, of nitre and chloride of calcium. It was found that 
the addition of eight parts of the latter salt to 1,000 parts 
of water reduced by one-ninth the size of the drops, nhrch sints 
determined by their diminisbed weight These lesuhs show a 
diminished cohesion of the liquid tg the ivory sphere, from 
which it was by the force of gravity made to fiill. The cohesion 
in virtue of which erctremely attenuated particles of clay ate held 
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in suspension in water in opposition to gravity, is in this manner so 
far reduced by the addition of saline matters that gravity and cohe¬ 
sion rapidly assert themselves among the suspended particles, 
which collect together and subside, leaving the saline liquid 
clear. The precipitation of suspended clay is made very rapid 
when a strong solution of salt is employed. 

Vienna 

Imperial Academy of Sciences,’^- March 12.—M. Puschl 
communicated a paper on heat of bodies and ether-density. 
To explain Dulong and Petit’s law, he assumes that, in solid 
bodies, the vis-vim of atom-motion is small compared with the 
quantity of rays collected in the ether between the atoms, through 
reflection; that, at ordinary temperatures, bodies are nearly 
quite opaque for their own internal radiation; and that the che¬ 
mical equivalent weights of bodies are no relative atomic weights, 
but weight quantities with equal amounts of atom surface. He 
thinks that possibly all chemical changes in bodies may^be 
accounted for by heat radiation. The heat of bodies consisting 
mainly in motion of ether, a means is given of determining the 
lower limit of density of the latter; and M. Puschl considers it 
must be more than 26 billionths of that of water (regard being 
had to the specific heat of water).—A note from Prof. Maley 
stated that he had been able to make the urine of dogs alkaline 
through simple removal of the acid gastric juice from the body, 
—M. Oppoizer, from experiments on the velocity of propagation 
of the electric current, estimated it at 4,000 geographical miles in 
a second.'—Prof. Bohm read a paper On formation of starch in 
the germinating leaves of cress, radish, and flax. He opposes 
Kundt’s view that starch developed among the chlorophyll 
granules, on exposure to light, is an assimilation-product formed 
immediately from decomposed carbonic acid. He considers it 
rather a transformation-product of reserve nutriment already 
present in the cotyledons (adducing evidence of this from various 
experiments).—Dr. Streintz communicated a paper On deaden¬ 
ing of torsion-oscillations of wires. Internal metal-deadening 
(as he calls that part of the deadening which has its cause in 
torsion of the wire), does not, he finds, follow the laws of air- 
deadening. One property they have in common; the loga¬ 
rithmic decrement for different amplitudes is the same. But the 
metal deadening remains unaltered when the moment of inertia 
is changed, or the wire length^edjor shortened, and so the time 
of vibratioh altered. It is independent of the. diameter and 
tension of the wire; it grows 4'hckly with the temperature. 
Annealed wires show a much less deadening than unannealed. 
These properties explain some peculiarities of musical instru¬ 
ments, and may be variously utilised.~M. Schrauf presented a 
note on the thermo-electric properties of various minerals. 

March 19,—Prof. Mach communicated a third paper On the 
sense of equilibrium, giving a formula which applies to pressure 
of parts of the body on each other, muscular efforts, skin sensa¬ 
tions, hydrostatic blood pressure, and the hypothetical functions 
of the labyrinth.— Dr. Bond gave an extract from his treatise on 
the constituent parts of mountain chains, on mountain systems, 
and comparison of the surfaces of the earth and moon. He 
criticises M. Elie de Beaumont’s theory, regarding it as merely 
a fragment of a more general orogeny. 

Gottingen 

Hoyal Society of Sciences, Eeb. 7*—M. Grisebach read a 
paper On a collection of plants made by Prof. Lorenz in the 
provinces of Cordova, Santiago del Estero, Tucuman, and Cata- 
marca, in South America (between 26“ and 31° S. lat.). The dili¬ 
gent labour of two years, and in widely different localities, furnished 
only 900 species, showing how little varied, comparatively, are 
the Argentine flora. Neither climate ncr soil seems to account 
for this homogeneity. The author considers it explained by the 
fact of this part of South America having been raised out of the 
bed of the Atlantic later than the neighbouring regions of Brazil 
and Chili, long geolo^cal periods being necessary for the ap¬ 
pearance of new organisms. As to the question whether there 
has been only immigmtion of species, or new species have arisen 
independently, it appears from comparison of Brazilian and 
Chilian flora that the latter is true; the number of endemic 
species is about 43 per cent., a proportion similar to that in 
flora regarded as independent. Among the immigrant species 
the relationship to Chili is most marked.—M. Kohlrausch com» 
municated a paper On thermo-electricity, conduction of heat, 
and electricity. He sers out with the hypothesis that with a 
heat-current of certain amount dependent on the nature of the 


conductor, an electric current is connected ; and explains by 
means of it the phenomena of thermo-electricity. To explain 
Peltier’s observation of development of heat by an electric cur¬ 
rent at a point of junction, it is added, that heat is moved by 
an electric current; and the heat-moving force of the unit elec¬ 
tric current in any body is proportional to the electromotive force 
of the unit heat-current in the same body. This suggestive 
paper also treats of the relations of the hypothesis to the prin¬ 
ciple of conservation of energy, displacement of the thermo¬ 
electric order of metals by temperature, heat conduction and 
work, &c.—M. Heymannrpresented a paper On an Indian drama, 
Bharata’s Natyapastram.—M. Enneper discussed some theorems 
relating to surfaces of the second order. 

Paris 

Academy of Sciences, July 27.—M. Bertrand in the chair 
—The following papers were read:—Action of differently 
refrangible rays on iodide and bromide of silver ; influence of 
colouring matters, l)y M. Eclm. Becquerel.—On the Algerian 
meteorological tracing, by M. Ch. Saintc-ClaireDeville.—Objec¬ 
tions to the method of uprooting vines for the destruction ot 
Phylloxera; indication of another process ; a letter from M. C. 
Naudin to M. Elie de Beaumont.—Report on M. Cauvy’s 
memoir concerning the means of preserving vines from the inva¬ 
sion of Phylloxera, by the Commissioners.—Researches on 
explosive bodies : explosion of powder, by MM. Noble and F. 
A. Abel, first memoir.—Note on the quantity of water consumed 
by wheat during its growth, by M. Marie-Davy.—Actual state 
of the invasion of Phylloxera in the Charente provinces, extract 
from a letter from M. M. Girard to M. Dumas,—Indications 
given in 1845 of the existence of an ancient sea in Algeria, in the 
meridional portion of the Atlas, and on the possibility of 
re-establishing this sea, by M. Virlet d’Aoust, in a letter to the 
perpetual secretary.—On the production in the same medium 
and at the same temperature of the two varieties of sulphur, 
octahedral and prismatic, by M. D. Gernez.—On the action 
of ether on cupric oxide for transforming it into cuprous 
oxide and into metallic copper, by M. A. Guerout.—On 
isoterebenthenc, by M. J. Riban,—On a division of the 
fibrin of blood from whence is derived a substance analo¬ 
gous to ordinary albumen, by M. A. Gautier.—Ou the 
anti-putrid property of the heavy oil of coal-tar, by M. L. 
Dusart.—New process for the manufacture of the so-called 
*^alummeiP^ stuccoes^ or x)lasters, by M, Ed. Landrin,—On de¬ 
composition of albuminoid matters In tmuo, by MM. N. Grdliaut 
and E. Modrzejewski.—Storm of May 26, at Vendume (Loire et 
Cher); thunderbolt; scheme for a simxdificd lightning con¬ 
ductor, by M. E. Nouel.—On the metamorphoses of SaccuUna 
Carcini, by M, A. Giard,—Note on the development of the 
spermatozoids of the brachyurous decapods, by M. P. Hallez. 
—On the origin of the hot winds of the Alps and the physical 
constitution of the Sahara, by M. Ch. Grad.—On a vitreous 
feldspathic orthose from the Isle of Rachgoun (Algeria, province 
of Oran), by M. Ch. Velain,—Note on the geology and palae¬ 
ontology of the estuarine formations of the upper tertiary at the 
environs of Oran, by M. Bleicher.—On the phosphates of lime 
from Ciply, in Belgium, by M. Nivoit. 
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ICELAND MILLENARY 

NNIVERSARIES are nearly as old as history, and 
are of constant occurrence ; centenaries are of com¬ 
paratively modern date, but have been not infrequent during 
the past thirty years ; a millenary, however, must not only 
necessarily occur with extreme rarity, but there are many 
chances that in a thousand years an event which was long 
held of the greatest moment may be looked back upon with 
comparative indifference, may have dwindled into com¬ 
parative insignificance, as seen from a new point of 
view or in the shadow of some more stupendous occur¬ 
rence ; or the individuality, whether a nation or a wide¬ 
spread association, in whose career the event was held to 
be of prime importance, may have become either extinct 
or absorbed in some wider individuality, which may not 
be so impressed by the memory of the episode as to be 
moved to celebrate its millenary. The Icelanders then 
have reason to congratulate themselves that they have 
kept their individuality intact for so long, as to be now 
celebrating the i,000th anniversary of their origin as a 
distinct and separate community. 

It will be found on examination that men keep alive the 
memory, by festival or otherwise, of any event because 
that ev^ent marks the beginning or the renewal of life 
in an individual or a community. There are many 
events in the history of individual nations and of the 
world which might thus very appropriately be annually 
or centennially remembered ; there are not a few occur¬ 
rences in the history of our own country that well deserve 
such a commemoration on account of the new impulses 
they gave to our national life and our intellectual progress, 
as well as indirectly to the advancement of the world at 
large. We believe that, on the whole, this periodical 
celebration of the occurrence of events which mark certain 
stages in the progress of a community or of the world 
serves a good purpose and ought to be encouraged; it 
affords us an opportunity to take stock of our gains, to 
measure the extent of our progress, to see wherein we 
have erred andjiovv we ought to mend our ways ; and 
last, but not least, it gives the world an excuse for learning 
something about the important events which have 
marked its history. 

This celebration of the i,000th anniversary of the 
colonisation of Iceland ought to excite the interest 
of a wider circle than the few thousands who fondly 
cling to the bleak but picturesque Arctic outpost 
which has been the home of themselves or their an¬ 
cestors for a thousand years, and where they have main¬ 
tained stereotyped, as it were, the physiognomy, dress, 
and manners of a people that were at one time rulers of 
the sea and very nearly lords of all Europe. It would be 
an interesting task to investigate the causes which have 
brought it to pass that a people at one time so over¬ 
flowing with energy as the old Norsemen, should for some 
centuries now have been justly regarded as the most 
peaceable, industrious, and most home-keeping people in 
Europe, As eveiyone knows, for about 200 years from 
about the middle of the eighth century A.D. the Norse 
rovers, the vikings,” the men of the viks, voes, or bays, 
were to be found on almost every sea of Europe, rousing 
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to activity or over-mastering the exhausted southern 
nations. It was no doubt good for our own land that it 
should receive such a large infusion of this energetic 
northern life, as it did, first in the shape of Danish 
invaders and settlers, who have left a broad mark 
on the northern counties of England, the south and north¬ 
east and west of Scotland, and again in the shape of the 
Normans who shed themselves over the land under the 
leadership of Duke William. These Norsemen, one of 
the branches of the great Teutonic kin, seem to have 
taken kindly enough to the wild, roaming life of sea-rovers, 
and hardy indeed they must have been to weather the 
hazards of the sea in such craft as they then could com¬ 
mand. But, after all, it should be remembered that even 
in the eighth and ninth centuries Europe had not quite 
subsided from the commotions which followed on the 
coming in from the east of the great Teutonic wave, and 
as the Scandinavian offshoot was probably one of the 
latest to reach its destination, the great northern 
peninsula, we need not be surprised that it was one of the 
latest to settle down to a quiet and home-keeping life \ it 
did so only after sending out wavelets in all directions, 
east and west and south, which wavelets produced im¬ 
pressions that have continued for good even until now. 
As seen in the stories, historical and legendary, that come 
down to us, these hardy Norsemen of yore were a glorious 
race of men, half barbaric as they were, full of the greatest 
capabilities and a splendid energy, to the infusion among 
us of which we ourselves are no doubt indebted to a con¬ 
siderable extent for the capacity which has enabled us to 
attain such large intellectual and material achievements, 
and for that never-subdued love of liberty which in all 
directions has been so fruitful in results. 

Even in Iceland, cut almost entirely off as it has been 
since its colonisation from the influences that have 
stirred and moulded the rest of Europe, the fine energy of 
its Norse Colonisers has by no means died out. Yet this 
old Norse Colony cannot be said to have advanced much 
beyond the standpoint it occupied a thousand years ago. 
The Icelanders have no doubt produced much literature 
that must be of permanent value both intrinsically and 
as an all-important aid to the scientific student of 
language and of the human race. Still they must, we 
fear, be looked upon as a thousand years behind the 
rest of Europe, and a study of their present condi¬ 
tion will afford an excellent means of estimating the 
immense advances which the civilised world as a whole 
has made during the last thousand years. And to 
what is this advance owing ? Is it not simply that in 
Europe generally, knowledge has been spreading in an 
increasing ratio, and that our knowledge has been be¬ 
coming more and more scientific ? Would not a survey 
of the nations of the world show us that those nations in 
which science is cultivated to the highest possible extent 
alongside of other fields of intellectual activity, are the 
nations which hold the front rank in the march of the 
world^s progress In short, it will be found, we believe, 
that the world^s progress and science are almost con¬ 
vertible terms. But science to be of any praed^ 
utility requires something to work %d that 

something in the case of our own nation ife .Coal. "The 
student of history ought to bear thia in mind, and thus he 
will see that in Iceland, hovs^ever l^ dieory might have 
'' :: ' ' ' Q ' 
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gone, geology would for ever have forbidden any great 
national advances as depending on science. Here is a 
tremendous thought for our statesmen and political 
economists. England without science would have been 
in the position of Iceland without coal! 

The early visitors to Iceland are said to have found 
traces of former visitors in the shape of books, crosses, 
bells, &c., which it is supposed may have been left by 
monkish voyagers or fishers from Ireland, which at that 
time was pre-eminent in Europe for its learning. And 
this learning was the secret and the reason of Ireland's 
early pre-eminence; and it is only by the spread of educa¬ 
tion and by bringing the people under the influences which 
have done so much for the rest of Europe, that she can 
ever regain the position she once so proudly occupied. The 
Icelanders, on the other hand,seem to have impi'ovcd as far 
as their opportunities have allowed them j but these oppor¬ 
tunities have been comparatively few and unimportant. 
Now, however, that Denmark is handsomely to grant the 
island a reformed constitution, and that the eyes of the 
civilised world at large have been attracted to it, we hope 
Icelanders will be led to develop, by means of education 
and scientific knowledge, their own latent capacities as 
well as the capacities of their island home, which, like 
themselves, seems as if it were the fragment of a former 
world.” It is almost too trite to say that it is wonder¬ 
ful what human energy will accomplish under the 
most adverse circumstances when directed by scien¬ 
tific knowledge and stimulated by the encouragement 
and the hope of the approval of our fellows. And 
if the Icelanders generally had among them the 
opportunities of bringing themselves abreast of the 
rest of the world as far as education is concerned, 
and especially in respect to a knowledge of the methods 
and results of science, if even a yei'y few of the permanent 
inhabitants became competent observers of nature, might 
we not rationally look for results that would shed con¬ 
siderable light on various important points in science- 
in geology, fbr example, and meteorology—that are waiting 
to be cleared up ? Iceland, indeed, might very well become 
the world’s polar observatory. Let us hope that this new 
episode in the history of Iceland may be productive of 
widespread and lasting benefit to the people themselves, 
and lead to an increase of the general sum of intellectual 
progress ; and all peoples who can in any way claim to a 
Norse connection ought to sympathise with their old- 
fashioned brethren in their rejoicings, and lend them a 
helping hand to enable them to partake of the many 
good results which Norse energy has helped to achieve. 
Their quaint old Sagas, we are sure, would not give less 
pleasure during the dreary nights of their long winter, if 
told to an audience whose resources of rational enjoy¬ 
ment have been increased by a knowledge of “ the fairy 
tales of science, and the long results of time.” 

The Icelanders themselves have good reason to remem¬ 
ber the period of the colonisation of their wild island, for 
it was carefully planned and judiciously carried out a 
thousand years ago, and obtained effectually for its origi¬ 
nators that freedom which they were in great danger of 
losing under the tyranny which then oppressed their 
native Norv^ay. And here we may state, as a curious 
fact, that the millenary festival of the establishment of the 
kingdom of Norway itself took place only two years ago. 


That, and the festival of which we speak, are, so far as we 
know, the only celebrations of the kind^that have hitherto 
been kept. 

It was about the year <S6i A.n. that Iceland was first 
seen by the Norsemen; the story being that in that year 
one Naddod, a vikingr, a leader of one of the then fre¬ 
quent plundering expeditions, was driven by a tempest on 
the eastern coast of tins then unknown country, to which 
he very naturally gave the name of Snjdland.” No 
doubt Naddod would tell the story of his accidental dis¬ 
covery to his own folk when he returned home from his 
roving expedition, and it was possibly this story that 
instigated Gardar, the Swede, whose home was in Den¬ 
mark, to visit the new-found land,* This Gardar seems 
to have found a good harbour near the present Auster- 
horn, where he wintered, and in the following year com¬ 
pleted the circumnavigation of the island, which he 
renamed after himself Gardarsholm.” The next visitor to 
the yet uninhabited island is said to have been a mickle ” 
Norwegian vikingr, FJoki Volgcrtharson,” who struck 
the east coast a lew years after Gardar, and sailing south 
and west landed at Vatna Fjord in bardestrand. Floki 
explored the country to some extent, and would 
have settled therein with his followers had not their 
cattle all died. He, however, appears to have passed 
a second winter at Hafna Fjord, returning home in spring 
full of information concerning the new land, which, the 
chronicles say, was at that time covered with wood, and 
otherwise more inviting than it is at the present day. 
Indeed, one of Floki’s companions is said to have given 
quite a glowing account of the country ; the very grass, 
he said, “ dropped butter.” From tlic large ([uantitics of 
drift-icc which he found in the northern bays, floki gave 
the island the name by which it has ever since 
known.Iceland. 

By this time the overbearing^ conduct of th(^ Norwegian 
king, Harold Haarfager, had so galled his high-spirited 
nobles that to many their country had become intolerable, 
and they were quite ready to welcome any chance of 
escape from their monarch’s oppressions. Love and 
murder, however, seem to have been the immediate 
causes of the first deliberate emigration from Norway of 
a band of colonists for Iceland. Ingolf and Leif, the 
story goes—and we believe its main features may be 
relied on as authentic—^were two cousins, whose fathers 
had been obliged to fly from their native province for 
murder. Ingolf had a beautiful sister, Helga, whom Leif 
loved, but she was also loved by Holmstein, one of three 
sons of a powerful Norwegian noble, who were companions 
of Ingolf and Leif in their piratical excursions. Leif 
married Helga, and had thci'eforc to meet Holmstein in 
mortal combat, when the latter was done to death. This 
and other occurrences made Norway too hot to hold the 
two cousins, who, indeed, had been condemned to banish¬ 
ment. After two piratical trips to Ireland, from which 
they returned with great booty, the cousins with their 
families and friends and Irish slaves, their goods and 
their chattels, bade fai'ewell to their native land in the 
year 874 to found a republican colony in Iceland. Ingolf 
w'as first forced to land on a promontory on the south-east 
coast, which was hence named Ingolfshofde, where he 

* jput according to the table in Rafn’s ‘‘Antiquitate$ Americanse,” it wrifi 
Gardar who discovered Iceland in 860, .! 
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remained three years, at the end of which time he re¬ 
moved to the site of the present capital, Reikjavik 

Reeky Bay ^ 0 ? where supei'stition apparently dcter- 
nrined him to remain, notwithstanding the remonstrances 
of his servants, who had seen many more inviting spots 
along the coast. Meantime Leif, or Thorleif as he was 
now called, from a big sword he brought back with him 
from Ireland, had built his house'at Thoiieifshofde, where, 
in the first spring after his arrival, he began to cultivate 
the ground. Having only one ox, however, the story 
goes, he compelled his Irish slaves to draw the plough ; 
they thereon rebelled and murdered their master, they 
themselves being in turn pursued and nearly all killed by 
Ingolf, who then appropriated all the country between 
the river Olousa and Hval Fjord. The oppressions of 
Harold the Fair-haired soon sent many of the best of 
I^orway’s sons to become settlers in the new colony, and 
thus it was that Iceland was peopled, not by the scum of 
the mother country, as is too often the case, but by the 
best blood of old Norway. This influx of colonists con¬ 
tinued for sixty years, when, the causes of emigration from 
Norway having ceased, and the best ground in Iceland 
having been fully occupied, immigration gradually came 
to an end. 

From the first the colonists seem to have set themselves 
to make the best of their not very promising surroundings, 
and ere long to have settled down into a compara¬ 
tively peaceful and contented community. One Ulfleet is 
said to have compiled a code of laws, and instituted the 

Althing,’^ or National Assembly, in 928, when for the first 
time it met at Thingvalla. Among other enactments pau¬ 
perism was suppressed as a crime by the severest laws, one 
of which was intended effectually to prevent the procrea¬ 
tion of a pauper class in a country where it was only by 
dint of the hardest labour that the sea and the land could 
be made to yield enough for all. The colonists were con¬ 
verted to Christianity about the year i,oao \ in 1261, after 
many internal contests, the whole island swore allegiance 
to the Norwegian king, but about 13S7 it was transferred 
to Denmark, attached to which kingdom it has ever since 
remained. The King of Denmark is now on the island 
—an event of the rarest occurrence—and, as we have said, 
is to grant to his Icelandic subjects a new and liberal 
constitution ; we believe he is accompanied by Prof. 
Steenstrup. 

This, deprived 'of detail and of much that is doubtful 
—though the Icelanders have less of the legendary 
in their early history than most other old countries—is the 
story of the colonisation of Iceland a thousand years ago. 
We have not space to enter into further detail con¬ 
cerning the physical aspect of the island, the character 
and customs of the people, their wonderful literature in all 
departments of intellectual activity, their discovery of 
and long intercourse with Greenland and North America. 
Greenland was seen by an Icelander, Gunnbjorn, so 
early as 877, and for centuries after some rocks between 
Iceland and Greenland were known as Gunnbjom^s 
Skerries.” Erik Rauda the Red ”) first visited Green¬ 
land in 983 ,* three years afterwards he planted a colony 
on the south-west coast We understand that a depu¬ 
tation from America is attending the millenary fetes 
now being held in Iceland, and that some of the 
American scientific societies have shown their good¬ 


will by sending valuable presents of books, &c. This 
is right and becoming on the part of the Ameri¬ 
cans, for, as we have just indicated, the Icelanders 
were the first European colonists of America, and had 
regular intercourse with the western continent for about 
300 years ; and it is curious to conjecture what might have 
been the history of that continent had the Norse attempts 
at colonisation not proved abortive. It is by no means im¬ 
probable that Columbus himself, when he made that 
northern voyage in 1467, “a hundred leagues beyond 
Thule,” may have heard some fragmentary traditions of 
the Greenland colony which he may have treasured in 
his heart as a confirmation of the idea which was sub¬ 
sequently to bear so rich fruit. 

The history ofthis old Norse colony proves that the people 
have great capacity for work, and we again hope that this 
celebration of the courage and dauntless energy of their 
forefathers will be the means of rousing them to renewed 
activity, which will be beneficial both to themselves and 
to the world at large, which has increasing need of all the 
really good working power it can command. 


RECENT RESEARCHES IN PHOTOGRAPHY 

SUBSTANTIAL contribution has been recently 
made to our knowledge of the action of light upon 
silver salts—a contribution which we cannot but consider 
as of the highest importance to photography, both as a 
science and as an art. 

In the autumn of last year Dr. Herman Vogel an¬ 
nounced * as the result of some experiments that he had 
been making, that we are in a position to render hrofuide 
of silver sensitive for any colour we choose —that is to say, 
to heighten for particular colours the sensibility it was 
originally endowed with.” This discovery is such a 
decided advance that it will be interesting to trace it from 
the beginning. Dr. Vogel, in the first instance, found to 
his astonishment that some dry bromide plates prepared 
by Col. Stuart Wortleyin this country were more sensitive 
to the green than to the blue portions of the spectrum. 
This result was so totally opposed to the generally received 
notions that the subject was submitted to further exami¬ 
nation. In the next experiments a comparison was insti¬ 
tuted between dry bromide plates and the same plates 
when wet from the bath solution of silver nitrate. The 
results showed a decided difference in the behaviour of 
the plates. The sensibility of dry bromide plates appears 
to extend to a greater extent into the least refrangible end 
of the spectrum than is the case with wet plates. In Dr. 
VogeFs plates, in fact, which received the spectrumYormed 
by the battery of prisms of a direct vision spectroscope 
from a ray of sunlight reflected from a heliostat and 
passing through a slit 0*25 mm. wide, the photographic 
impression of the spectrum, when developed by an acid 
developer, extended in the case of the dry plates into the 
orange, but with wet plates not quite into the yellow. 
The bromide plates prepared by Vogel, moreover, did not 
exhibit that increased sensitiveness for the green rays 
which characterised Col. Stuart Wortley^s plates, and this 
led the German investigator to conjecture that the latter 
plates contained some substance which' absorbed the 
green to a greater extent than the feiie. To test this 
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conclusion one of the plates was washed in alcohol and 
water in order to remove the yellow colouring matter with 
which the plate was coated, and it was then found to 
have lost, in accordance with Dr, Vogel’s anticipations, 
its sensitiveness for the green rays. The peculiar action 
of the Wortley dry plates was thus shown to be due to the 
coating of colouring matter, and the next step made by 
Vogel was to seek some substance which especially ab¬ 
sorbed in the yellow, and at the same time acted as a 
sensitiser by fixing the free bromine liberated by the 
action of light upon the silver bromide. Both these ends 
are fulfilled by the coal-tar colour known as corallme, A 
plate dyed with this substance and exposed to the spectrum 
exhibited two maxima of photographic action, one the ordi¬ 
nary maximum in the indigo (near G), and the other, almost 
as strong, in theyellow, thus affording complete confirmation 
of Dr. Vogel’s views. Aniline green* was next tried. This 
dye is stated to absorb the red rays, and a corresponding 
increase of sensitiveness for the red rays was observed, 
the photograph again presenting two maxima of activity, 
the one in indigo and one in the red coinciding in position 
with the absorption band of the dye. Thus Dr. Vogel’s 
results may be summarised by saying that a dyed film of 
silver bromide exhibits maxima of sensitiveness in those 
regions where the colouring matter exerts its maximum 
of absorptive power, but the precise conditions under 
which these results can be obtained must be considered 
at present as unknown, since many observers in repeating 
the experiments, among others Dr. Van Monckhoven,t 
have failed to obtain other than negative results. 

In a communication made to the French Academy on 
the 27th of last month, however, the well-known physicist, 
M. Edm. Becquerel, stated that some experiments made 
at his instigation by M. Deshaies at the Conservatoire des 
Arts et Metiers had been productive of positive effects, 
and that some of Dr, Vogel’s results with coralline and 
aniline green had been reproduced. M. Becquerel, how¬ 
ever, does not confine himself to bromide films ; similar 
results have been obtained by iodised collodion in which 
coralline was dissolved. A most remarkable action was 
observed also in the case of chlorophyll when this sub¬ 
stance was used as a tinctorial agent. Although the col¬ 
lodion possessed only a faint green colour from the dis¬ 
solved chlorophyll, the spectral image was of a much greater 
length than when plain collodion was used. Under these 
last circumstances the spectrum extended from the ultra¬ 
violet to between G and F, with the usual maximum of 
action near G, while with chlorophyll the region of 
strongest action extended from the ultra-violet to the line 
E in the green, and at the same time a weaker but yet 
distinct impression extended from E to beyond B in 
the red, with a strong band between C and D. By a 
close examination of the spectral image a second band 
of less intensity could be detected on the least refrangible 
side of the band between C and D, and other still weaker 
bands appeared in the green. The most striking confir¬ 
mation of Vogel’s results is to be found in the fact, ob¬ 
served by M. Becquerel, that the band between C and D 
corresponds in position with the characteristic hand of the 
ahsorption spectrum of chlorophyll dissolved in collodion. 

* The green referred to is probably that known as “ aldehyde green 
The so-called iodine green/' as I have frequently observed, trari^mits^ 
band in the tfed 

,, + Photographic Journal^ No. 25, June 30, 1874. 


The same results were obtained by M. Becquerel with 
every plate tried and with collodions containing different 
quantities of chlorophyll. 

It must be admitted, then, that a film exerting selective 
absorption in intimate contact with a sensitive film of 
silver bromide or iodide affects the latter in those parts of 
the spectrum where the selective action is taking place. 
Here surely is a wide field for investigation, and one the 
importance of which will be at once obvious to the phy¬ 
sicist. Practically also, when the precise conditions of 
action are made known, valuable results may be antici¬ 
pated from the application of this principle to science 
and to art. Since the year 1842, when M. Becquerel 
photographed the whole solar spectrum from the extreme 
violet to the extreme red, and when Dr. J. W. Draper 
photographed the violet, blue, and extreme x'ed, no suc¬ 
cessful attempts have been made to imprint the least 
refrangible end of the spectrum ; and this, when we con¬ 
sider the great importance that the study of the solar 
spectrum has assumed of late years and the painful or 
even dangerous character of prolonged eye observation, 
is to us a matter of wonder. M. Becqiierel’s result, it 
will be remembered, was obtained by a film of silver 
iodide, first insolated or exposed to diffused light and 
then to the action of the spectrum. Here again is 
another question—the precise action of insolation on sen¬ 
sitive plates—demanding explanation at the hands of the 
physicist. The practical aspect of Dr. Vogel’s discovery 
need not here be discussed at length. Attention may be 
called to the well-known difficulty of getting reds or 
yellows to imprint themselves in portraiture, a difficulty 
which now bids fair to be overcome. 

Then again, in what we must consider as a higher 
sphere of practical utility, great advantage to the study of 
solar physics is likely to accrue. In point of fact the 
photographic method of comparing spectra described in 
a recent communication to the Royal Society now be¬ 
comes available for the whole extent of the solar spec¬ 
trum, and our knowledge of the true composition of the 
sun will be thus in course of time recorded permanently 
on that retina which never forgets.” 

Great results have already been achieved by photo- 
greater may be looked for. It must not be 
forgotten that in this most interesting branch of chemical 
physics we are in a period either of provisional hypothesis, 
or, worse still, of no hypothesis at all, so that valuable addi¬ 
tions to our knowledge of physical and chemical laws should 
be forthcoming. The changes wrought by a beam of light 
on sensitive surfaces are sometimes physical and some¬ 
times chemical. We may appropriately recall here the 
fact that mechanical pressure upon a sensitised sui'face 
of a silver salt acts in the same manner as a ray of light, 
giving a dark stain under the action of reducing agents. 
The experiment of Grove also, in which an electric current 
is set up by the incidence of a beam of light upon a pre¬ 
pared Daguerreotype plate, should not be forgotten. The 
equivalence between light and the other form of force has 
not yet been established, and it may not be going too far 
to conjecture that thermodynamics may possibly in the 
future have to appeal to the action of light upon a photo¬ 
graphic plate. In the meantime we look forward to the 
promised continuation of Dr. Vogel’s researches with no 
little hope. r, MelDOLA 
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LADY BARKER’S “LESSONS ON COOKING” 
First Lessons in the Principles of Cooking, By Lady 
Barker (London : Macmillan and Co., 1874). 

N this little volume the authoress has proved beyond 
all manner of doubt how completely she is the right 
woman in the right place. Surely nowhere could the 
Committee for the National Training School for Cooking 
have found a lady superintendent better fitted than Lady 
Barker to put life and spirit into the scheme which 
they advocate, or one more thoroughly qualified to 
train and marshal the feminine bands that are now 
being drilled under her supervision in the South Ken¬ 
sington Schools of Cookery to invade and revolutionise 
the kitchens of the future in every part of the empire. 

In the introductory chapter of her First Lessons in 
the Principles of Cooking ” the author at once grapples 
with the chief difficulty of the question at issue, 
and admitting the fact that fuel and food cost nearly twice 
as much as they did ten years ago, she tells her readers that 
this is precisely the reason why it has become the im¬ 
perative duty of every mistress of a house, and indeed of 
every member of the community, to learn how materials 
for warmth or cooking may be made to go twice as far as 
they have done hitherto. And it is this problem which 
she here attempts to solve by help of her own practical 
experience, which was gained in that best of all training- 
schools, the school of necessity, as it existed in earlier 
days in the colony in which she learnt her first lessons of 
cooking. The theoretical knowledge of the why” and the 

how ” has, as she informs us, been a far more recent 
acquisition in her case ; but it is evident from the manner 
in which she discourses on the chemical composition of 
different articles of food, their various assimilative and 
other properties, and the confidence with which she tests, 
by the laws of science, every function of her ovens, pans 
and kettles, that she has mastered the scientifically theo¬ 
retical branches of culinary knowledge as successfully as, 
in bygone times, she overcame its empirically practical 
difficulties. 

Her lessons on baking, roasting and frying, boiling and 
stewing, and her remarks on fuel and fire, and on the 
advantages, economical and others, of cleanliness, are so 
sensible that we may commend them to the careful study 
of all housekeepers, young and old, who are actuated by 
the laudable ambition of combining economy and com¬ 
fort downstairs, with good digestion and its concomitant, 
good humour, upstairs. When we say that Lady Barker 
is actually aiming at the daring innovation of making 
thermometers and “ friometers ” as indispensable to the 
cook as the compass is to the helmsman, we need ex¬ 
patiate no further on the debt of gratitude due to her 
from all long-suffering payers of heavy coal and 
meat bills. It might be supposed that Lady Barker’s 
book was intended solely for her own sex, but this 
is not the case; for, more widely expansive in her 
desires than Mr. Ruskin, who wishes to see “ every 
girl taught at a proper age to cook all food exqui¬ 
sitely,” she considers that ‘^a knowledge of cooking is 
every whit as necessary for a man,” although she would 
not insist, in his case, on anything beyond the simplest 
forms of the art ; and she evidently hopes to see the day 
when boys and girls will compete together for prizes 


in the National Cooking Schools. More practically im¬ 
portant and worthy of serious consideration is the 
strongly expressed conviction that “ no schoolboy ever 
gets as much nourishing food as he requires, and that 
this is the secret why boys of fourteen or fifteen years 
old scarcely ever look anything but thin and pinched.” 
Furthermore, she wishes their parents and schoolmasters 
to understand that if they desire to see boys with 
clear complexions, bright eyes, and active limbs, every 
game of football and cricket and every sharp run across 
country on a paperchase ought to be followed by a hearty 
meal of good beef or mutton, and not merely by weak 
tea, poor milk, and bread and butter.” 

The author’s experience of | the enormous amount ot 
meat—uncontaminated by stimulants, it must be remem¬ 
bered—which growing boys and young men consumed 
in New Zealand in the early times of the colony, has also 
led her to form the opinion that, in spite of all tables and 
dietary reports, our soldiers and sailors are not allowed 
food enough for healthy men with good appetites. This, 
however, is a point that we must leave her to settle with 
her Majesty’s Inspectors of military and naval affairs, to 
whose notice we would strongly commend her book, as 
well as to that of all other persons interested in the prac¬ 
tical and economical bearing of the relations existing 
between the consumption of food and of fuel, and the 
hygienic condition of the consumers. It is quite certain, 
however, that until the general masses—and consequently 
all those who have hitherto monopolised the direction 
and practice of cookery—shall become better acquainted 
with the ordinary laws of physiology and chemistry, it 
will be hopeless to look for any radical improvement in 
the manner of using food and fuel to the best advantage 
in our households. Hitherto our kitchens have been 
managed haphazard, without system ; the time for allow¬ 
ing such a wasteful condition of things to continue undis¬ 
turbed is evidently drawing to a close. High prices and 
diminished supplies require to be met by a new system, 
based on true scientific principles ; and considered from 
this point of view, we think that this little volume 
may fairly claim to be considered as supplying the 
thin end of the wedge, and indicating the manner in 
which the questions of practical cookery will in future 
have to be considered. 


MAUNDERSS TREASURY OF NATURAL 
HISTORY 

The Treasury of Natural History. By Samuel Maunder. 

Edited by E. W, H. Holdsworth, F.L.S., F.Z.S. 

(London : Longmans, Green, and Co., 1874}, 

HERE are few tasks more thankless and disagreeable 
than that of having to re-edit an encyclopaedia or a 
dictionary, especially when it relates to a subject like 
Zoology, which is still so much in its infancy. A 
“Treasury of Biography,” or a “Treasury of Bible 
Knowledge,” in each fresh edition cannot, from the nature 
of its contents, need much modification; the manner in 
which the points that are dealt with have become stereo¬ 
typed on the minds of mankind at large^ makes the same 
operation having been perfoima^^ on thel^^^ a com¬ 
paratively unimportant dra'itfb^i^ to ^ 
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form which will not be considered antiquated. This is 
far from the case in a work like the one we arc now 
noticing. The spirit of biological thought changes as 
rapidly as fresh facts accumulate. The introduction of an 
all-embracing hypothesis, like that of evolution, shakes 
previously accepted theories to the foundation ; long- 
known facts are looked at in quite a different aspect to 
that in which they were received before its introduction, 
and their relative value is differently estimated. 

How then can it be expected that a zoological work, origi¬ 
nally written when Cuvier’s celebrated “Regne Animal” 
was the latest text-book on the subject, could be so modi- 
lied by an editor, however able, as to make it at all a 
representative of the present state of biological know¬ 
ledge? To do so the article on the Pachyfdarmatay an 
order of Mammiferous quadrupeds distinguished by the 
thickness of their skins,” would have to be removed; 
that on each of its component genera re-written, and the 
word itself obliterated from the whole work. A similar 
operation would have to be performed on many of the 
larger orders; and to such an extent would this process 
have to be carried on, that it would soon become doubtful 
whether a new work instead of a fresh edition would not 
be the more economical as well as the more useful. 

This being the case, we are not surprised when we find 
that nothing more is said of the affinities of the Echidna 
than that “ it has the external coating and general ap¬ 
pearance of the porcupine, with the mouth and peculiar 
generic characters of the ant-eaters ; ” whilst the word 
“ monotreme” is only'mentioned in the second supplement. 
In like manner we notice that the Dugong and Manatee 
are said to rank among the Cetacea ; whilst the Sirenia are 
omitted except in the appendix. The word Chevrotain ” 
refers us to “Musk Deer,” thus perpetuating the well- 
known error; and, on finding it, we are told that there is 
a Javanese Musk deer {Moschus jmaniciis) rather larger 
than a full-sized hare, at the same time that “ there are 
other musk deer, which are very small, and to which the 
general tei'm of Chevi^otains is given ; they are inhabit¬ 
ants of Java, Sumatra, Ceylon, and Southern India.” The 
genus “ Ammocetes ” has not been removed, and is still 
said to be “ d, genus of Chon drop terygious fishes, allied 
to the lampreys,” instead of the young of the lamprey, 
which it has for some time been known to be. 

The creatures most fully treated of are the birds, the best 
known of which are described with fair completeness, with 
extracts from the works of Mr. Gould and other observant 
naturalists, as to their habits and coloration. We do not 
know why the Poe Honey-eater {Prostheniadera conchr 
natd) is described both under its English and Latin name 
in the same way that it is difficult to account for the 
Orycteropus and the lady-bird being each represented 
twice by woodcuts. 

Several of the original articles are lacking in important 
detail. Of the Ammonite and Orthoceras it is only said 
that tliey are genera of fossil shells, which leaves their 
affinities unnecessarily vague. So there is not much to be 
learnt from the observation that Nummulites are “ small 
round fossil shells, which in various parts of the world 
are found in immense numbers.” 

Mr. Ploldsworth adds an extra supplement, which con¬ 
tains much useful information of recent origin. It in¬ 
cludes an account of the breeding of the hippopotamus 


and of the Sumatran rhinoceros, specimens of both of 
which have been born in this country during the last two 
or three years. The Liberian, or Lesser Hippopotamus, is 
also described, as is the new Bird of Paradise Brepan- 
ornis d’alhTiisi, obtained from New Guinea by Signor 
d’Albertis, and named by Mr. Sclater. An account is 
also given of the nesting of the crocodile in Ceylon, and 
of the incubation of the python. 

This second supplement also adds to the palaeonto¬ 
logical information contained in the first, by giving a 
description of the Blnoceras inlrabilis of Prof. Marsh, 
from Colorado; of Archccoptoyx lithograpliica^ of the 
other Odontornithes, and of Odontoptoyx talipoka. 

Notwithstanding the imperfections we have pointed 
out, there is much information to be obtained from this 
work, and which can be obtained from it more easily than 
from any other, on account of its being arranged al¬ 
phabetically, and from the succinctness of the articles. 


OUR BOOK SHELF 

The Amatcurk Photographic Huldc Booh. Being a cotti- 
plete Resunk of the most useful Dry and Wet Collodion 
Processes, especially for the use of Amateurs. By W. 
J. Stillman. (London : C. D. Smitli and Co.) 
Although we already possess numerous books of this 
class, the present little volume will doubtless meet with 
a welcome from amateur photographers, coming as it does 
from the pen of one well known to be a thoroughly prac¬ 
tical worker. The book is small (numbering only 92 pp.), 
but contains sufficient information for those who desire 
to master the dry and wet collodion processes. Indeed, 
more pretentious works on photography which have come 
under our notice contain a large amount of what we are 
inclined to regard as utterly supernuous matter, and it 
is, moreover, refreshing to open a “ (Juidc ” whiclr is not 
made a medium for some dealer’s price-catalogue. The 
present work consists of three chapters and six appen¬ 
dices. Tht first chapter treats of cameras, and describes 
the process of taking pictures by tlie dry-plate method ; 
some useful hints will be found in this chapter by outdoor 
photographers. The second chapter describes the ordinary 
wet collodion process—a process whicli ha‘s been so often 
described before, that Mr. Stillman has little to add by way 
of novelty; while the third chapter is devoted to positive 
I prints. In the appendices we have special remarks on 
baths and bath solutions, on cleaning plates, on deve¬ 
lopers, on dry processes, &c. On this last subject, by the 
way, we notice that the decimal point has been omitted from 
several of the numbers in the formula}, and although these 
are doubtless typographical errors, the figures as they 
stand will be apt to mislead beginners : “ Sulphuric acid 
1840,” for instance, would at first sight lead the uninitiated 
into the belief that an acid in bottle since this date was 
necessary for success in making pyroxyline, whereas the 
author only means an acid of sp. gr. 1*840. 

On consulting books on practical photography, any¬ 
one who pretends to any knowledge of chemical science 
cannot fail to be struck by the empiricism of the various 
formula proposed, and a feeling akin to regret is expe¬ 
rienced on reflecting that this fascinating and useful art 
has reached its present state of perfection by processes 
which have been essentially methods of trial and error. 
The large numbers of practitioners, both professional and 
amateur, now engaged with^ this subject ought surely to 
produce from their ranks investigators willing, as we 
know they are able, to take up the purely scientific aspect 
of the subject. The harvest reaped by such an inves' 
tigator would surely repay him, for we are of opinion that 
in the theory of the sensitive film lie hid some of the 
■ fundamental truths of molecular physics. R. M. 
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LETTERS TO THE EDITOR 

[T/ie Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of ano 7 iyjnons 
communications .] 

The Woolwich Aeronautical Experiment 

I HAVE read, not without some surprise, the accounts given 
by the daily papers, stating that the recent experiment at Wool¬ 
wich had been fruitless. The lessons of the experiment are 
numerous, although it would have been easy to predict all that 
happened; but the impressions relating to balloons and bal¬ 
looning are generally so vague and so incorrect, that I may be 
justified in trying to summarise the results which were obtained 
in connection with the siege of Paris, which might otherwise 
be lost altogether. 

As I stated in my article on the ‘‘Flying Man” (vol. x. 
p. 230), the principal object to be considered in the theory 
of aerial motion is the friction of the moving surface against 
the air; the friction increasing according to the square of 
the rate of motion the force necessary to move the body 
at a certain rate varies according to Consequently it is easy 
to impart a small motion to a balloon; but the difficulty very 
quickly becomes insuperable except with an almost inexhaustible 
source of power, sudi as a powerful steam-engine. Pland-power 
cannot be made of any avail; M, Dupuy de Lome’s experiments 
proved this definitively, and that question must be considered as 
settled in favour of steam-poioer. 

The problem now at issue is to ascertain whether it is possible 
to construct a safe fire-engine balloon, and to use it successfully 
for travelling to a distance. But I shall give some calculations 
on the recent experiments with hand power. 

If we suppose that the motion of the directing balloon is uni¬ 
form, the friction consumes all the force which is generated ; * 
consequently, if n == number of men pulling the fan, m = the 
real motive power generated by each man, k ~ a. coefficient 
which depends on the nature of the surface of the balloon, / = 
great axis of balloon, r = radius of equatorial section, v = rate 
of motion—I suppose that r was the same for Dupuy de Lome 
as for Bowdler, and that M. Dupuy de Lome’s great axis was 2r, 
his number of men twelve instead of two, and his rate of motion 
9 ft. per second—we shall try to find what ought to be the motion 
of Bowdler’s balloon. 

As according to the principles of mechanics 
it is easy to find 



under these circumstances. But m is not the same, as Dupuy de 
Lome’s men were pulling on a large screw acting without 
any transmission; Bowdler’s apparatus was a small screw 
3 ft. in diameter. I suppose Bowdler’s utilisation was only half 
of Dupuy de Lome’s j consequently the real equation is 

_ I_L_ 

V "■ ^6 x 4 ” ^^24 

not far from -J. The motion of Bowdler’s balloon could not be 
more than 3 ft. a second. 

It was impossible for Major Beaumont^ to see any difference 
with the motion of the air being at a distance from the earth. 
It could be ascertained with very great ^ difficulty even with an 
•aeronautical compass of the best description. 

But the fact of the balloon having been put into a state of 
rotation by the rudder is a demonstration of the fact of a dif¬ 
ferential motion having been obtained. It is the very pressure 
•resulting from the differential motion which is the only force 
that rotates the balloon in acting on the rudder. The rudder is 
.pushed as it is in the sea when the ship is acted on by sails or 
•steam, and in the air the action is very easy, as the balloon is 
■almost symmetrical around its vertical axis. 

It is true the governing power could be imparted very easily 
'by direct action on an excentric helix adjusted for the purpose, 
as has been suggested, but not tried, so far as my knowledge 
goes. I will say the same of the vertical motion, which is very 
important also for ballooning j but the theory being a little more 
•complex, I shall keep it in reserve for a future communication. 

The rotatory power is of importance in making observations 

* I speak only of the motion in still air. 


in the air, and it is praiseworthy in Major Beaumont and Mr. 
Bowdler to have directed their attention to that particular point. 

The abstract principles of aeronautics have been pretty well 
ascertained, but the practice is a very difficult thing, and can only 
be tested by a series of experiments. With such an experienced 
balloonist as Mr. Coxwell, and the resources of an enlightened 
Government like that of England, it seems likely that such experi¬ 
ments will be tried more easily than in France. Under the present 
circumstances, I think it is our duty to assist you so that you 
may derive benefit from the knowledge we bought so dearly 
amidst our great national calamities. 

W. DE FONVIELLE 


Fogs, Field-ice, and Icebergs in the Atlantic 

Three un-welcome phenomena have this year, in more than an 
ordinary degree, vexed the coasts of the United States and the 
navigation of the Atlantic ; I allude to fogs, field-ice, and ice¬ 
bergs- The first have so much interfered with the success of 
the Nantucket fishermen that but few mackerel have been 
caught by the seine, the schools cannot be followed, and the 
boats have frequently remained idle for days. No one who has 
not met with these fogs can form an idea of their density. With 
a bright sun shining over head, objects cannot be discerned at the 
distance of 100 ft. Collisions have been numerous in all the great 
Amei'ican ports and rivers. On one occasion hundreds of tons 
of cargo i-emained two days in New York before it could be 
transported across the Hudson to Jersey city, although the 
distance was frequently under a mile from wharf to wharf. 

■ At sea these fogs have extended almost without a break for 
1,600 miles, the wind being from east, through south, to west. 
When sounding the steam whistle I noticed, what has probably 
been noted before, that the denser the fog the greater were the 
reverberations, and that the echo was always heard to windward 
as plainly as if it were deflected from a cliff in that direction, I 
presume that this arose from the resistance the waves of sound 
encountered in travelling against the wind, none being heard to 
leeward. These fogs are attributed to the great difference which 
exists in spring and summer between the temperatures of the air 
and water. Having, however, often remarked that they come 
when these conditions are not found, I am induced to believe 
the cause must often be looked for in the atmosphere alone, by 
the mixture and condensation of the different strata of air there. 
At times these fogs are in streaks, and the alternations of heat 
and cold, as they sweep by, are very noticeable. Now, if the 
sole cause were due to a simple difference of temperature between 
the air and water, I cannot understand why this should be, unless 
the sea was composed of similar streaks of hot and cold water, 
which here is not the case. 

In the Atlantic, seamen were astonished to find that early in 
February field-ice and bergs had reached the parallel of Cape 
Race, and have since been seen as far south as 42*^ N. lat., 
drifting to the north-east in the heated waters of the Gulf 
Stream. Two steamers and an equal number of sailing vessels 
are known to have been seriously damaged by colliding with 
them ; and the wonder is that so few accidents have taken place 
when it is borne in mind that for hundreds of square miles the 
steam and sailing tracks between America and this country are 
dotted with them. A few of the bergs have been supposed to 
be three miles in length, and on two occasions steamers passed 
through or around ice-fields 100 miles in length. It is also 
alleged that another was stopped five hours by field-ice so far 
south as the forty-third parallel. 

There is a general belief that the vicinity of ice may be readily 
detected by the fall in the temperature of the water. Unless it 
be in very large masses, and the ship close to, this test is not of 
much value, owing to the natural law which causes a cold surface 
fluid to sink until equilibrium is restored. A better test is the 
cold, damp feeling of the air, but this is only noticeable when to 
leeward of the berg or field, and is practically of no value, as the 
wind passing over the sea-water at 28“ will cause a similar sen¬ 
sation. In some states of the atmosphere the clouds near the 
horizon assume a peculiar grey tint when the ice-field is of large 
dimensions. 

Unless the weather be very foggy, an iceberg is easily dis¬ 
tinguished on the darkest night at a consjdei^ble distance by the 
light reflected from it, and to this ca^e | attribute the gr^t 
immunity of ships from accidents. 

the Atlantic would cause an to the 

absence of this useful property, nh readies a lo w 

latitude it loses much of ihs beah%* j f&o brffiiaiit white and pris-* 
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matic colours wliicli it had in the north disappear, and the whole 
mass, except under peculiar circumstances, looks like a mountain 
of soda. At rare intervals, however, during a gorgeous sunset, 
the tinted clouds are reflected on its sides, and their various 
colours flash across like the shades of a rich shot silk, but in¬ 
finitely more beautiful, eliciting terms of admiration alike from 
the sentimental dandy or the rough emigi-ant. 

The cause of their early appearance so far south this spring is 
a mystery; many attribute it to a mild season. As I have 
before stated, I cannot concur in this opinion. No man can with 
certainty assert that in the Arctic regions a January temperature 
can cause the fracture of such masses from their original beds. 
Celtic^ July 28 Wm. W. Kiddle 

Science at Cambridge 

In an article on the Public Schools Commission published in 
Nature (vol. x. p. 219), the following passage occurs Now 
it is acknowledged on all hands that the teaching of a subject at 
school and its recognition at the universities are inseparably 
connected, and especially with regard to science. The Colleges 
say, We cannot give more scholarships, because a sufficient num¬ 
ber of men of good attainments do not present themselves ; and 
the Schools reply, We cannot spend our time on subjects for 
which there are so few rewards. Both profess willingness, but 
each calls on the other to take the initiative.” It is implied by 
tHs that the schools and universities each shelter themselves in 
their conservatism by throwing the blame on the other. With 
respect to the University of Cambridge, at least, I think this is 
unfair. King’s College offered scholarships (of 80/. a year for 
three years) for natural or physical science in the years 1872 and 
1873 5 on both occasions the examiners (who were in no way 
connected with the college) reported that no candidates of suffi¬ 
cient merit had presented themselves. At length, in the present 
year, they have awarded a scholarship in these subjects. 

Everyone who is conversant with Cambridge knows that the 
colleges are anxious to reward proficiency in science, and^ that 
the tendency is distinctly to award scholarships therein on easier 
terms than in other subjects, but that there is a dearth of candi¬ 
dates. Although the valuable science scholarships at Trinity 
have always been open to members of all colleges of either uni¬ 
versity, the number of those who have tried has always been very 
small, 

I maintain, then, that Cambridge has taken the initiative as 
far as it is desirable to do so. It would be a lamentable thing 
to award prizes too profusely, as we should thereby be stocking 
the University with an inferior staff of teachers, who would 
transmit their inferiority to the succeeding generation. 

George Darwin 

Trinity College, Cambridge, July 30 

Circulation of Apparatus and Scientific Works 

The letter of Mr. H. W. Lloyd Tanner (Nature, vol. x, 
p. 244) has opened up a subject of importance to all science 
teachers, and surely there are no insuperable difficulties in the 
way of the Kensington authorities sending out for loan, under 
proper conditions, apparatus and scientific works. Already there 
are loan collections of apparatus to he obtained from South Ken¬ 
sington by any recognised science class, but the cost of getting up 
and sending them out must be far greater than necessary. We 
were much amused last winter by receiving from the Department 
of Sdence and Art, as a loan, Jive huge boxes of elementary 
chemical apparatus. When these were opened we were quite 
disappointed, for only a few pieces proved useful in our class. 
We did not want a lot of big bell jars, glass retorts, Florence 
flasks, and bits of glass tubing stuck through wretched corks. 
Anyone can easily understand that it is simply waste of money 
to send to a science class apparatus on loan that the class already 
possesses. Why are not teachers allowed to choose the appa¬ 
ratus ? In furtherance of the object mentioned by Mr. Tanner, 
may I be allowed to offer the following suggestions :— 

1. That a collection of scientific apparatus and standard works 
for loan be made at Kensington. 

2. That science teachers desirous of using books and appa¬ 
ratus pay a‘subscription, say, of 10s, per annum. 

3. That lists of apparatus and hooks be published, and sold 
to subscribers at a reasonable figure. 

4. That books and apparatus (from list) be lent for a term to 
subscribers (subject, of course, to conditions of return in eood 
order). 


5. That the Department pay the carriage to and from Ken¬ 
sington. 

Perhaps other readers of Nature will kindly give farther 
suggestions. 

To such as myself, anything like the above would be a boon 
indeed. .Living in a small country town in which there is neither 
public reading-room nor library, and being daily engaged in 
teaching science, and, withal, intensely fond of the study of it, I 
am thrown almost entirely upon my own resources to provide 
scientific books and apparatus. Yet I am better off than num¬ 
bers of science teachers. The trustees of our schools have lately 
granted 5/. a year for scientific apparatus, and to this we get the 
Government grant of 50 per cent, added. Further, I can at any 
time borrow a good microscope, and have access to several pri¬ 
vate libraries belonging to gentlemen of scientific tastes. Still, 
frequently, the very information wanted is not to be obtained, 
and I for one should be glad to avail myself of any scheme like 
the one I have suggested. 

Dunstable A. P, W. 

Sounding Flames 

In the .summer of 1842 I attended the lectures of Dr. William 
Reid, brother of Dr. David Boswell Reid, the celebrated venti¬ 
lator of the House of Commons, in the great harn-like class¬ 
rooms of the latter chemist. In the practical class we produced 
sonorous flame vibrations in iron tubes three or four inches in 
diameter and about 2 ft. long, held over similar tubes covered 
with wire gauze. These instruments were the property of Dr. 
D, B. Reid, and produced a noise like the roar of a lion. 

Edinburgh, Aug. 7 T. Strethill Wright 


THE FRENCH ASSOCIATION FOR THE AD¬ 
VANCEMENT OF SCIENCE 

'T'HIS Association, as we have already intimated, meets 
at Lille on Aug. 20, and thus its meetings will be 
held contemporaneously with those of the British Asso¬ 
ciation ; this is perhaps to be regretted, as some of the 
members of the two Associations might wish to attend 
the meetings of both. The Lille session promises to be 
as brilliant as either of the two preceding ones. The 
proximity of Lille to Paris is very likely" to attract a 
greater number of members than was gathered at Bor¬ 
deaux or Lyons. A considerable number of foreigners 
have promised to assist” at this year’s meeting ; among 
whom we notice the names of Prof. Sylvester and Dr. 
Odling. 

The session will be opened at three o’clock on the after¬ 
noon of the 20th, by the inaugural address of M. Wurtz, 
the president for 1874, and also by an address by Lieut.- 
Col. Laussedat, Professor at the Conservatoire des Arts 
et Mdtiers, general secretary of the Association for 1874. 
There will, of course, be the usual sectional meetings, and 
several public lectures have been arranged for. Excur¬ 
sions always form an important part of the proceedings of 
the French Association, and three have been organised 
for this year ; the first excursion, on Aug. 23, will be to 
Boulogne ; the second on Aug. 25, to the coal-mines of the 

Compagnie d’Anzin; ” the third excursion commences 
on the 28th, after the conclusion of the meetings, and 
will probably be to Brussels and Anvers, lasting several 
days. 

To show the magnitude to which this Association has 
already attained, we may state that about 150 names are 
down as readers of papers in the various sections, several 
of whom are to read more than one paper. M. Cornu is 
to describe a new optic spherometer. Several papers are 
to be read by M. Marcel Deprez on improvements in 
electrical apparatus and on certain theoretical aspects of 
steam-engines. Prof. Giard, of Lille, is to make several 
communications in Zoology, and M. Hamy in Anthro¬ 
pology ; Prof, Houzeau, ot Rouen, is down for a paper 
on Concentrated Ozone; and M. Lallemand, of Poitiers, 
will describe his researches relative to the Diffusion of 
Light, M, G. Lemoine will read two papers, one on 
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researclies in Chemical Mechanics, and the other on 
Equilibrium in Gaseous Systems. Prof. Terquem, of 
Lille, will read various papers in Optics and Acoustics, 
and M. G. Tissandier will give a public lectui'e on Me¬ 
teorology and Balloons. 

On the whole, there will be a fair number of purely 
scientific papers, though there is an unusually large pro¬ 
portion in medical and industrial subjects. 


because the repulsive force, being a surface-action, is spent 
against that of the nucleus, and is arrested by this simple 
screen; it is quite the reverse of attraction, which acts 
effectually through all matter as if that matter did not exist. 
This cannot have been the shadow thrown by the nucleus, 
for two reasons, of which it is enough to mention the 
first ; the black streak, besides being much too long, is 
not in the exact direction of the luminous ray ; it is in¬ 
clined to the radius vector at an angle of several degrees, 
for which the theory accounts. In short, it widens con¬ 
siderably when tails almost straight, composed of the 
rarest materials, are about to disappear, and we can often 
follow its trace to the extremity of the tail. 

But I must dwell, in conclusion, upon the curious phe¬ 
nomena of the head and upon the luminous sectors wlaich 
usually appear in the direction of the sun. We find here 
a new confirmation' of the play of the repulsive force. 
Fig. 15 is a drawing on a large scale of the head of the 
comet of 1861, made at Rome by Father Secchi. 

Let us not forget, in what follow^s, that one of the 
characteristic features of the nebulous layers which sur¬ 
round the nucleus, and of which it is perhaps entirely 
composed, is the transparency which permits us to see 
small stars through depths much greater than that of our 
atmosphere. There is reason, then, for believing that the 
solar rays penetrate across these layers to the central 
nucleus and heat it, all the more since these same layers 
are probably not so permeable to dark heat as they 
are to luminous heat. In the space of three weeks the 
central heat may thus be raised from the degree of heat 
of distant space to a temperature sufficiently elevated to 
volatilise a pmrt of the matter of the nucleus, and perhaps 
promote chemical reactions arrested till then by the 
original cold*"^ Under this increasii^ influence the 
matter is dilated and rapidly separates from the nucleus 
(19 metres per second for Donati’s cometj; but soon this 
matter, still too dense to be sensibly repelled, reaches the 
surface limit beyond which it ceases to belong to the 
comet. This surface limit presents, as we have seen, two 
opposite conical points by which the emission takes place. 
At a later period this matter getting further and further 
away, and becoming more and more rarefied, falls under 
the action of this repulsive force, which then makes it 
turn tail and fly to the rear. This species of conical 
envelope, turned towards the sun, assumes the appearance 
of a calyx with inverted edges, while the opposite envelope 
with obscure interior contracts under the influence of the 
same action, but without changing its curvature. There 
will be noticed, in front of this species of calyx, exterior 
strata nearer to the sun, to which they present their con¬ 
vexity instead of being opened out conformably to the 
theory which M. Roche had hitherto based solely upon 
attraction. I asked M. Roche to introduce the new force 
into his investigation of the surfaces assumed by a fluid 
mass submitted to the double atti'action of its own mass 
and of that of the sun, and we have had the satisfaction 
of seeing one of the two singular points of the surface 
limit disappear. The surfaces are completely enclosed 
and become curved towards the sun ; there is no room 
on this side for any loss of matter. But this is to be ex¬ 
pected in the exterior layers, which have too little density 
to obey repulsion; while in the interior of the head, 
very near the nucleus, attraction still rules exclusively on 
account of a density still very great. 

In order to render these somewhat complicated de 
tails of the theory intelligible, we have only to turn 
round on its axis Fig. 16; it will generate a surface of 
revolution composed of an exterior envelope having a 
roughly parabolic, and of two envelopes attached td/thq 

^ * Spectram analysis seems £0 prove that this heat inay of 

giving to the nucleus a light of its own, preseii'tm;^ 

isdes of a light emitted by a gaseous substance. But ■the pre^t tune 
(1870), indications of this kind arc too vagu!e;,and too/dcwhtfttl to enaWe 'US to 
derive much help from. them. , 


r/ffi COMETS 

T he following communication appears in the Times 
from Mr. J. R. Hind, F.R.S., dated Mr. Bishop’s 
Observatory, Twickenham, August 10 

I send you positions of the last new comet (Borrelly) 
for the ensuing ten days ; warning the amateur, however, 
that he must not expect to see it well without a very good 
telescope. They are deduced from the following orbit, 
which I have calculated from the first accurate observa¬ 
tion at Marseilles on July 26, one at Strasburg on Aug, i, 
received from Prof. Winnecke, and a third taken at Mr, 
Bishop’s Observatory on the 4th :— 

Perihelion passage, August, 27'0861 Greenwich time; 
longitude of perihelion, 344° 24' C' \ ascending node, 250° 
59'50''; inclination to ecliptic, 41"^ 39'52'"'; distance in 
perihelion, 0*98090 ; heliocentric motion, direct. 

The subjoined places are for midnight:— 

Right Polar Distance 

Ascension. Distance. from. Earth, 
h. m. s. 0 y 
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“ The distances arc expressed, as usual, in parts of the 
earth’s mean distance from the sun. 

‘Mt appears that eflorts in various observatories to 
obtain a daylight view of the late bright comet have been 
fruitless. I had been most hopeful of it being thus seen 
with the powerful telescopes and in the favourable climate 
of Marseilles; but I learn from M. Coggia that a close 
search for the comet in fine skies on July 22, and from 
morning to evening on the 26th, failed to afford a glimpse 
of it. At Twickenham, under very advantageous circum¬ 
stances, about noon on July 23, we could not detect it, 
when Procyon, the principal star in Canis Minor, at 
nearly the same angular distance from the sun, was 
shining brightly in the telescope. It affords additional 
evidence that proximity to the earth is not so important 
a condition for visibility of a comet in the daytime as 
close approach to the sun; but it was very desirable to 
have the appearance of Coggia’s comet upon record.” 


THE FORM OF COMETS^ 

IV. 

"\^E have seen then that the phenomena of the tails of 
^ ^ comets can be explained even including their most 
complicated appearances. I now proceed to deal with 
other phenomena, for the best proof of the truth of a theory 
is its capacity to explain a multitude of details which were 
not at first considered. Examine in the figure (Fig. 8) which 
I recently showed you of Donati’s comet, that singular 
dark portion which is seen in the axis of the tail to a very 
considerable distance from the nucleus, and say if that 
cylindrical space, void of matter, is not the effect of the 
interposition of a screen—the nucleus, which intercepts 
the repulsive force, and suppresses in this region all the 
molecules driven from the head of the comet. This is 

* Contiaued from p. 270, 
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nucleus, one of which^ is, to use a botanical term, of a 
cyatbiform aspect, while the other is almost conical. 

If we compare this theoretical figure with that of the 
head of the comet of 1861 (Fig. 15) and of other comets, 
it will account for the transparency of these surfaces and 
for the effects of perspective. The latter are continually 
changing, for comets are presented to us in all imaginable 
positions * The conical anterior envelope is often de¬ 
scribed by observers under the name of a luminous sector, 
a term which gives a false idea of its real form. In the 
head of Donates comet, the luminous sector appears to 
have had an amplitude very much greater than that of 
the comet of 1861, 

You see that all the most constant, the best investigated, 
the most characteristic details of the figure of comets 
agree in disclosing the action of a repulsive force which is 
exerted by the sun not in virtue of his mass, but in virtue 
of his superficial incandescence. Extinguish the photo¬ 
sphere of the sun, reduce it in thought to the state of 
crust to which cold has long ago brought the eai'th, so as 
to leave nothing more than the solar attraction inherent 
in its mass, indestructible as the mass itself, and you will 
suppress at the same time the gigantic tails of comets 
and the cup-shaped emissions of their heads. They 
will no doubt still lose some part of their materials 
in approaching the sun, but these materials will be dis- 



Fig is. 


seminated along the orbit of the comet instead of flying 
away from the sun into space with an incredible swiftness! 
In a word, comets would lose the forms represented in 
Fig. 7, and would assume those of Fig. 6. 

It may perhaps appear to you singular that we must 
go to celestial phenomena for evidence of the existence of 
a force so widespread as repulsion due to heat when it 
acts at a sensible distance, and not from molecule to 
molecule. In reality there is nothing astonishing in this • 
it was the same with attraction. ' 

Each of you is firmly convinced of the existence of this 
force; you know that two spherical bodies attract each 
other in proportion to their mass, and in inverse pro¬ 
portion to the square of their mutual distance, and that 
notwithstanding that you have not had ocular demon¬ 
stration, that you have not tested it by experiment' 
iiround us, within us, nothing announces to us that bodies 
attract each other. No direct experiment has ever been 
made on the point in France, and if any physicist set 
himself to it, he would require six months at least to 
prepare for what is known in England as the ‘‘ Cavendish 
Experiment.’^ 

But if attraction produces around us effects so feeble 
that no mechanician orphysicist ever thinks of taking them 


* Moreover, the least want of homogeneity in the nucleus and a rotatoi 
movement may considerably modify the phenomena and leave only tl 
narrow part of the anterior calyx. But these anomalies do not take aw' 
^m the phenomenon its characteristic physiognomy, even when they giv 
or example, to the anterior calyx, a most curious radiated aspect. ^ * 


into account in his experiments and calculations, on the 
other hand it acts on a grand scale in celestial space on 
account of the greatness of the masses. Well, it is the 
same with the force of repulsion ; on account of the incan¬ 
descence of the surface of the sun, of the enormous 
extent of that surface, and of the small density which 
matters may acquire, where they have infinite space 
in which to expand. Although this repulsive force is 
acting all round us, just like attraction, it is quite as diffi¬ 
cult to prove it, because we cannot attain by means of 
our furnaces the degree of incandescence of the sun, and 
above all because we operate only upon insignificant 
surfaces, and because we work in an atmosphere of an 
enormous density as compared with cometary materials. 
It is easy to see, then, that to obtain evidence it would be 
necessary to resort to combinations as delicate as those 
of the Cavendish Experiment. 

We may, however, do this : the repulsive force, widi all 
the characteristics which we have discovered in it, is yet 
only a hypothesis which accounts at once for the figure 
of comets and for the acceleration of their motion. We 
have connected it, it is true, by the incaiidcscence of the 



Fig. 16. 


sun, with the familiar phenomena of the repulsion deter¬ 
mined by heat between the molecules of bodies ; but it 
remains to show, by a direct experiment, the difficulties of 
which we have seen, that this repulsion exists beyond the 
infinitely small distance which separates these molecules. 
This experimental verification of every hypothesis is an 
essential thing in astronomy; by this alone can our minds 
be fully convinced. The physicist, on the contrary, can 
use more largely the convenient artifice of hypotheses, 
since he holds in his hand, so to speak, the phenomena 
which he studies, may reproduce them, call them forth at 
ms pleasure, and regard his subjects in all their aspects. 
Should an hypothesis be found to contradict certain-facts, 
the physicist imagines for them another more comprehen¬ 
sive which he will subject to the same process. It is not 
so with astronomy. That which has long been wanting 
to the theory of attraction in the case of many minds 
strongly prejudiced, moreover, in favour of another doc¬ 
trine, IS precisely this direct and experimental verification 
the necessity for which I have pointed out. Everybody 
dia not feelj on the appearance of the Principia, that it 
was implicitly contained in the famous calculus which 
enabled Newton to see that the force which holds the 
moon m its orbit is identical with that which every-^ 
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where causes bodies to fall to the ground. The learned 
opponents of the doctrine on the Continent would, with¬ 
out doubt, have been favourably disposed to it before the 
experiment of Cavendish or that of Maskelyne,if Newton 
had been able to realise to them so as to show to all eyes 
that bodies of suitable form and of any nature whatever 
attract each other in proportion to their mass and in the 
inverse ratio of the square of their distance. 

But how are we to apply the Cavendish balance to the 
measurement of the repulsive force of an incandescent 
surface ? First of all, the materials of our apparatus are 
of a density enormously superior to that of comets ; then 
it is necessary to operate in a perfect vacuum, for the least 
trace of air which remains in the apparatus will give rise 
to currents under the influence of a surface strongly 
heated, and will thus obscure the effect which we endea¬ 
vour to establish. In trying to surmount this difficulty,* 
I have been led to think that if I could make an incan¬ 
descent surface act upon the small mass of air itself 
which acts as an obstacle to us in the vacuum of our best 
pneumatic machines, I should obtain a very appreciable 
repulsion; only we must find some means of rendering 


this air visible. The artifice to which I am about to have 
recourse before you consists in illuminating, this rarefied 
air by means of the spark of Ruhmkorff^s induction appa¬ 
ratus. (See Fig. 17.) This glass bell-jar, in which a 
vacuum has been made, is traversed by the two conductors 
of the apparatus, the one vertical and the other horizontal. 
You see the spark spring out under the form of feebly 
luminous stratifications of a peculiar rose colour; at the 
same time the horizontal conductor is covered with a 
luminous sheath of a well-marked blue colour. It is the 
air which is thus illuminated by the passage of the cur¬ 
rent. Remark, however, the particular form of the hori¬ 
zontal wire ; it is formed partly of a thin blade of platinum 
surrounded by a blue aureole. I shall redden this plate 
by means of an ordinary current, composed of several 
Bunsen couples. I cause this current to pass through the 
horizontal conductor, not disturbing in the least the first 
induction current. The platinum plate becomes incan¬ 
descent, and you soon see the blue-coloured sheath sepa¬ 
rate from the platinum plate like two lips which are 
parted. 

I have varied this experiment to obviate the objections 



Fig. 17- 


to which the increase of the condilctibility of the air 
might give rise; but it has always succeeded. Thus have I 
obtained an analogous repulsion by acting transversely 
upon, the rose-coloured stratifications ; the case was abso¬ 
lutely the same as if a perfect vacuum existed around the 
plate, a vacuum of definite limits beyond which the elec¬ 
tricity would not pass, while an increase of conductivity 
would simply cause the induction-spark to incline towards 
the favourable region and so to modify its usual configura¬ 
tion. 

Thus have we been led to conclude with perfect cer¬ 
tainty (i) that cometary phenomena reveal to us in the 
universe the existence of a second force totally different 
from attraction, capable of playing an important part and 
producing before our eyes gigantic phenomena ; (3) with 
great probability, that this force is nothing else than the 
repulsion due to heat. 

Perhaps we may come upon this force when we investi¬ 
gate more closely the strange phenomena of the solar 
protuberances which the brilliant discovery of Janssen 
and Lockyer permits us henceforth constantly to follow, 

* We could assuredly manage it, but it would be necessary to baye at 
our disposal means of execution superior to the resources of a private indi¬ 
vidual. 


or when science will he in a condition to approach the 
investigation of those mysterious star clusters which 
attraction has not been able to unite into a single sun, and 
which appear to us under forms so strange and withal so 
geometric. 

Whatever may be the value of these experiments, it 
is of importance, I believe, to science, not to leave this 
beautiful question of the figure of comets without any 
other answer than the je 7 ie sais of Arago, and it is of not 
less importance to natural philosophy to prove that the 
forces which rule the stars are none other than those 
which act around us at the surface of the earth. If it 
should displease any sage metaphysician that I have tried 
to establish a duality of forces in a region whei'e he vainly 
flattered himself that unity reigned, I pray him to con¬ 
sider that, if it is possible to transform, so to speak, 
certain forces into each other, to produce, for example, 
heat by means of the concussion of a. body acted bn tjr 
terrestrial attraction, then electricity by meahs^ of 
heat, magnetism by means of this electricity, and finally 
to attract a very peculiar sort of matter ^ apeans of 
magnetism, we have not succeeded ip the in 

transforming the attractive force of the molecule# 
since its weight remains invariable ^ modi-; 





ago 


NATURE 


[Ati£. 13, 1874 


fications of the forces which act upon it. The desired 
unity, then, was far from being realised before the appear¬ 
ance of that repulsive force acting at a- distance which 
the cometary phenomena definitely inscribe in the me¬ 
chanism of the heavens by the side of attraction, and 
which I find around us in the phenomena of heat. 

At all events, we have got a great way from that judicial 
astrology which I felt bound to remind you of at the out¬ 
set, in order to show to you the condition in which we 
found that branch of celestial science. While, in planetary 
astronomy, scarcely anything has been done for two 
hundred years but to develop indefinitely the mathe¬ 
matical formulse of a force established and defined, we 
have tried here to put ourselves on the track of a force 
which rules more especially the cometary world, and have 
endeavoured to give it a name. 


THE AMERICAN OYSTERHRADE 
OME notion of the extent of the trade in oysters at 
Baltimore may be gathered from a rccent report of 
the British Consul. Baltimore, it is said, is recognised 
all the world over as the great centre for raw oysters— 
New York as well as the Southern and Western States 
depending on it for their supplies. The packing-houses 
in Baltimore have agencies in all the large cities and 
towns, and these agencies have sub-agencies covering the 
country districts. About twenty firms are engaged in the 
packing and distribution throughout the States of raw 
oysters, 5,000,000 bushels of which are annually con¬ 
sumed to meet the demands of the trade, which is bne 
not ©nly incurring great risks, but also requiring some 
tact for its successful management. Such is the perish¬ 
able nature of the oyster that the risk in handling them 
has much to do in determining their price. Delays in the 
arrival of a vessel will often cause a whole cargo to 
become putrid, so that it has at once to be thrown over¬ 
board. To cover these risks the margin of profit is 
necessarily large. Large numbers of men, women, and 
children are employed in opening the oysters and remov¬ 
ing them from their shells: for this work they receive 
20 cents per gallon, and the average earnings of each 
person are about two dollars per day of ten hours. 

In packing the raw oysters they are, after being opened, 
washed carefully, then placed in flat cans with a little 
fresh water, as the liquor or natural juice of the oyster 
decomposes in twenty-four hours after exposure. These 
cans are then packed in rows with cakes of ice between 
them, and shipped by express to their destination. At 
certain points it is arranged that these cases destined for 
the far west shall be opened, fresh ice placed between the 
cans, and then re-shipped to their ultimate destination. 
Oysters packed in this way and re-iced at certain places 
on the route can be sent from Baltimore to San Francisco 
in good condition. Besides this trade in raw oysters as 
many as 3,000,000 bushels are annually steamed and her¬ 
metically sealed in tins for shipment to all parts of North 
America and to Europe. The season lasts from Oct. i 
to April I. By the steaming process the oysters are so 
preserved that after being sealed down they will keep 
good for an indefinite period of time. 


RUDE STONE MONUMENTS OR 
CHAMBERED BARROWS 
I* 

^HE object of the present and succeeding articles is 
^ to discuss some of the opinions which are held 
by some of the leading antiquaries of the present day 
with respect to the construction, destination, and also 
antiquity of these monuments, and to show that, notwith¬ 
standing all the advantages presented by the establish¬ 
ment everywhere of Archaeological Societies, the publica¬ 


tion of their journals, and the increased ^ facilities for 
travelling, many professed students of this branch of 
science are still found to be blindly adhering to the views 
of antiquaries of the past century. There is a very re¬ 
markable contrast between the progress made in the 
study of unchambered, and in that of chambered, barrows. 
We have now a much sounder knowledge of the former 
than of the latter, not simply because the latter arc more 
difflcultto understand, but because their study requires 
qualifications not possessed by every investigator. He 
must have long acquaintance with the monuments, suffi¬ 
cient dexterity in drawing and surveying to make accurate 
plans, sections, and elevations, be a close and unbiassed 
observer, and then have leisure to^ devote his intelligence 
to the sci'utiny. Cursory examination will be always fatal 
to the acquisition of sound knowledge, and serve to mis¬ 
lead others; and it is greatly to be feared that this has 
been too common a habit and result. 

The first erroneous opinion to which attention is now 
directed is that very many of the cromlechs or dolmens 
(to employ terms which are in general use), '/.a. rude stone 
structures which in the British Islands and 011 the Con¬ 
tinent are partially or wholly exposed to view, were never 
in any other condition ; that is to say, that although they 
may be in some measure dilapidated now, yet that they 
were originally intended to be exposed huilclings. They 
are aware that many other structux'es of analogous forms 
are imbedded or enveloped in mounds so as to be invisible 
externally, but they will not allow that the exposed ones 
ever were so. As long as these authors confine them¬ 
selves to the bare declaration of their belief their position 
is not so assailable; but when they point to the monu¬ 
ments which they say illustrate their arguments the case 
is altered. The examples arc open to the inspection and 
consideration of everybody, and the accuracy of their 
descriptions can be tested. This has been done, and the 
result has been that numberless inaccuracies have been 
detected in the published accounts and in the plans ; and 
the conclusions which have been deduced from them are 
consequently pronounced to be erroneous. 

It will be sufficient to point out this in a few of the 
well-known monuments to wliich they have directed our 
attention ; and as no author has treated the subject so 
comprehensively as Mr. Fergusson, or been so methodical 
in the arrangement and classification of the monuments, 
his recent work* will be particularly referred to in the 
following pages. He has admitted that he is indebted 
for much of his information to the published accounts of 
others. ^ It must be premised that we do not assert there 
is positive of the former existence of the mounds, 
nor do we say that there is any tradition of them, but we 
say that when the exposed monuments are compared 
with those which are wholly enveloped, and with those 
numberless instances in which the traces, in many ex¬ 
amples very extensive traces, of the mounds still exist, 
the fair and legitimate inference is that these so-called 
“ free-standing ” structures t were once monuments of the 
same class as the others, and that they are only in a more 
advanced stage of decay at the present time. 

We go a step further, and say that there are so 
very few instances in which no trace whatever of a 
mound remains that the argument from inference is 
greatly strengthened. Have the advocates of the theory 
ever attempted to sum up carefully all the examples of 
total denudation ? It has been remarked by the author 
of Rude Stone Monuments in all Countries,’’ p. 44, that 
“ probably at least one hundred dolmens in these islands 
could be enumerated which have not now a trace of any 
such envelope.” There is a confidence in this statement 
which invites scrutiny, and we venture to say at the out¬ 
set that it is far from being accurate, for we know that 

* Stone Moauraents in all Countries, their Ages and XJses.”^ 

^ t These are defined to be dolmens 'which 'were never intended to be hiddo* 
m any eaxthen covering, and about which no trace of a mound exists. 
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traces of mounds which in some instances no longer 
exist are upon record, and there is no reason for doubting 
the record. Immediately following the above statement, 
a well-known monument is brought forward as one of the 
unmistakeable hundred examples, and the remark is 
made that Kits Cotty House, near Aylesford, in Kent, 

is exactly now where it was when Stukeley drew it in 
1815, and there was no tradition then of any mound 
ever having covered it,^’ and “ we cannot now find a trace 
of it/'^ But if we pass on to p. 116, where the monu¬ 
ment is again mentioned, we find it said, “ If we can 
trust Stukeley's drawing, it was an external dolmen stand¬ 
ing on the end of a low long barrow,” the mound has 
since been levelled by the plough,” and “ I am inclined 
to place faith in the drawing.” There is no tradition, it 
is^ true, of any mound having covered it, but how any 
faith can be put in the drawing, and yet it can be said 
that the mound has been levelled, which, it is implied 
at p. 44, never existed, is beyond comprehension. 
According to Stukeley, therefore, there was not only a 
trace of the mound, but its form was in his time determin¬ 
able, and the stone chamber was situated near one of its 
extremities. This agrees admirably with the construction 
of many other chambered long barrows where we see the 
chamber either wholly or in great part enveloped. This 
monument, therefore, should not be included among the 
obvious hundred examples. 

Pentre Ifan, in Pembrokeshire, is also brought forward 
by the same author as another remarkable example in 
support cf the‘^free-standing” theory. He describes it 
very briefly and inadequately in pp. 168, 169, and com¬ 
pares it with those which “ were, or w^ere intended to be, 
covered with mounds.” There is, he thinks, a very wide 
difiference between it and them, for the latter, he admits, 
are enclosed sepulchral chambers, whereas as regards 
the former it never could have been erected to be hid, and 
“ besides that, the supports do not and could not form a 
chamber. The earth would have fallen in on all sides,” 
&c. Unquestionably there would be much to favour the 
theory, if it could be granted that the monument is in the 
same condition now as it always was ; but it is known for 
certain that this is not so. There is, fortunately, a de¬ 
scription of it written by Owen more than 200 years ago, 
and there is also another account by Fenton as it ap¬ 
peared in his day, about seventy or eighty years since, and 
from these we learn that the aspect of the monument was 
totally unlike what it is now. There were then eight or 
nine upright stones under the great roofing stone, now 
there are only three ,• then there were the remains round 
about it of a stone circle 50 ft. in diameter, not now’- exist¬ 
ing ; and according to the late Rev. H. Bonneville Jones, 
there were traces, when he saw it, of the original mound. 
Of the eight or nine upright stones, two, or at most three, 
supported the capstone, which will easily account for the 
removal of those which gave it no support. So that in 
this instance, also, here is a monument which should be 
excluded from the hundred examples. 

On a careful inspection of Plas Newydd, another of the 
hundred, it will be found that there is evidence both of 
th» encircling ring of stones and of a mound. 

it would not be necessary to enter into these particulars 
but for the oft-repeated assertion of Mr. Fergusson, “no 
trace of the mound can now be found either around the 
stones or in the neighbourhood,” which is expressed in 
various ways, and by which he conveys the impression 
that no mound ever existed ; and for the argument which 
this belief is made to sustain, an argument which we 
think strongly militates against the idea that all these 
monuments were destined for sepulchral purposes. 

Before passing on to monuments of other lands it will 
be well to point out the error of one who, with every 
desire to advance archaeological science, has been misled 
by the classification adopted by Mr. Fergusson. It will 
not be out of place to do so here, because the views of the 


writer of the present article have been assailed ^ by this 
young Cornish antiquary, who has been carried away by 
his zeal. In order to give support to the “ free-standing ” 
theory he entei's into a description of Lanyon Quoit, a 
dolmen standing in the parish of Madron, Cornwall, which 
he thinks fully establishes it, an opinion shared by Mr. 
Fergusson (p. 163). But Capt. Oliver, R.A.,i‘ has con¬ 
vincingly shown that the monument is not now in the 
condition in which it used to be ; that it has been rebuilt 
and the position of its supporters have been altered ; that 
these original supporters were stout stone slabs (4 ft. wide 
by I ft. 6 in. thick), and not slim pillars ; that whereas 
there are now three, there were four upright slabs in old 
Mr. Boiiase’s time; that two more slabs are lying pi'os- 
trate close to the others, which it is fair to presume were 
once upright walling stones of the chamber; and that 
the monument stands as much m as 07 i a long mound, 
which bears every appearance, he adds, of having been 
a long barrow. It ought therefore to be struck off the 
list also. 

Arthur’s Quoit, in Gower, according to Mr. Fergusson, 
was probably always “free-standing;” but both Sir 
Gardner Wilkinson (“ Archeeologia Cambrensis,” 1870) 
and the Rev. E. L. Barnwell have expressed the contrary 
opinion. The former believes it to have been covered 
with a tumulus, and the latter writes, “ there are cart¬ 
loads of stones still remaining, and so little disturbed in 
position that their outline gives that of the ])ase of the 
once existing mound.” This monument therefore may 
rightly be excluded from the list. 

The elder Borlase describes very accurately all the 
most remarkable exposed monuments existin:, in Corn¬ 
wall in his day, and speaks of the traces of their mounds 
in every case, e.g. Mulfra Quoit, in the remains of a stone 
barrow ; Bosporthenis Cromlech, once in a mound of 
stones and earth; and Zennor Cromlech, once in a stone 
barrow. 

According to Norden, who described Trevethy Crom¬ 
lech in 1610, it was “standing on a little hill within a 
feilde.”$ Lower Lanyon chamber was discovered in 
1790 in a bank of earth and stones; and only one upright 
stone and the fallen capstone now remain, Pawton 
Cromlech is still partly “ buried in the tumulus which no 
doubt formerly covered the whole” (“ Naenia Cornubia,” 
p. 33). Chywoone or Chun. Cromlech was in a ban'ow 
or cairn, 32 ft. in diameter (ibid., pp. 56, 58), and the 
author of this book says that it so closely resembles a 
dolmen at Moytura, Ireland, and another at Halskbv, in 
Scandinavia, that the drawings of one might pass for those 
of the other two. This is a repetition of Mr. Fergusson^s 
remark §—the monument “at Halskov is so like the dolg 
men and circle represented in woodcut 61 that the one 
might almost pass for the other.” 

The “ free-standing ” theory receives no support what¬ 
ever from the monuments of the Channel and Scilly 
Islands, nor yet from those of the Isle of Man, so that the 
area of the British Isles is circumscribed within which the 
more than hundred examples are to be found, England, 
Wales, Scotland,^ and Ireland contain a large number of 
rude stone monuments, and the area is sufficiently wide 
to produce as many as Mr. Fergusson supposes. But it 
would be a most difficult—we should say a hopeless— 
task for anyone to attempt to enumerate them and to hand' 
in the required tale. 

The writer of the present article has examined the 
group of monuments known as those of Beni-Messous, or 
El-KaJaa, in Algeria, and planned several of them. They 
are all of similar construction, and are simple cists, 
averaging about 7 ft. by 2 ft. 6 in. (internal dimehsidfis) 

* Katuke, voI. vili. p. 202. + Ibid, p* 

X For account and drawings see “ Naank Cornubia,” pp. 

§ Op. dt, pp'* 304, 305. ^ r a 

’ V At p. 240, Mr. Fergusson says—“The few 

and far between, some half-dozen for the whole whinh again di¬ 

minishes the area. 
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without galleries. These cists point east and west, with 
slight variations, and are built with unhewn stones of the 
locality—tufa and pudding-stone. The mounds, which 
in a few instances remain intact, arc small and of stone, 
and the chambers which are visible are in various stages 
of dilapidation and exposure, traces of the mounds being 
clearly indicated by the quantity of loose stones which 
are round about them. The place has served for .many 
years as a convenient quarry for the Trappist monks of 
Staouli, and for the French colonists who have located 
themselves at Guyotville and Cheragas. If it had not 
been for a Government order the whole of these monu¬ 
ments would have been carted away for the sake of their 
building materials. When first discovered they are said 
to have numbered about 100; about 30 are now left. 
They are scattered over an area of a few acres, and are 
arranged without any regularity ; and at the period of 
their completion must have presented a remarkable col¬ 
location of stone heaps. The late M. Berbrugger, who 
was Inspector-General of Historical Monuments in 
Algeria, was the first to make their existence known, 
about thirty-seven years ago. Dr. E. Bertherand, the 
present secretary of the Algerian Acclimatisation Society, 
has described them in a pamphlet printed by that Society. 
In 1859 Mr. A. H. Rhind communicated an article upon 
them to the Society of Antiquaries, London, which is 
printed in “ Archmologia,” vol. xxxviii. M. Rdne Galles, 
the well-known explorer of Brittany dolmens, has also 
written about them ; and the late Mr. J. W. Flower, who 
visited the spot in 1S6S, has compiled an article from the 
foregoing pamphlets, which he read at the International 
Congress of Prehistoric Archaeology held at Norwich in 
the same year. All these writers have classified them as 
covered and uncovered tombs, implying, if not asserting 
in so many words, that the latter had never been covered ; 
i.e, “free-standing.^^ Mr. Fergusson has followed their 
lead, and adopted their classification ; but a careful in¬ 
spection of each exposed monument will convincingly 
prove that the stone heaps which surround them strongly 
testify against the theory. 

When, however, our attention is directed by Mr. Fer¬ 
gusson to continental examples our astonishment at the 
glaring inaccuracies and contradictory statements is in¬ 
creased, and we wonder that several well-known monu¬ 
ments should have been brought forward to support a 
theory which their prominent features most clearly refute. 
There are two in the south of Brittany which have been 
described by him as belonging to the uncovered class, 
viz. Dol-ar-Marchand at Locmariaker, and Courconno, in 
the parish of Plouharhel. Of the latter, he says, “ it cer¬ 
tainly never was covered up (p. 343), This is a plain 
and positive assertion j yet a few pages further on (p. 363) 
he writes doubtfully, if not contradictingly, on this point: 
it is “ a magnificent cist, walled with rude stone, and such 
as would form a chamber in a tumulus if buried in one, 
though whether this particular example was ever intended 
to be so treated or not is by no means clear.” Of the 
former he writes, it is “ the most interesting, if not the 
finest, free-standing dolmen in France,” and “the great 
stone, like that of most free-standing dolmens, rests on 
three points, their architects having early learned how 
difficult it was to make sure of their resting on more. So 
that, unless they wanted a wall to keep out the stuff of 
which the tumulus was to be composed, they generally 
poised them on three points, like that at Castle Wellan.” 

The question bears quite another aspect, however, when 
these monuments are carefully inspected, and the treat¬ 
ment they have received at the hands of the inhabitants 
of late years is inquired into. We thus ascertain that the 
great dolmen of Courconno is in a very different state 
now from what it was in 1847, when drawn and described 
by Cayot-Delandre, the historian of the Morbihan, and 
that it has been further curtailed of its proportions since 
1854. It was then not a mere cist of gigantic size but a huge 


chamber to which a long covered way or passage was 
attached, the dimensions of which are given ; and there 
were also traces of the enveloping mound, some of 
which still exist. 

So, too, with regard to the great dolmen of Dol-ar- 
Marchand, it is not at all as described by Mr. Fergusson. 
Its chamber has also a long covered way attached to it, 
which fact he does not mention ; both the chambers and 
the covered way are buried to a depth of several feet in 
the remains of a circular mound which can be measured ; 
and regular walls line the chamber and the covered way 
for the express purpose of keeping out the earth compos¬ 
ing the tumulus. All these features are incontestably 
visible. These monuments, therefore, do not sustain the 
theory. 

There are other well-known examples of exposed monu¬ 
ments in France, respecting which a great deal might be 
written to invalidate the “free-standing” theory. The 
above will be sufficient to show upon what a weak and 
indefensible basis it rests. 

The theory is supposed, however, to receive the 
strongest support from a singular monument near Con- 
folens, near St, Germain-sur-Vienne, which is also thought 
to have been erected as late as the tenth or eleventh 
century of the Christian era. It is considered of such 
great importance that it has been engraved and stamped 
in gold upon the cover of the book which has been so 
often referred to. It will not be riglit, therefore, to pass 
it by. The monument is really a remarkable one, and 
merits a most careful study on the spot. Owing to its 
situation in a most out-of-the-way part of France, which 
entails a very fatiguing journey to reach, few arclueo- 
logists have had the temerity to undertake the journey, 
and very few Englishmen have seen it. At a first view it 
is a very staggering example, but on investigation its 
simple history unfolds itself in a convincing manner, and 
quite upsets Mr. Fcrgussoids conclusions. In brief, it is 
an ancient sepulchre which has l)ecn altered and con¬ 
verted to another use many centuries later. 'I'lie covering 
stone is the only remaining relic of the primitive building, 
and there are incised designs upon its under surface, 
which point to its early age and use. 'J'hcse designs have 
only been recently noticed, and the talc they disclose is 
unmistakeable. This monument was most certainly not 
a “free-standing” one in the sense implied by Mr. Fer¬ 
gusson, nor was it originally erected at the period he 
supposes. 

The “free-standing” theory, having been adopted, 
required further confirmation than the external appear¬ 
ance of the monuments was supposed to give it, and its 
advocates have considered that it is strengthened by the 
“ impossibility of accounting for the disappearance of the 
mounds,” and Mr. Fergusson has followed in the wake of 
Baron Bonstetten,^ whose accuracy of observation does 
not seem to have been of a high order, and has adopted 
his language. The Baron says that both Brittany and 
the Department of the Lot are “ pays h dolmens appa- 
rents par excellence,” by which he means, as he after¬ 
wards shows, dolmens which arc now as they have always 
been. This observation proves that he must have given 
them a very cursory examination. His objection to the 
tumular belief is thus stated “ Les dolmens se rencon- 
trent les plus souvent dans des landes incultes et impropres 
aux ddfrichements par la nature meme du sol. D^ailleurs, 
dans un but de nivellement on ne se bornerait pas i 
enlever le tumulus, mais on d(5truirait encore le dolmen. 
Les pierres seraient utilisc^es ou on les enfouirait assez- 
profond^ment en terre pour qu^elles ne heurtent pasle soc 
de la chan-ue,” pp. 7, 8. This objection he applies to 
both the Brittany and the Lot monuments ; but what are 
the real facts ? Very many, indeed the larger number, of 
the dilapidated or partially covered monuments of Brit^ 
tany are not far from habitations, and although they may 

* ‘^EsSai sur les dolmens,” Geneva, 1865. 
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Stand oft uncultivated plots of ground, are surrounded 
cultivated lands which are inclosed by loose stone walls. 
Again, numbers of chambered mounds have been wholly 
swept away and the materials utilised within the memory 
of man. Others have been partially removed, and the 
stone chambers reduced to ruinous heaps ; and in some 
cases, as is well known, deep holes have been dug, and 
the obstructing blocks buried. And this work of destruc¬ 
tion, which is still going on in spite of the prohibitions of 
the French Government and the legal penalties threat¬ 
ened, has been in operation for centuries. Ought not the 
knowledge of these facts to have been acquired by the 
authors, and have made them hesitate before attempting to 
classify monuments according to their present aspects, 
without carefully taking into account every possible cir¬ 
cumstance connected with the past history of the locali¬ 
ties in which they are situated ? , 

Another Continental writer* has fallen into the like 
errors through the objectionable practice of following in 
the track of other authors, and seeing with others' eyes. 
M. da Costa, following the lead of Baron de Bonstetten, 
has adopted the classification of these monuments into 
(i) ^‘dolmins apparentes/' (2) “dolmins occultos,” and 
(3) dolmins construidos sobre um monticulo artificial,” 
against which last class we shall raise a vehement pro¬ 
test by and by. 

It results from what has been said, that what is really 
needed when treating of rude stone monuments is perfect 
accuracy of description and no omission of any detail or 
feature which may reasonably be supposed to be connected 
with the structures. Important omissions of this nature 
frequently occur, not intentionally, but because of the 
defective archaeological education of the writers, and 
their want of experience. It is very damaging to the 
cause of scientific truth when such a theory as the one 
here exposed is asserted to be supported by examples 
which really tell against it. Our antiquarian ancestors, 
who knew very little respecting these monuments, and 
had few opportunities of comparing them with others in 
distant localities, who did not know what their true con¬ 
struction and destination were, and mistook the weather¬ 
ing effects on the capstones for channels artificially made, 
called these structures Druids’ Altars, and invented hor¬ 
rible stories of human sacrifices. Assuredly, if it be once 
admitted that there were ^‘free-standing” monuments 
which were never inclosed in mounds, then their views 
may not have been so very far wrong, and some of these 
buildings may, after all, have been erected for altars of 
sacrifice. There would be very little proof that they were 
intended for burial-places. The difference between them 
(especially those which one author describes as resem¬ 
bling “ three-legged milking stools,” and another calls 
“ tripod dolmens ”) and the carefully covered ones, out of 
whose vaults the earth of the mounds is thoroughly ex¬ 
cluded by means of walls of dry masonry, is so great 
and so striking that the exposed ones could scarcely be 
with any certainty declared to have been tombs. There 
is abundant evidence betokening what the covered ones 
were destined for, and hardly more than a mere assump¬ 
tion as regards the others. 

W. C. Lukis 

{To he continued^ 


NOTES 

As usual at this season, scientific congresses are coming thick 
upon us* The British Association commences its sittings next 
Wednesday at Belfast, when Prof. Tyndall will give his presi¬ 
dential address. The French Association, as we have said in 
another column, holds its session at Lille contemporaneously 
with our own. The British Medical Association commenced its 

* “ Descripcao de alguns Dolmins ou Antag de Portugal," por F. A Pe¬ 
reira da Costa, (Lisboa, 1868.) 


yearly meetiug at Norwich on Tuesday, when Dr. Copemaii, 
the president, gave liis address; and the British Pharma¬ 
ceutical Conference brought its eleventh annual meeting to a 
close in London on Saturday last. The tone of the presidential 
address by Mr, T. B. Groves, F.C.S., at the last-mentioned 
meeting, as well as that of Mr. F. J. B ram well, F.R.S., on the 
4th inst. at Cardiff, to the Institution of Mechanical Engineers, 
was, we are glad to see, decidedly in favour of a more thorough 
education of those who desire to enter upon these callings in the 
scientific principles which underlie Pharmacy and Mechanical 
Engineering. The British Archmological Association at Bristol 
have been working hard and well in their own interesting 
department. It has become the fashion in certain quarters to 
speak slightingly of these annual meetings as being meetings 
for mere talk and enjoyment; they may be so, but it seems to us 
that, on the whole, the proceedings prove that much really good 
hard work is being done year after year in all scientific depart¬ 
ments; and it is surely something gained that scientific con¬ 
gresses should have come to be regarded as “popular,” and 
should have all the important cities in the kingdom eager for the 
honour of their presence. 

The following are the titles of the Evening Discourses to be 
given at the Belfast meeting of the British Association :—Friday, 
Aug.2i, by Sir John Lubbock, Bart, F.R.S., “ On common Wild 
Flowers considered in relation to Insects ; ” Monday, Aug. 2^, 
by Prof. Huxley, Sec. R.S,, “ On the hypothesis that Animals 
are Automata; and its history.” 

The following foreigners and members of the British Associa¬ 
tion, among others, have signified their intention of being present 
at the meeting in Belfast .*—Dr. Schweinfurth, Prof. Knoblauch, 
Prof. Gluge, M. Khanikof, Prof. Delffs, M. Breguet, Prof. 
Stoletoff, M. Mannoir, Dr. Williamson, Dr. Hooker, Prof. 
Stokes, Prof. Adams, Dr. Tyndall, Lord Rosse, Prof. Tait, 
Prof. Clerk Maxwell, Prof. F. Fuller, Lord Enniskillen, Lord 
O’Hagan, Prof. Jellett, Mr. Huggins, Dr. Balfour, Dr. Car¬ 
penter, Prof. Huxley, Dr. Crum Brown, Prof. Herschel, Prof. 
W. G. Adams, Mr. Stoney, Dr. Roscoe, Dr. Maxwell Simpson, 
Prof. G. Foster, Mr. Young, Prof. Hull, Prof. Geikie, Prof. 
Harkness, Major Wilson, Dr. Odling, Sir John Lubbock, Mr 
Bramwell, Prof. James Thomson, Mr. Crookes, Dr. Gwyn 
Jeffreys, Admiral Ommaney, General Strachey, General Smythe, 
Col. Strange, Capt. Galton, Mr. Spottiswoode, Prof. Michael 
Foster, Mr. Ray I^ankester, Prof. Clifford, Mr. T. W. Glaisher, 
Mr. F. Galton, Dr. Pye Smith, Mr. Rodwell, Mr. Chandler 
Roberts, Prof. Rowney, Prof. Corfield, Dr. W. Farr, Col. Grant, 
General Alexander, Col. Home, General Jenldns, Capt. Jenkins, 
Lieut. Conder, Major St. John, Dr. Debus, Mr. Paxton, Mr. 
Seeley, Prof. Thorpe, Prof. Thiselton Dyer, Mr. Miall, Mr, 
Symes, Mr. Corbett, Mr. Shoolbred, Mr. Thomas, &:c. 

Dr. Copeman, in his presidential address at the Norwich 
meeting of the British Medical Association, spoke of the im¬ 
possibility of regular practitioners being able to engage in pure 
scientific research, “ All persons engaged in physiological re¬ 
search,” he said, “ought to be provided with sufficient means to 
enable them to devote their whole time and attention to their 
work, without the cares and troubles of practice ; while, on the 
other hand, those who were engaged in the great and paramount 
object of curing disease could not possibly spare the necessary 
time for minute physiological investigations. Each, howeyer, 
could materially assist the other ; the practitioner could furnish 
facts and observations which might greatly assist the physiblt^t 
in his experiments, and the latter could enlighten the 
giving reasons for the facts presented to his notice*'/;'' 
of medical men must be practitioners said eaw Iheif living by 
practice; but he hoped that in a socieiy like the British: Medical 
Association means would b^re found to supply the 
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necessary funds to a certain number of gentlemen with young and 
healthy minds congenial to the work to enable them to devote 
their time and energies to physiology as a separate study.” 

In many French daily newspapers predictions of the future 
weather have been recently given, which were attributed to the 
Paris Observatory. Although the Observatory, however, published 
nothing on the subject, the statement was so widely believed that 
M. Leverrier felt it necessary to protest against it in his Daily 
Meteorological BidUtin. French meteorology, as we recently 
intimated, is undergoing a reorganisation in consequence of the 
vote of the Council of the Observatory. No final decision has 
been arrived at, although we learn on M. Leverrier’s authority 
that a decision may be speedily expected. We hope to be able 
to give details when the arrangements have been finally made. 

There is some hope that an Arctic expedition of discovery 
may be despatched in the spring of 1875. The Prime Minister 
has undertaken to consider the subject carefully in all its 
bearings, and on the 1st of this month the presidents of the 
Royal Society and of the Royal Geographical Society, accom¬ 
panied by a gallant admiral of long Arctic experience, had a 
preliminary interview with Mr. Disraeli. 

The French Alpine Club has sent a party of ten young men 
under the guidance of M. Albert Tissandier to travel on the Alps 
and draw up a rc port of their excursion ; others will be sent next 
year, this being the inauguration trip of the society. 

From a recent report on the trade of Bremen we learn that a 
branch of industry, which is gradually increasing in importance, 
has arisen of late in the barren moorlands of North-western 
Oeimany by the preparation of peat or turf. This material is 
largely used in Germany as fuel both in private dwelling-houses 
as well as in some large establishments, and, it is stated, also 
on the Oldenburg Railway. Two companies have lately been 
formed in Oldenburg for the purpose of manufacturing peat on a 
large scale, and of supplying it to the inhabitants of Bremen, 
Oldenburg, and other towns in the neighbourhood, at a far 
cheaper i-ate than that now paid to the peasants, who have 
hitherto almost had a monopoly of the trade in this article. The ! 
peat is cut out of the soil of the marshy moors or bogs which 
extend from Bremen to the Dutch frontier, by machinery; by the 
removal of the peat a network of canals is formed, which are 
of use for conveying the peat itself to market, and which like¬ 
wise form new permanent channels of communication available 
for all other purposes. The peat-cutting machine consists of a 
large fiat-bottomed steam-vessel, which, when set to work, is 
able to cut a canal 20 (German) ft. in breadth and 6 ft. in depth, 
whilst proceeding at the rate of from 10 to 12 ft. per hour. The 
soil thus cut out by this fioating peat manufactory is lifted into 
the vessel by steam power, and after being thoroughly ground 
is deposited, by means of a long pipe running out of the side of 
the vessel, alongside tlie :bank of the canal, where it is sub¬ 
sequently cut into the shape of bricks and dried. It is stated 
that by this method about 1,000 centners (55 tons English) of a 
good kind of peat may be manufactured per day. In view 
of the present high price of coal, particularly in Britain, 
and of the great importance which attaches to the question of 
obtaining a cheap kind of fuel at all times, it might perhaps be 
well worth while to consider whether this system of peat manu¬ 
facture could not be introduced in many other parts of Europe, 
where the soil is doubtless as well suited for the purpose as in 
Oldenburg. 

In the American yonrnal of Science and A fds for August, Prof. 
A. W. Wright, of Yale CoHege, describes his polariscopic 
observations of Coggia’s comet. On the evening of July 6 the 
polariscope showed the bands, both bright and dark, quite defi- 
mtely, and they were seen with comparative ease. Observations 


repeated a number of times agreed in showing that the light was 
polarised in a plane passing through the axis of the tail, that is, 
as nearly as could be estimated, in a plane passing through it 
and the sun. Other observations made on the evening of July 
14, when the sky was quite clear, gave the same result, though 
less satisfactorily, as the twilight had begun to interfere with the 
observations. After waiting until this had disappeared, it was 
possible to see the bands, though with some difficulty, and the 
degree of the polarisation appeared to be decidedly less than on 
the previous occasion. The circumstances were too unfavourable 
to admit of any determination of the percentage of light 
polarised, but it was certainly not large. The fact of polarisa¬ 
tion shows that a considerable portion of the light of the coma 
is derived from the sun by reflection, 

A company has been formed to work the sulphur deposits at 
White Island, a marine volcano 140 miles from Auckland. It 
is estimated that 100,000 tons of sulphur in an almost pure state 
are lying on the island ready for shipment. Chemical works are 
likely to be established soon, and the island leased. 

A NEW university will be opened at Agram, in Croatia, in 
October next. It will have the name of the “ Francis-Joseph 
University.” 

H.M.S. S/ieamfaUrleit Capetown on July 14 for Mauritius, 
with the members of the expedition who are to observe the 
Transit of Venus from that island. 

Details appear in the Times and Daily Mru's of the expe¬ 
dition of H.M.S. Basilisk, which, as we have already (vol. x. p. 
215) intimated, has been exploring the north-eastern shores of 
New Guinea. The ship had arrived at Singapore at the end of 
June, the expedition and the survey of Goschen wStrait and the 
coast from East Capo to Cape Rigny, of the Astrolabe Gulf— 
about 500 miles—having occupied four months. Lieut. Dawson 
was to return on July 15 by Torres Straits to Sydney, whence he 
proceeds to Fiji to survey and report upon the harbours and 
passages. Riche—thc island of D’ICntrecastcaux, who visited 
these coasts in search of La Perouse in 1793—was 1‘oiind not to 
exist now. To the large D’Entrecasteaux group the names of 
Normanby, Fergiissou, and Goodenough were given by Capt. 
Moresby. The coast was varied in feature, being at times bold 
and steep, with lofty mountains, at others low and wooded, with 
off-lying coral banks and dangers. The natives became less 
friendly as the expedition went westward. Venomous snakes 
were found, but no wild animals. About 300 miles westward 
of East Cape the natives were stark-naked and more debased. 
Collections of implements, articles of dress, and ornaments 
were obtained in great quantities ; among the former, tor¬ 
toise-shell axes and models of the war canoes. A few 
botanical and natural history specimens were obtained by the 
medical officers, as well as a rough vocabulary of the lan¬ 
guage. At Amboyna (Dutch settlement) the Basilisks officers 
met Mr. Alexander Miclucho Macleay, the Russian traveller, 
who had recently returned from the north-west coast, where the 
natives had been hostile and had eventually ousted him. Full 
of zeal in his work, he had overdone it, and was suffering at 
Amboyna from scurvy, and afterwards erysipelas. The Dutch 
medical authorities thought his condition serious when the 
Basilisk left Amboyna. The surveys of the Basilisk have opened 
up a new route to Sydney, which is 280 miles shorter than the 
shortest previously known route. 

Mr. Henry Skey, of the Observatory, Dunedin, Otago, New 
Zealand, writes in reference to the mention which is made in 
Nature, vol. vii. p, 25, of Prof. Capocci’s idea of constructing 
a revolving mercurial speculum for a reflecting telescope, that he 
would like to know if such an instrument has actually been con¬ 
structed. The same idea, Mr. Skey states, presented itself to 
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himself, and he also constructed a telescope on this principle 
many years ago in England without knowing that the method 
was engaging the attention of others. He sends an account of a 
mercurial reflecting telescope exhibited by him before the New 
Zealand Institute, Nov. 19, 1872, which is published in the 
Transactions of that Institute, vol. v. p. 119. 

The Times of Monday and Tuesday contains some interesting 
details concerning Col. Gordon’s African Expedition from one 
of his staff. The latest date is June 18, when the various detach¬ 
ments were in boats on the White Nile, making the best of their 
way to Gondokoro. One of the objects of this expedition, as 
our readers ;no doubt know, is to carry out the work so well 
begun by Sir Samuel Baker in the suppression of slavery. Col. 
Gordon expects to have steamers on Lake Albert Nyassa by 
November next; and the Rev. H. Waller, writing in the Times, 
states that by taking the Suez, Souakim, Berber, and Khartoum 
route, it is quite possible to reach Gondokoro in forty-eight days 
from England, including a week’s rest at Khartoum. 

In the ‘‘Tijdschrift voor entomologie nitgegeven door de 
Nederlandsche cntomologische verceniging” is a useful paper 
On Acentropus (Curt.), by Mr. Ritsema. He refers to the pas¬ 
sage in the preface to the Zoologist for 1857 : “We have an 
aquatic section of Hiptera, Neuroptera, Coleoptera and Henii- 
ptera; it is in perfect accordance with the known laws of Nature 
that there should be an aquatic section of Lepidopteraand he 
quotes the opinion given by Dr. Hagen in July 1856, that 
Acentf^pusniveus is a Icpidopterous insect of the family Crambidse. 
He then gives in chronological order extracts from writers in diffe¬ 
rent countries who regard Acmtropus and adds 
in conclusion a list of the streams and ponds where it has been 
found. Stephens, in 1835, raised the question whether his 
AcentropidcB ought not to be placed under Lepidoptera, but 
Dr. Ritsema does not quote him.—^There is also a con¬ 
tinuation of a new'^ catalogue of the Hymenoptera of the 
Netherlands, by Snellen van Vollenhoven, with localities and 
list of synonyms. 1,072 species are enumerated, of which 13 
arc described in full as new to Science.—Dr. Ritsema describes 
the male of a Xylocopa, of which he says he knows only some 
eight or nine examples, and of which there is no specimen men¬ 
tioned in the British Museum Catalogue. He gives two coloured 
figures. 

An Entomological Club has been formed at Cambridge, Mas¬ 
sachusetts, having for its object the mutual interchange of dis¬ 
coveries and observations in regard to entomology. It has been de¬ 
termined to undertake the publication of a monthly organ to be 
called Psyche, This will contain such a part of the proceedings of 
the Society as are considered of general interest, communications, 
lists of captures, and especially a Bibliographical Record, in 
which will be given a list of all writings upon entomology pub¬ 
lished in North America, and all foreign writings upon North 
American entomology from the beginning of the year 1874. The 
editor is Mr. B. Pickman Mann, of Cambridge, Massachusetts. 
The first number contains an article by Mr. Scudder, on the 
English names for butterflies, and the first part of the Biblio¬ 
graphical Record, 

We have received from the Royal Observatory, Cape of Good 
Hope, “The Cape Catalogue of 1,159 Stars, deduced from Ob¬ 
servation! at the Royal Observatory, Cape of Good Hope, 1856 
to 1861, reduced to the epoch i860,” under the superintendence 
of E. J. Stone, F.R.S., H.M. Astronomer at the Cape. 

W'e learn from the Gardeneps Chronicle that there is to be an 
exhibition of useful and noxious insects during next month at the 
Tuileries, Paris. The exhibition commences on the 6th and is 
under the auspices of the Societe Generale dTnsectologie. In 
a country where the vines are being devastated by Phylloxera 


295 


and where an epidemic disease has been spreading among the 
silk-worms, the value of such exhibitions cannot be over-esti¬ 
mated. 

A PAPER by Mr. N. Whitley, C.E., entitled “The Palaeo¬ 
lithic Age Examined,” read before the Victoria Institute, has been 
published (Hardwicke) in a separate form, along with the sub¬ 
sequent interesting discussion, in which Dr. W. B. Carpenter, 
F.R.S., Mr. John Evans, E.R.S., Mr. W. C. Borlase, Mr. 
Cbarlesworth, and others took part. 

Messrs. Blackwood and Sons have in the press and nearly 
ready for publication, “ Economic Geology ; or, Geology in its 
relations to the Arts and Manufactures,” by David Page, 
LL.D. 

Messrs. Longman will shortly publish the following works 
bearing upon Science r—“ The Primeval World of Switzerland,” 
by Dr. Oswald Heer, translated from the German and edited by 
James Hey wood, F.R.S. ; this work will be illustrated. “The 
Sun : an account of the principal modern discoveries respecting 
the Structure of the Sun of our System,” by Father Secchi, 
translated and edited by Richard A. Procter. “ The Star 
Depths ; or, other Suns than ours,” by Richard A. Procter. 
“An Introduction to Experimental Physics,” by Adolf F, 
Wermhold. And a new edition of Dr. Neil Arnott’s “ Elements 
of Physics,” edited by Alexander Bain and Alfred Swain 
Taylor. 

M. Goppert has issued a little “ Guide to the Royal Botanic 
Garden of the University of Breslau,” containing an interesting 
account of its various collections, and of the most important 
plants grown in it, illustrated by a map. 

We have received Mr. Ellery’s Monthly Record oi observations 
taken at Melbourne Observatory im December and January last. 
The mean temperature in the former month was 67’2®, being 
3’6° higher than the last fifteenj years’ average,"and the highest 
on record with one exception. The highest temperature in the 
shade was ioi*2®, the range in the month being 56"3®. 

The most recently published parts of the new edition of 
“ Griffith and Henfrey’s Micrographic Dictionary ” bring the 
work down as far as “ Mouth.” The publication continues to 
maintain its high scientific character. 

The additions to the Zoological Society’s Gardens during the 
past week include two Egyptian Gazelles ( Gazella dorcas) from 
Egypt, presented by Mr. G. Muscat; four Rufous Tinamons 
{Rhynchotus rufescens) from the Argentine Republic, presented 
by Mr. Alfred O. Lumb ; three Mastigures {Uro??iastix sp, ?) 
from Persia, presented by Captain Phillips; one Yaguarundi 
Cat {Felisyaguarundi) from South America, deposited. 


U. S. WEATHER MAPS 

'^HE American Journal of Science and Arts for July contains 
an article on Results derived from an Examination of the 
United States Weather Maps for 1872 and 1873, hy Elias 
Loomis, Professor of Natural Philosophy in Yale College. 

Prof. Loomis had a number of outline maps of the United 
States prepared, and on these he traced the tracks of all the 
storms, whenever a storm-centre could be satisfactorily located, 
for two successive days, the maps exhibiting, on the aggregate, 
storm-paths for 314 days. These results were then reduced to a 
tabular form by measuring with a protractor the bearing of each 
storm-path with reference to a meridian, and measuiipg the 
daily progress of the storm on a scale of inches, Tblsf t^ble 
showed the date of each storm, the velocity of its the 

direction of its path, together with readings of W 
before, during, and after a storm, and from it wew pdcul^ted 
the following:—^The average direction of the storm paths fpr two 
years was 8*" to the north of easf^ and the average yelodly wa 
25*6 miles per hour. Jnly fs t he nmhilh m which me course is 
most south, and October in whicli hf most north* February 
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is tile moTitli of greatest, and August of least velocity, the 
former exceeding the latter by 75 per cent. In some instances a 
storm-centre has remained stationary for twenty-four hours, and 
in four cases it travelled 1,200 miles in that time. In one case 
a speed of 57*5 miles per hour was reached. In April 1S73 ^ 
storm-centre changed its path 360° in 24 hours. Taking into 
account the actual motion of a storm-centre from hour to hour, it 
seems that a storm-path may have every possible direction, and the 
velocity of progress may vary from 15 miles per hour westward 
to 60 miles per hour eastward. 

The fall of rain seems to have a decided influence in modify¬ 
ing the course of a storm-path. The rainfall area is usually much 
larger to the east of a storm-centre than the west, 500 miles 
being the average length on the east side. There is a connec¬ 
tion between the velocity of the storm’s progress and the extent 
of this rain area—-for example, when the eastern extent is 100 
miles greater than the mean (500 miles), then the hourly velocity 
increased 14*9 miles beyond the mean (25*6), but when the east¬ 
ern extent of the rain area is 100 miles less than the mean, the 
hourly velocity of the storm’s progress is diminished 8‘i miles. 

As to the direction in which the rain area is most extended, the 
axes of the areas were compared with the storm-paths, and gave 
this result, that the average course of a storm-path for twenty- 
four hours coincides very closely with the position of the axis of I 
the rain area for the preceding eight hours. 

Prof. Loomis says: “The progress of a storm eastward is 
not wholly due to a driftings resulting from the influence of an 
upper current of the atmosphere from the west, but the storm 
works its own way eastward in consequence of the greater pre¬ 
cipitation on the eastern side of the storm. Thus the barometer 
is continually falling on the east side of the storm and rising on 
the west side, in consequence of the flowing in of colder air on 
that side.” 

In order to trace the influence of the wind’s velocity upon the 
progress of storms, Prof. Loomis divides a circle into four 
quadrants, and by an arrow in each, showing the average direc¬ 
tion of the wind, it is at once perceived that there is a strong 
tendency of the winds inward to the centre of the storm ; but 
the average direction in each quadrant differed from what it 
•would be if the wind revolved in a circle round the storm- 
centre. 

The velocity is greatest in the west quadrant and diminishes 
in the successive quadrants as we pass round the circle from 
west by south to north. On each side of tire storm’s centre the 
•wind blows obliquely inward, and hence it is inferred that in the 
central region ot the storm there is an upward motion of the air, 
and this is the cause of the precipitation of vapour ; that is, the 
cause of the rainfall. 

The average rise of a barometer for twenty-four hours in the 
rear of a storm is sensibly greatest when the velocity of progress 
is greatest. Prof. Loomis believes it is possible to predict where 
a storm-centre will be at the end of twenty-four hours. 

His inquiries into the relation between the velocity of the 
wind and the velocity of a storm’s progress have led to the con¬ 
clusion that at a height of 6,000 ft. in the western quadrant of a 
storm the velocity of the wind is 68 per cent, greater than the 
velocity with which the storm advances. 

He then considers how to determine whether a storm is 
increasing ox diminishing in intensity, and concludes that when 
the barometer rises more rapidly than usual as the storm passes 
by, the pressure at the centre of the storm is increasing; but 
when in the rear of the storm the barometer rises less rapidly 
than usual, the pressure on the centre is diminishing or the storm 
is increasing in intensity. Sections on “ The Form of Isobaric 
Curves,” on “The Classification of Storpas,” and “Where do 
the Storms which seem to come from the far west originate ? ” 
conclude the article. 


SCIENTIFIC SERIALS 

The Geological Magazine, August—This number contains five 
original articles. i. Notes on fossil Orthoptera related to 
Gryilacris, by A. H. Swinton. The fossil remains are two from 
the eocene and three from the coal formation. The two eocene 
are, Gryliaeris ^ Nigerl of Hear, and G. Charpentieri of Heer. 
The coal species are, Gryilacris lifhanthraca^ two species, and 
Gryilacris {Corydalisl BrougniaHi (Aud.). In the specimen 
G. Brougmarli there are indications of the “file,” on which Mr. 
Swintoii remarks; “ We see this ancient instrument of mgsic h^ 


already attained to all appearance an efficiency at least thrice 
that of our modern house cricket, and must have emitted notes 
that rang widely over the tropical forests that clothed our island 
in the old days of the coal period.”—2, On the Source of Vol¬ 
canic Heat, by Mr. G. Poulett-Scrope. Four-aud-a-half pages 
are occupied in disavowing the views “saddled” upon him by 
Mr. Mallet, and in saying that Mr. Mallet’s ” defiuition ” is a 
statement of a series of conjectures.—3. On the Glacial Epoch, 
by Mr. Croll, This is a continuation of the article commenced 
last month. The probable thickness of the Antarctic ice-cap 
was then considered, and now the results of the melting of a por¬ 
tion of it are calculated. The Antarctic ice-cap is equal in area 
to 1-23-46 of that covered by the ocean ; therefore 25 ft. 6 in. 
melted olf would raise the general level of the ocean one foot, 
and one mile melted would raise the level 200 ft. Mr. Croll 
takes for the time of his calculation the period when cold was 
increasing in the northern hemisphere and warmth in the 
southern. The lessening of icc-cap in the southern and an 
accumulation of ice in the northern would displace the centre of 
gravity of the earth leading to a rise in the sea-level in the 
northern hemisphere. This, with the rise resulting from the 
melting, Mr. Croll calculates would give for the latitude of 
Edinburgh a rise of sea-level of 800 to 1,000 ft. The suppo¬ 
sition of the subsidence of land during our glacial period may 
therefore, he argues, be dispensed with ; and he proceeds to 
show how this theory avoids matiy difficulties which the ele¬ 
vation and subsidence theory leads to. .l''urther : the oscillations 
of sea level resulting from the disiilacemeut of the earth’s ccalre 
of gravity throw “light on many obscure points connected with 
the geographical distribution of animals aud plants. For ex¬ 
ample, during the warm periods the English Channel would 
be dryland, and during the cold animals might cross to England 
from the north upon a frozen sea. And still further : if we 
knew (i) the extent of the general submergence of the glacial 
epoch and (2) the present amount of ice in the southern hemi¬ 
sphere, we could determine whether or not the earth is fiuidin the 
interior.-—4. Geological notes from the neighbourhood of Cairo, 
by John Milne. The article, which is too long for us to notice, 
is illustrated by a section and sketch maps.—5. The Red Chalk 
in Yorkshire, by the Rev. J. h\ Blake. The paper principally refers 
to the occurrence o( /lmmomles dJes/myai in tlic red chalk, in the 
pebble-beds below it, at Ilimstanton, in the vSpecton clay, and in 
the gault of Folkestone, The chalk is a (lcc[)-sea <leposit, and. 
in the sinking of the land in Upper Crctaccoixs times the jmssage 
beds from the Upper Neocomian to the Aptieu were laid down 
in various areas from various sources. A. J)es/iayesl evidently 
lingered on during the time these changes were talcing place till 
the red chalk set in in Yorkshire and the gault at .I^'olkestone. 
—Among the reports is a notice of the Cots wo Id Club visit to 
Bath and a rSsumd of a paper, read by Dr. Wright, On the 
genesis of the oolites. 

Proceedings of the Liverpool NahmtUsU Field Cinlf, 1873-74, 
--This club, which is fourteen years old, we are glad to see con¬ 
tinues in a flourishing condition as I'cgards members and funds, 
and has, during the session 1873-74, been doing a fair amount 
of work. The present number of the Proceedings contains the 
address of the president, the Rev. H. II. Higgins, at the 
annual meeting, in which he touches on a variety of topics 
more or less connected with Natural History; following this 
is a list, prepared by Mr. Higgins, of all works bearing on the 
Natural History of the. district of Liverpool from 1705 to the 
present time. The club made ten excursions during the 
summer and autumn of 1873, and an account of these, with the 
detailed results of some ot them, occupies part of the number. 
Appended is a list of excursion prizes to be competed for this 
summer, and the names of last years’ winners. 

Proceedings of the Winchester and Hampshire Scientific and 
Literary Society vol. i, part hi. (1872-3).—^We learn from the 
Fourth Annual Report of the society that as a consequence of 
altering the rules so as to admit ladies, several ladies have 
become members. We are glad to see also that sections have 
been formed for the special study of botany, entomology, and 
zoology, and that work has already been done in each ot these 
departments. During 1873, eighteen papers have been read in 
the society, most of them on subjects connected with science. In 
an introductory lecture, the Rev, E. Firmstone gives an inte¬ 
resting rSsuml of what is known about the “ Star Depths.” 
Among the other papers we would note an ingenious one On the 
probable origin of flints, by Mr. A. Angell, jpn, ^ ‘fTfie Heraldry 
pf the World,^” a long paper^ amply iflastrated, Miss ^orplin i 
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On some of the parasitic fungi common in the neighboiu'hood, 
by Mr. F. J. Warner, F.L.S. ; Notes on new or rare Hampshire 
insects, by the Rev. W. Spicer; and an interesting paper on 
Lapland. 

The Geographical Alagazine, August.—This number opens 
with an interesting account, illustrated by a map, of the Cameron 
African Expedition up to the beginning of the present year. In 
“ The Lufiji River and the Copal Trade,” some account is given 
of recent explorations of the delta of this little-known African 
river. Capt. Davis continues his notes on the voyage of the 
Challenger^ Mr. G. Turner his ‘‘Impressions of Jamaica,” and 
Mr. H. P. Malet his “ Sign-posts on Ocean’s Highway,” in 
which he brings together various theories on the formation of 
mountains. ‘‘Djetyshahr (Eastern Turkestan), its Sovereign 
‘and its Surroundings,” is the title of a paper, with a map, by 
Mr. R. Michell. In an article on The Archaeological Survey 
of India,” an account is given of some important discoveries 
recently made among the Buddhist remains of Bharahut, in the 
Central Provinces. The number also contains a very interesting 
account of a recent visit to the Caroline Islands. 

Bulletin de la SociSU Anihropologie de BapdSf t. viii.—^The 
diminution in the population of France which had taken place 
between the census of 1866 and that of 1872, and is far in excess 
of what may be referred to losses in battle and the annexation 
by Germany of the Alsace-Lorraine territory, has been made the 
subject of a series of papers by M. Bertillon. The whole subject 
of the decrease of the population in France is one that is neces¬ 
sarily engaging the attention of medical as well as statistical 
writers. In the discussion which M. Bertillon’s paper raised at 
the ordinary meeting of the Society, M. Lagneau drew attention 
to the results given in a paper read by himself before the Academic 
de Medecine On the census of 1872 and the condition of the 
population of France, in which he has attempted to show that 
the' small number of births when compared with the deaths is to 
be referred, not to any special ethnogenic or climatic relations, 
but rather to the influence of certain laws of succession and 
subdivision cf property, and to the agency of military enactments, 
the one inducing late marriages and the other enforcing celibacy 
on a large proportion of men in the prime of life.—A valuable 
Report has been drawn up under the direction of the Commis- j 
sioners for Algeria, by M. le General Faidherbe and others, on j 
the anthropology of that pi'ovince, and has been fonnally pre¬ 
sented to the Anthropological Society of Paris. After a general 
preliminary dissertation by hi. Faidherbe on the different races 
which have occupied or still occupy the Algerine territory, Dr. 
Topinard considers at great length the ethnological, social, 
moral, linguistic and other relations of the Arabs and Berbers, 
w’ho constitute the main branches of the French tributary 
tribes.—M, Roujoii attempts in a lecture, which he de¬ 
livered before the Society in the course of last year, to 
prove that a fair-haired race occupied the Gallic soil before 
the advent of the Germanic tribes, including Gauls under that 
denomination. Pie is of opinion that the ancestors of the 
Hellenes, the constructors of those megalithic remains which 
extend from the Atlantic to the Indian Ocean and from Scandi¬ 
navia to Africa, and the fair-haired invaders of Egypt, who sixteen 
or seventeen centuries before our era had reached the Nile from 
the north-west, all belonged to one ancient blonde race, which 
long before the appearance of Teutons and Gauls had occupied 
'Western Asia, Northern Africa, and the lands of Europe as the 
dominant or aristocratic class. M. Roujou discusses the much- 
vexed question whether the primitive Celtic races were fair or 
dark, dolichocephalic or brachycephalic, the former opinion 
being maintained by Dr. Pruner Bey, while the latter view is 
supported by all the learning that the great anthropologist, Dr. 
Broca, can advance in its favour. 

Annali di Chimica applicata alia inedicina, vol. Iviii. No. 6, 
June.—This part concludes the eighteenth volume and contains 
the following papers :—In pharmacy, G* Righini furnishes a con¬ 
tribution on the iodides of sodium and ammonium and the pro¬ 
duction of iodoform in a mixture of these salts.—Dr. Coutinho 
furnishes a paper on the use of ya^orandi, a tree growing in 
North Brazil.—There is also a paper in this section on Anglo- 
Saxon condensed milk, reprinted from Le Moiwemmt AIMzcaliox 
March.—In hygiene, there is a paper by Pietro Carpani On a 
simple method for determining the quantity of lead contained in 
pewter vessels.—Action of water on lead, by Fordos.—In 
dietetics, Dr. F. Turbacco furnishes the concluding jiart of his 
paper On cheese and its alimentary use.—In physiology, Etr. G. 


Cappelli has a communication On the anti-fermentative action of 
boric acid and its efficacy in certain diseases.—Studies relating 
to the question of heterogenesis, by Prof. G. Cantoni.—Under 
the heading Varieties ” there is a paper by GioacMno Curti On 
the substitution of the earth of the solfatara of Pozzuoli for sulphur 
in the sulphurisation of vines. 

Gazzetta Chimica Italiana, fascicolo iv.—This number com¬ 
mences with a paper by Prof. E. Pollacci On the mode of action 
of sulphur on calcium carbonate. Dr. Giuseppe Bellucci fur¬ 
nishes also a contribution on the same subject.—Chemical 
analysis of a marine plant [Posidonia oceanica, Koen) used in 
Liguria as manure, by Fausto Sestini.'—Plugo Schiff contributes 
a paper On some derivatives of phloreiine. The author de¬ 
scribes in detail the method of preparing this substance, also the 
preparation of phloroglucine, phloretic acid, phloroglucide and 
triphloretide.—A. Pavesi and E. Rotondi give an account of the 
work done in the chemical laboratoiy of the Agricultural College 
of Milan. This comprises papers On rice oil; On the analysis 
of volcanic ashes which fell at Naples } the solubility of calcium 
phosphate in sulphurous acid ; On parabussine, a new alkaloid 
contained in Buxus sempervirens (the sulphate has the formula 
C2cH4gN20S04pl2); On a practical method of determining the 
degree of acidity of milk j and, finally, On the quantitative de¬ 
termination of tannin especially in the must of grapes and in 
wine, modification of Flek’s method.—The following papers are 
communicated from the station at Asti :—On the chalkiness of 
must, by Dr. 1 . Macagno.—Influence of light on vegetation, by 
the same author.-—Experiments on the process of fermentation, 
by the same author.—The remainder of this part consists of a 
summary of foreign journals. 


SOCIETIES AND ACADEMIES 

London 

Royal Horticultural Society, August 5.—W. A. Lindsay 
in the chair.—The Rev. M. J. Berkeley called attention to 
Fuchsia procumbens^ an interesting species—probably nearly 
hardy and suitable for rockwork—from New Zealand j Pavia 
macrostachya and Clethra arbo 7 'ea were sent from the gardens of 
Syon HuUbe.—Mr. PL B. Hennel exhibited a large plant of 
HI ill m auraitim with two stems—-one fasciated, bearing forty- 
eight, and the other seventeen flowers. 

Philadelphia 

Academy of Natural Sciences, Feb. 3.—Dr. Ruschen- 
berger, president, in the chair.—Dr. Chapman exhibited a dis¬ 
section of one of the hind legs of a musk-rat, Fiber zibethicus. 
The tendons of the tibialis anticus, extensor prb])rius 'hallucis, 
and extensor longus digitorum, pass down a groove in the tibia 
and under a little process of bone. The extensor longus digi¬ 
torum is held down by an additional process. This arrange¬ 
ment seems to quicken the extension of the foot, and is of use 
apparently to the animal in swimming.—Prof. Leidy remarked 
that while it was exceptional to find the same species of the 
higher sub-kingdoms in the different parts of the world, it ap¬ 
peared to be the rule that most species of Protozoa wei-e found 
everywhere under the same conditions. A large number of our 
fresh-water forms he had recognised as the same as those de¬ 
scribed by European authors. A less number of species are 
probably peculiar to every region. Among qur fresh-water 
Pfiizopods he had observed not only the genera Amceha, Arcelkz, 
Difflugia, Euglypha, Trinema^ la^ynis^ Actinophrys., &c., but 
also most of the species of these as indicated by European 
naturalists. It is an interesting question whether our fresh¬ 
water Protozoa have reached us from the same sources as those 
of Europe and other remote countries. If derived from the 
same sources they were probably infused in the waters of the 
different continents at an early age when the latter were not 
separated by ocean barriers. If thus early infused we have a 
remarkable instance of a multitude of specific forms retaining 
their identity through a long period of time. Such a view might 
appear to oppose the doctrine of evolution, but not justly so, for 
the simplest forms would be the slowest or least likely to vary, 
while the most complex, from their extended relationship^ 
would be most liable to variation. Perhaps, how^vfi% ife 
simplest forms of life, of the same specie^ may have 
independently of one another, not offiy in diferept but 

also at different times, and may yet continue. do ; ^ While 
the hdghest forms of life may haye been the 
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simplest forms of the remotest age, equally simple forms may 
have started into existence at all times down to the present 
period. From the later original forms new ones may have been 
evolved to speed towards the same goal as those which preceded 

them. , , , . r 

Feb. ly.—Dr. Riischenberger, president, m the chair.—Prof. 
Leidy made some remarks on the mode of reproduction 
and growth of the Desmids. In illustration he described a 
common species of DocidiuM or PleuvotcBuiuvi, This consists of 
a long cylindroid cell constricted at the middle and slightly ex¬ 
panded each side of the constriction. When the plant is about 
to duplicate itself the cell-wall divides transversely at the con¬ 
striction. From the open end of each half-cell there protrudes a 
colourless mass of protoplasm defined by the primordial utricle. 
The protrusions of the half-cells adhere together and continue to 
grow. The bands of endochrome now extend into the protru¬ 
sions and subsequently keep pace with their growth. The pro¬ 
trusions continue to grow until they acquire the length and form 
of the half-cells from which they started. The exterior of the 
new half-cells thus produced hardens or becomes a cell-wall like 
that of the parent half-cells. In this condition two individuals 
of JDocidhwi are frequently observed before separation. During 
the growth of the new half-cells the circulation of granules in 
the colourless protoplasm is quite active. In a species of 
JDocidium li-mm. long by -xV mm. broad, the growth of the new 
half-cells was observed to be at the rate of about I- mm. in an. 
hour. 

March 3.—Dr. Ruschenberger, president, in the chair.—Prof. 
Leidy read an extract from a letter relating to mammalian fossils 
in California, from Dr. Lorenzo G. Yates, of Centreville, Ala¬ 
meda County, California. 

March 10.—Dr. Ruschenberger, president, in the chair.—Ele¬ 
vation of the trunk of trees.—Mr. Thomas Meehan suggested 
on a former occasion that trees growing on a rock, by the natural 
thickening of the roots beneath would lilt the tree four inches 
in forty years. Since that time, however, Dr. Lapham, the 
botanist, and State geologist of Wisconsin, had suggested to 
him that frost gradually lifted trees so that the trunk would 
sometimes appear in time to have elongated a foot or more. 
Since Dr. Lapham had made the suggestions, he had examined 
trees in the vicinity of Philadelphia and found mimistakable 
evidence that large numbers of trees had been raised in the 
manner stated. It was likely that one of the chief ofhees of 
the tap roots was to guard the tree from this frost-lifting as much 
as possible. His impression was that the trees of tropical cli¬ 
mates had not near the development of tap roots which are found 
in the more riorthem ones, but this was a matter for further in¬ 
vestigation. 

March 24,—^Dr. Ruschenberger, president, in the chair.—Prof. 
Leidy read a paper on Actmophrys soL 

Vienna 

Imperial Academy of Sciences, March 26,—Prof. Freih. 
von Ettingshausen presented a memoir On the history of the 
development of terrestrial vegetation. The first part treats 
of Tertiary floral elements and the genetic relation of these 
to present flora; the second, the elements of European flora. 
—^Dr. Schrotter spoke on the transformation of ordinary into 
amorphous phosphorus, through action of electricity, and de¬ 
scribed three forms of apparatus prepared by Dr. Geissler, 
of Bonn, for the purpose. There is evidence that the change 
is wrought neither by the light nor by the heat accompanying 
the current, but by the electricity itself.—Dr. Meyer presented a 
second paper On new and imperfectly known birds of New 
Guinea and the islands of the Bay of Geelvinks.—Dr. From- 
beck communicated a memoir On an extension of the doctrine of 
sphere functions and tile forms of development, from these, of 
a function in infinite series. 

Paris 

Academy of Sciences, Aug. 3.—M. Bertrand in the chair. 
—The following papers were communicated:—Double series of 
drawings representing terrestrial cyclones and solar spots, 
executed by M. Faye. The drawings are to he published in the 
Memoires; the present communication contains a detailed descrip¬ 
tion of them.—Eighth note on guano, by M. E. Chevreul. The 
author has detected the following salts in guano :—Ammonium 
carbonate and chloride, calcium urate, phosphate, and oxalate ; 
certain potassium salts of volatile organic acids. The following 
double salts have ,been recognised Potassium ammoniiiin 
oxalate, potassium ammonium sulphate, sodium ammonium 


phosphate, and magnesium ammonium phosphate.—Note on a 
meteorite which fell on May 20, 1874, in Turkey, at Virba, near 
Vidin, by M. Daubrde. The fall was accompanied by a loud 
noise, and the mass, weighing 3*6 kilogrs., penetrated i metre 
into the soil. Analysis showed that the meteorite contained 
nickel-iron, chrome-iron, ferric sulphide, and an insoluble 
residue, probably containing enstaiite.—Additional note on the 
fall of meteorites which took place on July 23, 1872, in the dis¬ 
trict of Saint-Amand (Loir-et-Cher), by M. Daubrde. By an 
attentive examination of the surlace of the soil, four other 
meteorites weighing respectively 3, 03, o*6, and ofl kilogrs. have 
been discovered. —Blast of sirocco experienced in Algiers on 
June 20, 1874, and followed over a great part of Algeria, by M. 
Ch. Sainte-ClaireDeville.—Observations made during the last days 
of the appearance of Coggia’s comet; a letter from P. A. Secchi to 
the perpetual secretary. The author obtained undoubted evidence 
of polarisation. The linear spectrum of the nucleus apparently 
continuous was resolved by careful examination into a banded 
spectrum, the interruptions of which were most apparent near 
the bands of the second spectrum superposed upon the con¬ 
tinuous spectrum of the nucleus. A drawing of the spectrum 
accompanied the letter.—^Indication of^a method of establishing 
the properties of the ether, by M. X. Ivrctz.—Reply to a former 
note by M. Houyvet on the scheme for^ re-establishing a central 
sea in Algeria, by M. E. Rouclairc, The author does not fear 
that the evaporation would dry up the proposed sea into a salt 
lake as suggested by M. Houyvet ; he is of opinion that such a 
circumstance would be entirely prevented by the establishment of 
an inferior counter current. - -Memoir on the thermal effects of 
magnetism, by M. A. Cazin. The author has determined ap¬ 
proximately the magnetic equivalent of a m/orie, —Researches on 
explosive bodies; explosion of powder; by MM, Noble and F. 
A. Abel: continuation of first memoir.—Fourth note on the 
electric conductivity of ligneous bodies, by M. T, du Moncel. 
—On the passivity of iron, by M, P. de Reynon. The author 
attempts to explain this ])henomenon by a voltaic action 
transferring oxygen to the iron, and thus polarising the surface 
of this metal.—On some bismuth and tungsten minerals from 
the Meymac mine (Corr^.*zc), by M. Aci Carnot.—-Observations 
on the development of the peripheral nerves of the larvm of 
Batrachians and Salamanders, primary and secondary fibres, 
M. Ch. Roget.—Reproduction by pliotography of different 
crystallisations such as arc seen under the microscope, by 
M. J. Girard. — Note on the .stratification of the tail of 
Coggia’s comet, by M. A. Barthelcmy.-'-On isoterebenthene 
frorn a physical point of vfew, by M, J, Riban. The author has 
instituted comparisons between the physical properties of this 
substance, tereliene, and tcrcbenthene.—Constitution of ordi¬ 
nary brominated propylene, by M. JC RebouL—Action qf nitric 
acid on paraffin ; difForent products obtained ; by M, A. G. 
Pouchet. Among other substances, paraffinic acid (Ca({H2(iN0jn) 
is obtained, which the author has examined in some detail—On 
the action of chloral on the blood, by MM!. V. Feltz and E. 
Ritter.—Observations on the hailstones which fell at Toulou.se 
during the storm of July 28, 1874, by M. N. Joly.—Reply to 
M. Leymerie on the subject of the carboniferous limestone of the 
Pyrenees and the St. Beat marbles, by M. F. Garrigou.—Ob¬ 
servations of a bolide at Versailles on the evening of July 27, by 
M. Martin de Brettes.—Observation of a bolide at Toulon on 
July 27, by M. Lecourgeon. 
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SCIENTIFIC WORTHIES 
IV.—- John Tyndall 

N tlie valleys of Gloucestershire may still be seen a few 
clothiers’ mills, the residue of a once extensive industry. 
Almost exactly two centuries ago some members of the 
Tyndall family inhabiting these ^'alleys, and engaged for : 
the most part in this industry, crossed over to the opposite j 
coast of Ireland. This fact, the date of which is fixed by j 
Mr. Greenfield, coupled with family tradition, points to j 
the origin of Prof. Tyndall. In Ireland the Tyndalls | 
fared variously, dividing themselves into magistrates, | 
aldermen, medical men, farmers, and tradesmen. To ! 
the last, and indeed to the poorest of the last. Prof. ! 
Tyndall’s father belonged. He was a man of singular ; 
force of intellect and independence of character, and he ; 
kept his son at school until his nineteenth year. In I 
accordance with transmitted family habit, Prof. Tyndall, 
when young, was exercised in all the subtleties of the 
controversy between Protestantism and Catholicism. In 
1839 quitted school to join a division of the Ordnance 
Survey, with which he remained connected for nearly fiive 
years. His excellent chief, now his intimate friend, 
General George Wynne, R.E., gave him an opportunity 
of mastering all the details of the survey, in the office and 
in the field. For four years subsequently he was engaged oh 
railway work; and while thus employed met Mr. H irst, who 
is now the Director of Studies in the Royal Naval College, 
Greenwich, who afterwards joined him in Marburg, and 
with whom his relations are more those of a brother than 
a friend. In 1847, with a view to self-improvement, he 
accepted a post in Oaeenwood College, Plampshire, where 
Dr. Frankland was chemist; and in 1S48 they went 
together to the University of Marburg, Hesse Cassel. 
Bunsen and others had rendered the little University cele¬ 
brated ; and to Bunsen, whose lectures he attended and 
in whose laboratory he worked. Prof. Tyndall owes obli¬ 
gations never to be forgotten- He found in Germany a 
second home. With Stegmann he studied mathematics ; 
he heard Gerling lecture on physics, and subsequently 
Knoblauch, who, preceded by a distinguished reputation, 
and accompanied by a choice collection of instruments, 
came to Marburg as Extraordinary Professor when 
Tyndall was there. Prof. Knoblauch, in conjunction 
with whom Tyndall subsequently conducted various in¬ 
quiries on diamagnetism, supports his old friend and 
pupil iii Belfast; Wiedemann is also there, and Bunsen 
would have been there if he could. Tyndall subsequently 
worked in the laboratory of Prof. Magnus in Berlin. In 
1851 he accompanied Prof. Huxley to the meeting of the 
British Association at Ipswich, and thus commenced a 
friendship which has never faltered to the present hour. 
Dr. Bence Jones heard of Tyndall in Berlin, and, always 
alert in the promotion of science and in aiding those who 
pursued it, had him invited in 1853 to give a Friday 
evening lecture at the Royal Institution, Soon after¬ 
wards, on the proposal of Faraday, Tyndall was ap¬ 
pointed Professor of Physics in the Institution, where he 
still remains. 

In 1853 he was one of the secretaries of the Physical 
VOL. X. —No. 251 


Section of the British Association, which then met for the 
first time in Belfast. Its president was Col. Sabine, to 
whom Tyndall was indebted in those days for various acts 
of kindness and encouragement, and who took, unsoli¬ 
cited, charge of his candidature for the Royal Society. 
But Tyndall’s earliest scientific memory happens to be 
associated with Belfast. In the school to which he was 
sent in his childhood three different arithmetical treatises 
were made use of, one written by Gough and another by 
Voster; but young Tyndall was the only boy in the 
school who could speak of his Thornson, The first germ 
of science was dropped into Prof. Tyndall’s mind by the 
father of Sir William Thomson, who was then Professor 
of Mathematics in the Belfast Institution, He also 
remembers distinctly, many years afterwards, reading in 
a Glasgow magazine about Davy’s experiments on Ra¬ 
diant Heat, and the longing which they excited in him to 
be able to do something of the kind. With the very 
apparatus there figured Prof. Tyndall now illustrates his 
own lectures. In the ^HCildare Street Schools,” to which he 
was sent when a little boy, he learned very little, being, 
indeed fonder of play than of school. His first serious 
application to study was under a clever teacher of a 
national school named John Conwill, with whom he 
mastered Euclid, some algebra, conic sections, and plane 
trigonometry. Prof. Tyndall is now about fifty-four years of 
age. He was born in 1820 in the village of Leighlin Bridge, 
County Carlow, situated on the Barrow, but a fragment 
of which only now remains. When a boy he was expert at 
climbing trees ; he was a good swimmer, a good runner, 
and though not unfrequently thrashed by an antagonist, a 
fair fighter. His first mountain experience was among 
the hills of Westmoreland eight-and-twenty years ago ; 
his first visit to the Alps was in 1849 ; his second visit, in 
company with the present President of the Royal Society 
and Prof. Huxley, was in 1856 ; and he has continued to 
visit them every year since. In 1859, having paid his 
summer visit, he reached the Montan vert at the end of 
December and determined the winter motion of the Mer 
de Glace. At the Bel Alp, this year, he prepared his 
address to the British Association. 

That our readers may have the opportunity of 
knowing the opinion of an eminent continental physi¬ 
cist as to the importance of good popular expositions 
of scientific subjects, and as to the special talent which 
Prof. Tyndall has shown in this direction, we give some 
extracts from a preface to the recently published German 
translation of Tyndall’s Fragments of Science,” which 
the writer, Processor Helmholtz, has been good enough to 
revise and send to us for that purpose. 


The awakening desire for scientific instruction, ever 
finding new expression among the educated classes of 
all European countries, we must consider not merely 
as a striving after new forms of amusement, or a 
mere empty and barren curiosity; it is rather a well- 
justified intellectual necessity, and is in close conneq? 
tion with the most important springs of mental deye^^ 
ment in these times. The natural sciences have become 
a powerful influence in the formation of the social, ifts-i 
dustrial, and political life of civilised >ations, not onl|r 
from the fact that the great forces of 
subordinated to the aims pf man, and lia^ supplied him 
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with a host of new means to attain them ; though this mode 
of their action is sufficiently important that the statesman, 
the historian, and the philosopher, as well as the manufac¬ 
turer and the merchant, cannot pass without participation 
in, atleast, the practical results; but because there is another 
form of their action which goes much deeper and further, 
though it is, perhaps, more slowin manifesting itself; I mean 
their influence in the direction of the intellectual progress 
of humanity. It has often been said, and even brought as 
a charge against the natural sciences, that, through them, 
a schism {^zwiespalt\ formerly unknown, has been intro¬ 
duced into modern education. And, indeed, there is truth 
in this. A schism is perceptible; yet such must mark 
every new step of intellectual development wherever the 
New has become a power, and the question to be settled is, 
the definition of its just claims, as against the just claims 
of the Old. The past progress of education of civilised 
nations has had its central point in the study of lan¬ 
guage. Language is the great instrument through posses¬ 
sion of which man is most distinctly separated from the 
lower animals ; through use of which he is able to share the 
experience and knowledge of other individuals of his time, 
as also those of past generations ; without which each man 
would, like the lower animals, be limited to his instinct 
and to his own particular experience. That therefore 
the improvement of language was formerly the first and 
most necessary work of a growing race, and that the 
most refined perfection of its comprehension and its use 
is, and must ever be, the primary problem in the education 
of each individual, is undoubted. The culture of modern 
European nations has a peculiarly intimate connection 
with the study of the remains of antiquity ; and thereby, 
directly with the study of language. With the latter 
study was associated that of the forms of thought, which are 
coined in speech ; logic and grammar, that is, according 
to the original meaning of the words, the art of speaking 
and the art of writing, both taken in the highest sense, 
have therefore been hitherto the natural hinge points of 
mental education. 

But while language is the means of handing down and 
preserving truth once recognised, we must not forget that 
its study teaches nothing as to how fresh truth is to be 
found. Similarly, logic shows how, from the proposition 
which forms the major of a syllogism, conclusions are to 
be drawn; but it can tell us nothing as to whence this pro¬ 
position has come. He who will convince himself of its 
independent truth must, on the other hand, begin with 
knowledge of the individual cases which fall under the 
law, and which afterwards, if this have been established, 
may doubtless also be accepted as deductions from the 
law. But only where a knowledge of the law is oire which 
has been communicated by others, does it actually take 
precedence of knowledge of the deductions, and in such 
a case, the treatises of the old formal logic assume their 
undeniable practical importance. 

Thus all these studies do not themselves lead us to the 
proper source of knowledge—do not bring us face to face 
with the reality which we seek to know. There is there¬ 
fore, undoubtedly, a danger in communicating to each 
one, by preference, a knowledge the source of which 
he has not personally contemplated. Comparative my¬ 
thology and the criticism of the metaphysical systems 
can tell a great deal of how figurative word-expression 


has in time been exalted to the importance of real know¬ 
ledge and even become valued as ultimate wisdom. 

While fully recognising, then, the significance (not to 
be sufficiently appreciated), of the finely elaboi'ated art of 
communicating the’^acquired knowledge of others, and 
receiving in return such communications from others, in 
regard to the mental improvement of our race ; while also 
recognising the importance attaching to the contents of 
the classical writings, for the cultivation of the moral and 
msthetic sentiments, for the development of an intimate 
knowledge of human feelings, conceptions, and conditions 
of culture ; we must yet hold that an important element is 
wanting from the exclusively literary-logical mode of edu¬ 
cation ; and that is the methodical discipline of the activity 
by which Ave reduce the confused material which meets 
us in the actual world, apparently (at first sight) ruled by 
wild chance rather than reason, to clear conception, and 
thereby make it fit for expression in speech. Such an 
art of observation and experiment, methodically deve¬ 
loped, we have hitherto found in the natural sciences 
alone; and our hope, that the psychology of indi¬ 
viduals and peoples, with the practical sciences of educa¬ 
tion and of social and political government based upon 
it, will attain the same end, can only be fulfilled in a distant 
future. 

This newenterprise,prosecuted bynatural science onnew 
paths, has quickly enough yielded fresh and, of their kind, 

' unheard-of results, evidencing what achievements human 
thought is capable of, where it can go the whole way from 
the facts to the full knowledge of the law under favour¬ 
able conditions, testing and knowing everything for itself. 
The simple relations, especially those of inorganic nature, 
permit of our posessing such a penetrating and accurate 
knowledge of their laws, such far-rcaching deduction of 
inferences from them, and the testing and verification of 
these by such an exact reference to fact, tliat, with the 
systematic unfolding of such conceptions {(\g, widi the 
deduction of astronomical phenomena from the law of 
gravitation), there is hardly any other edifice of human 
thought which, for strict logic, certainty, correctness, and 
productiveness, can at all be compared with it 

I point out these relations merely with the view of 
showing in what sense the natural sciences arc a new and 
essential element of human education ; of indestructible 
importance, also, for all further development of this in the 
future ; and that a complete education of the individual 
man, as of nations, will no longer be possible without a 
union of the past literary-logical with the new natural- 
science direction of study. 

Now, the majority of the educated hitherto have been 
insti'ucted only in the old way—have hardly at all come 
into contact with the work of thought in natural science 
at the most, perhaps, a little with mathematics. It is men 
of this kind of education that our Governments appoint, 
by preference, to educate our children, to maintain reve-- 
rence for moral order, and to preserve the treasures of 
knowledge and wisdom of our forefathers. It is they, too^ 
who must organise the changes in the mode of education 
of the rising generation ; where such changes are required 
they must he encouraged or compelled thereto by the 
public opinion of the intelligent classes of the whole com¬ 
munity, both men and women. 

Apart from the natural impulse of every warm-heartecJ 
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nian to lead others to that which he has found to be true 
and right, there will be in every friend of natural science 
a strong motive to share in such work, in the reflection 
that the further development of these sciences themselves, 
the unfolding of their influence on human education, 
and, so far as they are a necessary element of this edu¬ 
cation, the healthiness of the future mental development 
of the people, depend on an insight being afforded to 
the educated classes, into the nature and the results of 
scientific investigation, such as is generally possible, with¬ 
out a personal engrossing occupation with these subjects. 

And in proof that the need of such an insight is felt 
even by those who have grown up under the predominant 
linguistic and literary instruction, may be cited the large 
number of popular books of natural science annually 
published, and the eagerness with which lectures of a 
popular character on subjects in natural science are 
attended. 

It lies in the nature of the case, however, that the es¬ 
sential part of this want, owing to the depth of its roots, 
is not easily satisfied. It is true that what science may 
have established and wrought out in solid results can, by 
intelligent compilers, be put together and brought into 
suitable form, so that a reader without previous know- 
lege of the subject may, with some perseverance and 
patience, understand it. But such a knowledge, limited 
to the actual results, is not properly that which we have 
in view. These books, indeed, compiled with the best 
intentions, often lead into devious paths. To prevent 
weariness, they must seek to rivet the attention of the 
reader by an accumulation of curiosities, whereby the 
image of science is rendered quite false. One often feels 
this when the reader begins from his own impulse to tell 
what he has considered important. Then there are the 
further objections that the book can give only word- 
descriptions, or, at the most, drawings representing more 
or less imperfectly the things and processes of which it 
treats ; and that the reader’s power of imagination is 
thereby subjected to a much greater strain, with much 
less satisfactory results, than that of the investigator or 
student who, in museum collections and laboratories, sees 
the things before him in their living reality. A portion of 
the difficulties named may readily be obviated in popular 
lectures, if, at least, some objects or experiments can be 
shown: the opportunities of doing so in Germany, hitherto, 
have been mostly very limited. 

It appears to me, however, that it is not so much 
a knowledge of results of scientific investigations in 
themselves, that the most intelligent and well-educated 
of the laity ask, but rather a perception of the mental 
activity of the investigator, of the individuality of his 
scientific procedure, of the aims at which he strives, of 
the fresh point of view which his work affords in refer¬ 
ence to the great problems of human existence. There 
can hardly be anything of all this in the properly scientific 
treatment of scientific objects ,* on the contrary, the 
severe discipline of the exact method requires that, in 
scientific treatises, only that be spoken of which is 
surely ascertained, hypotheses only where equivalent 
to the proposal of questions for further investigation, a 
certain answer to these appearing probable from the 
next progress of the research. A natural prudence 
recommends great rigour in this connection.* For it is 


pretty much the same to the greater number even of the 
instructed hearers whether a man of science says “ I 
know,” or “ I suppose ; ” they only ask after the result 
and the authority by which it is supported, not the 
grounds or the doubts. It is thus not to be wondered at 
if earnest investigators do not willingly shock the con 
fidence of their readers in what the former may think true 
and demonstrable, by the enumeration of ideas of the 
correctness of which they do not feel themselves quite 
secure. These may be very probable, and may be ex¬ 
pressed with ever so much prudence and careful guarded¬ 
ness ; they still expose him who utters them to the danger 
of vexatious misrepresentation. 

It is, further, not to be overlooked, that the peculiar 
discipline of scientific thought which is necessary for the 
most abstract and rigorous grasp possible of newly- 
found ideas and laws, and for the purification from all 
accidents of the sensuous order of phenomena, along 
with the habitual residence of the mind among a circle of 
ideas far removed from general interest, are not quite 
favourable preparatives for a popular intelligible expo¬ 
sition of the insights obtained, to hearers who have not 
had the like discipline. For this task there is rather 
required an artistic talent of exposition, a certain kind of 
eloquence. The lecturer or writer must find generally 
accessible standpoints from which he may call forth 
new representations with the most vivid distinctness, 
and then allow the abstract principle, which he seeks to 
make intelligible, to derive from these concrete life. This 
is almost an opposite mode of treatment to that which 
obtains in scientific treatises, and it can readily be under¬ 
stood that the men are rare who are equally fitted for 
both these kinds of intellectual labour. 

Owing to all these circumstances a sort of dividing 
wall is raised between the men of science and the laity 
who might obtain instruction and guidance from them. 
That many, and indeed some of the most able, investi¬ 
gators have the qualities and peculiarities belonging to 
abstract work is natural, and will, in each individual case, 
be at once willingly excused. I have here merely to 
guard against the reversal of this relation, as if the 
defects named were necessary, or at all constituted a 
prerogative. 

The compilers can give no help in those directions 
where the original thinkers have neglected or avoided 
expressing themselves. So much the more gratifying is 
it, I consider, in such a state of things, when, among those 
who have shown the highest ability for original scientific 
work, there is found, at times, a man like Tyndall, full of 
enthusiasm for the problem of making the newly-acquired 
insights and outlooks of his science available for the 
wider circle of the people, and, at the same time, endowed 
with other qualities which ai'e the necessary conditions of 
success towards this end, eloquence and the gift of lucid 
exposition. 

In England the custom of popular scientific lectures 
has been much longer in existence than in Germany. 
Since the constitution of the English Universities 
very different from ours, fewer individuals kre 
in a position to prosecute scientific research,: 
scientific instruction to regularly prepared sc^di^r^ as 
their life-calling. This generally myded tetubh miore 
difficult for individuals to go dehpiy ^ special depart- 
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ment of study, though Genius of course everywhere breaks 
through these and other hindrances. The same circum¬ 
stance has, on the other hand, maintained a closer con¬ 
nection of the workers in science with all other classes of 
the population, and incited to a more liberal care for the 
instruction of the student not regularly trained. While 
this has hitherto been quite rare in Germany, there have 
long been in England solid and well-furnished insti¬ 
tutions for the purpose. 

In the two circumstances, first that in England courses 
of a moderate number of connected lectures can be de¬ 
livered, and secondly that this can be done in buildings 
well suited for demonstrations and experiments of every 
kind, there is a great advantage over the general custom 
in Germany, where each lecturer only delivers one lecture. 

Now, it is intelligible that during the seventy years 
since this state of things has arisen, and under so 
much more favourable external conditions, the English 
public have educated their lecturers, and the lec¬ 
turers their public, much better than has hitherto been 
the case in Germany. The Royal Institution has had, 
among its professors, two men of the first rank, Sir 
Humphry Davy and Faraday, who have co-operated 
to that end. At present Prof. Tyndall is held in 
peculiarly high esteem, both in England and in the 
United States, on account of his talent for popular 
expositions of scientific subjects. Anyone who is conscious 
within himself of the gift and the power of working in a 
particular direction for the mental development of huma¬ 
nity, has usually a pleasure in such activity, and is ready 
to devote to it a good share of his time and his energies. 
This is especially the case with Prof, Tyndall. ’ He has, 
therefore, remained true to his post at the Royal Institu¬ 
tion, though other honourable posts have been offered 
him. But it would be quite an erroneous conception to 
think of him merely as the able, popular lecturer j for the 
greater part of his activity has always been given to 
scientific investigation, and we owe to him a series of (in 
part) highly original and remarkable researches and dis¬ 
coveries in physics and physical chemistry. 

In his discourse On the scientific use of the Imagi¬ 
nation, delivered before the British Association at Liver¬ 
pool, Prof. Tyndall has given^ a peculiarly characteristic 
description of his manner of intellectual working. There 
two ways of searching out the system of laws 
in nature-^that of abstract ideas, and that of thorough 
experimental research. The former way leads ulti- 
mately, through mathematical analysis, to an accurate 
quantitative knowledge of the phenomena. But it can 
only advance where the other has already, in some 
measure, opened up the region, ix. given an inductive 
knowledge of the laws, at least, for some groups of the 
phenomena belonging to it, and the point is merely the 
testing and clearing up of the already found laws, the 
passage^ from them to the last and most general laws of 
the region in question, and the complete unfolding of 
their consequences. This other way leads to a rich know¬ 
ledge _ of the behaviour of natural substances and forces 
m which at first the law-element is recognised only in the 
form in which artists perceive it, through vivid sensuous 
contemplation of the type of its action, in order to a later 
working out of it in the pure form of an idea. These 
two sides of the physicist’s work are never quite sepa¬ 


rate from each other, though sometimes the diyersity of 
individual gifts will adapt one man for mathematical de¬ 
duction, another for the inductive activity of experimenta¬ 
tion. Should the first method, however, become wholly 
divorced from actual observations, it falls into the 
danger of laboriously building castles in the air, on un¬ 
stable foundations, and of not finding the points at which 
it may verify the agreement of its deductions with fact. 
The second, on the other hand, would lose sight of the 
proper aim of science, if it did not work towards ulti¬ 
mately bringing its observations into the precise form of 
the idea. 

The first discovery of laws of nature previously un¬ 
known,, that is, of new forms of likeness in the course of 
apparently unconnected phenomena, is a matter of sense 
(taking this word in its widest meaning), and must 
nearly always be accomplished only by comparison of 
numerous sensuous perceptions. The perfection and 
purification of that which has been found falls afterwards 
under the working of the deductive method of thinking, 
and preferentially of mathematical analysis, as the final 
question is ever about equality of quantities. 

Now Mr. Tyndall is ^ar an experimenter; 

he forms his generalisations from extensive observations 
of the play of natural forces, and carries over what he 
has seen, in some cases to the greatest, in others to the 
smallest relations of space (as appeared in the lecture re- 
' ferred to). It is quite a mistake to consider what he calls 
imagination as mere fancy iPJiantasterei). It is exactly 
the opposite that is meant—full sensuous contemplation. 
To this mode of working is evidently to be attributed the 
clearness of his lectures on physical phenomena, as also 
his success as a popular lecturer. 

H. Helmholtz 


GROVERS ^-CORRELATION OF PHYSICAL 
FORCES ” 

The Corrdaiioii of Physical Fo?xcs, Sixth edition. With 
other Contributions to Science. By the Hon. Sir W. R. 
Grove, M.A., F.R.S., one of the judges of the Court of 
Common Pleas. (London : Longmans, 1874). 

HERE are few instances in which anyone whose life 
has not been exclusively scientific has made such valu¬ 
able contributions to science as those of Sir W. R. Grove. 
His nitric acid battery, to the invention of which he was 
led, not by accident, but by a course of reasoning, which 
in the year 1839 was as new as it was original, is a con¬ 
tribution to science the value of which is proved by its 
still surviving and continuing in daily use in every laboi'a- 
tory as the most powerful generator of electric currents, 
while hundreds of batteries invented since that of Grove 
have fallen into disuse, and become extinct in the struggle 
for scientific existence. 

The gas battery, though liot Of such practical import¬ 
ance, is still of great scientific interest, and the collection 
which we have before us of those contributions to science 
which took the form of papers, tempts us to indulge in 
speculations as to the magnitude of the results which would 
have accrued to science if so powerful a mind could havO 
been continuously directed with undivided energy towatd^ 
some of the great questions of physics. 
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But the main feature of the volume is that from which 
it takes its name, the essay on the Correlation of 
Physical Forces, the views contained in which were first 
advanced in a lecture at the London Institution in 
January 1842, printed by the proprietors, and subsequently 
more fully developed in a course of lectures in 1843, 
lished in abstract in the Literary Gatecttc. This essay 
has a value peculiar to itself. Though it has long ago 
accomplished the main point of its scientific mission to 
the world, it will always retain its place in the memory of 
the student of human thought, as one of the documents 
which serve for the construction of the histoi'y of science. 

It is not by discoveries only, and the registration of them 
by learned societies, that science is advanced. The true 
seat of science is not in the volume of Transactions, but in 
the living mind, and the advancement of science consists 
in the direction of men^s minds into a scientific channel ; 
whether this is done by the announcement of a dis¬ 
covery, the assertion of a paradox, the invention of a 
scientific phrase, or the exposition of a system of doctrine. 
It is for the historian of science to determine the magni¬ 
tude and direction of the impulse communicated by either 
of these means to human thought. 

But what we require at any given epoch for the ad¬ 
vancement of science is not merely to set men thinking, 
but to produce a concentration of thought in that part of 
the field of science which at that particular season ought 
to be cultivated. In the history of science we find that 
effects of this kind have often been produced by sugges¬ 
tive books, which put into a definite, intelligible, and 
communicable form, the guiding ideas that are already 
working in the minds of men of science, so as to lead 
them to discoveries, but which they cannot yet shape into 
a definite statement. 

In the first half of the present century, when what is 
now called the principle of the conservation of energy was 
as yet unknown by name, it flung its vague shadow back 
from the depths of futurity,” and those who had greater 
or less understanding of the times sketched out with 
greater or less clearness their view of the form into which 
science was shaping itself. 

Some of these addressed themselves to the advanced 
cultivators of science, speaking, of course, in learned 
phraseology; but others appealed to a larger audience, 
and spoke in language Avhich they could understand. 
Mrs. Somerville’s book on the “ Connection of the Physical 
Sciences” was published in 1834 and had reached its 
eighth edition in 1849. This fact is enough to show that 
there already existed a widespread desire; to be able to 
form some notion of physical science as a whole. 

But when we examine^her book in order to find out the 
nature of the connection of the physical sciences, we are 
at first tempted to suppose that it is due to the art 
of the bookbinder, who has bound into one volume 
such a quantity of information about each] of them. 
What we find in fact is a series of expositions of 
different sciences, but hardly a word about their connec¬ 
tion. The little that is said about this connection has 
reference to the mutual dependence of the different 
sciences on each other, a knowledge of the elements of 
one being essential to the successful prosecution of 
another. Thus physical astronomy requires a knowledge 
of dynamics, and the practical astronomer must learn a 


certain amount of optics in order to understand atmo¬ 
spheric refraction and the adjustment of telescopes. The 
sciences are also shown to have a common method, 
namely mathematical analysis ; so that analytical methods 
invented for the investigation of one science are [often 
useful in another. 

The unity shadowed forth in Mrs. Somerville’s book is 
therefore a unity of the method of science, not a unity of 
the processes of nature; 

Sir W. Grove’s essay may be fairly called a popular 
book, as it has reached its sixth edition. It is, there¬ 
fore, not merely a record of the speculations of the 
author, but an index of the state of scientific thought 
among a large number of readers. It has not the universal 
facility and occasional felicity of exposition which distin¬ 
guish Mrs. Somerville’s writings. No one could use it as 
a text-book of any science, or even as an aid to the culti¬ 
vation of the art of scientific conversation. The design 
of the book is to show that of the various forms of energy 
existing in nature, any one may be transformed into any 
other, the one form appearing as the other disappears. 
This is vhat is meant in the essay by the “ correlation of 
the physical forces,” and the whole essay is an exposition 
of this fact, each of the physical forces in turn being taken 
as the i tar ting-point, and employed as the source of all 
the others. 

We are sorry that we are not at present able to refer to 
the early reviews of the essay as indicating the reception 
given to the doctrine by the literary and scientific public 
at the time of its original publication. It has certainly 
exercised a very considerable effect in moulding the mass 
of what is called scientific opinion, that is to say the in¬ 
fluence which determines what a scientific man shall say 
when he has to make a statement about a science which 
he does not understand. Many things in the essay 
I which were then considered contrary to scientific opinion, 
and were therefore objected to, have since then become 
themselves part of scientific opinion, so that the objec¬ 
tions now appear unintelligible to the rising generation of 
the scientific public. 

Helmholtz’s essay “ On the Conservation of Force,” 
published in 1S47, undoubtedly masters a far greater step 
in science, but the immediate influence was confined to a 
small number of trained men of science, and it had little 
direct effect on the public mind. 

The various papers of Mayer contain matter calculated 
to awaken an interest in the transformation of energy 
even in persons not] exclusively devoted to science, but 
they were long unknown in this country, and produced 
little direct effect, even in Germany, at the time of their 
publication. 

The rapid development of thermodynamics, and of 
other applications of the principle of the conservation of 
energy, at the beginning of the second half of this century, 
belongs to a later stage of the history of science than that 
with which we have to do. 

To form a just estimate of the value of Sir W. Grove’s 
wmrk we must regard it as the instrument by which ceitain , 
scientific ideas were diffused over a large area, in lan¬ 
guage sufficiently appropriate to prevent 
sion, and yet sufficiently familiar to be listened to by 
persons who would recoil with hofrpy frto 
in which literary convention is sat^feoed id precision. 
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It is wortli while, however, to take note of the progress 
of evolution by which the words of ordinary language are 
gradually becoming differentiated and rendered scienti¬ 
fically precise. The fathers of dynamical science found 
a number of words in common use expressive of action 
and the results of action, such as force, power, action, 
impulse, impetus, stress, strain, work, energy, &c. They 
also had in their minds a number of ideas to be expressed, 
and they appropriated these words as they best could to 
express these ideas. But the equivalent words Force, Vis^ 
Krafts came most easily to hand, so that we find them 
compelled to carry almost all the ideas above mentioned, 
while the other words which might have borne a portion 
of the load were long left out of scientific language, and 
retained only their more or less vague meanings as ordi¬ 
nary words. 

Thus we have the expressions Vis accekrairix% Vis 
inoirix^ Vis viva, Vis ^norfua, and even Vis incrtice, in 
every one of which, except the second and fourth, the 
word Vis is used in a sense radically different from that 
in which it is used in the other expressions. 

Confusion may perhaps be avoided in scientific works 
when read by scientific students, by means of a careful 
appropriation of epithets such as those which distinguish 
the meanings of the word Vis, but as soon as science 
becomes popularised, unless its nomenclature is reformed 
and arranged upon a better prindple, the ideas of popular 
science will be more confused ["than those of so-called 
popular ignorance. 

Thus the “Ph>sical Forces,” whose correlation is dis¬ 
cussed in the essay before us, are Motion, Heat, Elec¬ 
tricity, Light, Magnetism, Chemical Affinity, and “ other 
modes of force.” According to the definition of force, as 
it has been laid down during the last two centuries in 
treatises on dynamics, not one of these, except perhaps 
chemical affinity, can be admitted as a force. According 
to that definition, force is that which produces change 
of motion, and is measured by the change of motion 
produced,” 

Newton himself reminds us that force exists only so 
long as it acts. Its effects may remain, but the force 
itself is essentially transitive. Hence, when we meet with 
such phrases as Conservation of Force, Persistence of 
Force, and the like, we must suppose the word Force to be 
used in a sense radically different from that adopted by 
scientific men from Newton downwards. In all these 
cases, and in the phrase “The Physical Forces” as ap¬ 
plied to heat, w'e are now, thanks to Dr. Thomas Young, 
able to use the w ord Energy instead of Force, for this word? 
according to its sc’emific definition as “ the capacity for 
performing work;'' is applicable to all these cases. The 
confusion has extended even to the metaphorical use of 
the word Force. Thus, it may be a legitimate metaphor 
to speak of the force of public opinion as being brought 
to bear on a statesman so as to exert an overpowering 
pressure upon him, because here we have an action tend¬ 
ing to produce motion in a particular direction; but 
when we speak of “the Queen’s Forces,” we use the term 
in a S'.nse as unscientific as when we speak of the 
Physical Forces The author, in his concluding remarks, 
points Odt the confusion of terms which embarrassed him 
in his eiiceavour^ to enunciate scientific propositions, on 
account of the imperfection of scientific language. This, 


lie tells us, “ cannot be avoided without a neology which 
[ have not the presumption to introduce or the authority 
to enforce.” 

Such a confession, proceeding from so great a master of" 
the art of “putting things,” is a most valuable testimony to 
the importance of the studyand special cultivation of scicn- 
lific language ; and a comparison of many passages in the 
essay with the corresponding statements in more recent 
books of far inferior power, will show how much may be 
gained by the successful introduction of appropriate 
neologies. What appeared mysterious and even para¬ 
doxical to the giant, labouring among rough-hewn words, 
dwindles into a truism in the eyes of the child, born heir 
to the palace of truth, for the erection of which the giant 
lias furnished the materials. 

Thus the appropriation of the word “ Mass ” to denote 
the quantity of matter as defined by the amount of force 
required to produce a given acceleration, lias placed the 
students of the present day on a very different level from 
those who had to puzzle out the meaning of the phrase 
Vis Inert ice by combining the explanation of Vis as force, 
with that of Imrtia as laziness. In the same way the 
word “ stress ” as an equivalent for “ action and reaction,” 
and as a generic name for pressure, tension, &c., will save 
future generations a great deal of trouble; and the dis¬ 
tinction between the possession of energy and the act of 
doing work, which is now so familiar to us, would have 
obviated several objections to the doctrine of the essay, 
which are founded on statements in which the production 
of one form of energy and the maintenance of another 
are treated as if they were operations of the same kind. 
We read at p. 163 :—Thus, “a voltaic battery, decompos¬ 
ing water in a voltameter, while the same current is em¬ 
ployed at the same time to make (maintain) an electro¬ 
magnet, gives nevertheless in the voltameter an equivalent 
of gas, or decomposes an equivalent of an electrolyte for 
each equivalent of decomposition in the battery cells, and 
will give the same ratios if the clcciro-mngnct be removed.” 

Here the maintenance of a magnet is a thing of a 
different order from the decomposition of an electrolyte ; 
the first is maintenance of energy, the otlier is doing work. 
This is well explained in the essay; but if appropriate 
language had been used from the first, the objection could 
never have been put into form. 

J. C. Clerk-Maxwell. 


FIRST FORMS OF VEGETATION 
First Forms of Vc(fctaiion, By the Rev. Hugh Mac¬ 
millan, LL.D. Second edition, corrected and revised. 
(London : Macmillan and Co.) 

R. MACMILLAN explicitly informs his readers in 
his preface to his book, that his object is not so 
much to impart cut-and-dried information as to kindle 
their sympathy and awaken their interest “ in a depart¬ 
ment of nature with which few, owing to the technical 
phraseology of botanical works, are familiar.” Such a 
purpose is very laudable indeed, and the book which 
carried it into effect might have been a very valuable one. 
Science has great need of evangelists. Students of its 
various branches experience the keenest interest in follow¬ 
ing up the lines of research and investigating the problems 
which belong to their own departments. But to feel this 
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interest it is necessary to be instructed ; and in an immense 
number of cases it is impossible to convey in non-tecbni- 
cal language, so as to be understood by the uninstructed, 
in what the interest consists. Hence it follows that a 
large number of scientific workers have conceived a de¬ 
cided contempt for all attempts to popularise science. 
Themposition is so far- sound. Still, it is extremely im¬ 
portant in the interests of science itself that its investiga¬ 
tions should not be wholly withdrawn from the notice of 
the general community and confined to a small esoteric 
class. Here the function of the evangelists needs to be 
properly recognised ; we want men with Dr. Macmillan^s 
sympathy wdth the subject-matter and liking for ex¬ 
position to take a wider view of it in respect to 
general interest than it will ever be possible for the special 
student to take. If public funds are to be devoted to 
scientific purposes, it is absolutely necessary that the 
public mind should have some idea that they are being 
expended on something of more general importance than 
individual hobbies, as they will be too apt to believe, un¬ 
less their sympathy with the work is occasionally kindled. 
It is not every branch of science which is capable of 
yielding results which can at once be turned to commer¬ 
cial profit, and though knowledge in every line of investi¬ 
gation may be expected to yield practical applications in 
the most unexpected directions, it would be an evil 
time for scientific advancement when the community 
determined to shut its eyes and^close its ears to everything 
which could not be shown to pay. It is very likely, how¬ 
ever, to begin to do this unless scientific men take mea¬ 
sures to excite intelligent interest where there is no obvious 
suggestion of profit to gratify the natural cupidity of a 
commercial country. 

It is worth while making these remarks, because it de¬ 
serves to be borne in mind that the work—though apt to 
be contemned—is not easy to do ; nor is it easy to find 
men fit to do it. And the criticisms which we shall now 
proceed to make on Dr. Macmillan’s book are made by no 
means from a desire to find fault, but rather to bring into 
prominence the inherent difficulty which exists in writing 
such a book as it should be written. If the author has 
not had a thorough drilling in the technicalities of 
the subject, then, as Dr. Macmillan has done, he will make 
some exceptionable statements and stray into sundry 
grievous pitfalls. If, on the other hand, he is quite and 
fully competent to write the book, it is tolerably certain 
he will never write it at all. The general reader wants 
his science skimmed for him—and this is an operation 
which a competent student particularly dislikes^to perform. 

It is a pity that some of Dr. Macmillan’s friends ‘Svhose 
scientific position lends weight to their opinions ” did not 
assist him in issuing the work in its new form. This in 
fact seems to be the only chance of doing the thing 
properly. The aid of those who would not actually write 
such books might at any rate be given for the purpose of 
keeping them free from glaring blunders. 

Mosses, for’example, we are told (p. 27) belong to the 
highest division of fioweiiess plants. This statement can 
only be met by a categorical negative. As to their being 
“ prefigurations of the flowering plants, epitomes of arche¬ 
types in trees and flowers,” if this is the alternative for 
technical language, the general reader can hardly be con¬ 
gratulated on the change. But the author seems not to have 


a very clear conception of the structural rank of mosses. He 
tells us on the next page that ^Hhrougli the cone-like spikes 
of the club-mosses they approximate to the pine tribe in 
their fructification.” This is a rapp 7 ‘oclieme 7 it which no 
modern systematist would think of making. In fact, 
mosses and club-mosses have the same kind of relation- 
ship^and no more that ants have with white ants or the 
albumen of an jegg with the albumen of a seed. 

On p. 37, it takes one’s breath away to read, ^’‘Besides 
these curious capsules there are other organs of fructifi¬ 
cation which clearly demonstrate the sexuality of mosses.” 
It hardly at first occurs to the reader that the author 
has no notion that the capsules are really the fertilised 
product derived from the sexual apparatus. The cap¬ 
sule—and this is one of the most remarkable things 
in the whole vegetable kingdom—is gradually developed 
from the oospore ; its being composed of modified leaves, 
as Dr. Macmillan explains on p. 40, is an antiquated 
idea. There is something indeed to strike an intelli¬ 
gent curiosity on almost every page. At p. 80 we 
are told of Lycopods “becoming slightly arborescent 
in tropical countries, pcwticularly New Zealand.” On 
p. 84 “some species” are said “to have little cone¬ 
like spikes at the tips of their branches under the 
scales of which, as, in the pine tribe, lurk the re¬ 
productive embryos.” This is simply utter nonsense. 
In so far as the process is understood we have spores 
borne in spore cases at the base of the upper sui'face 
of the fruiting scales, and these spores when dissemi¬ 
nated undergo a further process of development, which 
results in the formation of an embryo. 

Dr. Macmillan dismisses Schwenderer’s theory of 
lichens in a very ex cathed 7 ^d fashion. E71 revanche^ he is 
equally decided in rejecting Dr. Bastian’s views on 
heterogenesis. 

We regret that this book has not-been put into a more 
satisfactory shape, for the author has industriously col¬ 
lected a great deal of very interesting matter. 

W. T. T. D. 


LETTERS TO THE EDITOR 

\The Editor does 7 iot hold himself responsible for opwions exp 7 'essed 
by his correspofidents. No notice is taken of afmiymous 
communications 

Bright Meteors 

On Saturday last I saw Hvo very bright meteors, each coming 
fiom the Perseus radiant point, and isolated from smaller ones 
by such a length of time that my (possible) watch error of per¬ 
haps one minute will not prevent their being identified if they 
have been observed at other stations. 

A very bright one, almost like a rocket, passed exactly over 
Vega at 10.35. 

Another, nearly as bright, passed through the intersection of 
the diagonals of the quadrilateral of Monoceros at 10.55, 

P. G. Tait 

St. Andrew’s, N.B., Aug. 13 


Mr. Herbert Spencer and Physical i ''' 

I Cannot help thinking that something still ^ 

remains to be said on the subject of thelav* of recendy 

argued in your columns with so Spacer, 

and others. 

There are three species of extended 

magnitude and magnitude deg7t6/ Magnitude of degree ad- 
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mits in itself no oilier mathematical comparison than that of 
equality and inequality, and no other mathematical treatment 
than simple increase or decrease, and in consequence it does not 
admit directly of ordinary mathematical investigation. Number 
and extended magnitude, such as length, duration, &c., admits of 
comparison by ratio, and of addition, subtraction, multiplication, 
division, &c. Magnitudes of degree are only brought under 
mathematical processes by means of conventional measurement. 
That is to say, some number or extended magnitude, which is 
found by experience to vary with the magnitude of degree, is 
adopted eventually as the measure of that magnitude, and mathe¬ 
matical processes are applied to the measure. It is incorrect, 
iiowever, to say that we take an extended magnitude which 
varies in direct proportion with the magnitude of degree, as its 
measure, because direct proportion of magnitudes which vary 
together involves inequality of ratio of corresponding value, and, 
as already stated, the proportion of ratio does not really subsist 
between different values of a magnitude of degree, though from 
the intimate mental connection between certain magnitudes of 
degree and their measures, we often think it does. 

When, for instance, we say that the brightness of two ecjual 
lights is double that of either, the statement is quite incapable of 
proof by experiment, and is certainly not intuitional; it is simply 
conventional. If we agreed that the brightness of a number of 
equal lights should be measured by the square root of the number, 
we should have to consider that the brightness of light varies 
inversely as its distance instead of as the square of its distance 
from its origin,—a result against which nothing could be urged 
but its practical inconvenience. Or, to take the example of a 
magnitude of degree whose conventional movement is somewhat 
less familiar to our minds : when we say that our expectation 
of an event w^hich happens on an average three out of four times 
is double of our expectation of an event which happens once out 
of four times, we are clearly using words in a conventional way. 
The one belief is not really double of the other, but the average 
by which we agree to measure it is double. 

Now with respect to force and mass, both magnitudes of de¬ 
gree, it so happens that there are two almost equally natural 
methods of measuring them consistent with, but nevertheless in¬ 
dependent of, each other. Each of these maybe conventionally 
adopted, but in either case its consistence with the other can 
only be demonstrated by experiment. 

If you agree to measure force as directly proportionate to tbe 
acceleration it produces on a given mass, and mass a.s inversely 
pioportionate to the acceleration produced by a given force, 
then, to that extent, the second law of motion, and the law 
which is sometimes adopted in place of Newton’s third, are the 
results neither of experience nor intuition, but simply of conven¬ 
tion ; but then, on the other hand, it must be held that it is by 
experiencewe come to the conclusion that the mass of two bodies, 
as ad(rae measured, is the sum of their two masses, and the weight 
of two bodies the sum of their weights. If, on the other hand, 
you conventionally measure forces by the number of equal -weights 
which, will produce the same effect, and masses by the number of 
bodies of equal mass which make them up, then clearly tbe truth 
of the above portion of the laws of motion can only be proved 
hy experience. 

The mistake made by some mathematicians is that while 
ostensibly assuming the one conventional measure of- force and 
mass they tacitly assume the other, and then illogically profess 
to demonstrate the necessary consequences of their own conven¬ 
tions by reference to experience founded on the other. They 
agree to measure force by the acceleration it produces in its own 
direction on a given mass, and then profess to prove forces do 
produce such proportionate acceleration by reference to experi¬ 
ence, on the assumption that forces are to be measured by the 
number of equal weights or other forces which will produce the 
same effect. 

In the case of the first law of motion, mathematicians often 
commit an error even more flagrant. To define force as that 
which affects motion, and then to profess that it is proved by 
experience that a body acted on by no force will remain at rest 
or move uniform, is on the face of it absurd. As well might 
Euclid, after defining a circle, have appealed to experience to 
show that a figure, every point of whose circumference is not 
equally distant from the centre, is not a circle. Or as well might 
a doctor begin by defining intoxication to be a state produced by 
taking alcohol, and then appeal to the experience of the Good 
Templars to prove that in the absence of alcohol there is no 
intoxication. 

Herbert Spencer seems to me to he wrong, therefore, in con- 
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eluding that our belief in the laws of motion is in the true .sense 
(if it has any true sense) intuitive ; but his error is the more ex¬ 
cusable on account of the confusion of ideas involved in most 
mathematical explanations of these laws. 

F. CriTTHRTE 

Craaff Reinet College, 'Cape of Good Hope, June 21 


ORGANISATION OF THE FRENCH 
METEOROLOGICAL SERVICE 

measures we alluded to in Nature, voL x. 
^ p. 294, with respect to the French Meteorological 
Service, have been partially adopted, and will be shortly 
followed by others. The Meteorological Service has been 
divided between two astronomers—M. Rayet, who has 
under his special care the magnetical map of France, the 
official observations taken at the observatory, and the 
several French stations ; and M. Froat, who has been ap¬ 
pointed to investigate the great disturbances of the atmo¬ 
sphere, to send warnings to the principal French seaports, to 
publish the atlas, and correspond with the several depart¬ 
mental commissions which have been already appointed. 
These departmental commissions are appointed by the 
prefect of each department, and funds are granted to them 
out of the departmental budget and voted by the Council- 
General of each department. 

M. Leverrier issued, on August 5, a circular to these 
general commissions, informing them that the printing of 
the storm-maps, which had been stopped owing to the 
country’s calamities, was to be resumed. 

Special mention is made in this circular ol the hail¬ 
storms which have been studied most carefully by MM, 
Becquerel, father and son. Nothing has been done yet 
to increase the efficiency of lightning conductors. 

The several departmental commissions, nunibering 
about ninety, including Algiers, have been grouped into 
six natural regions. M. Ch. Sainte-Clair' .Deville has 
been sent to Algiers to organise the meteorology of that 
country, from the sea to the remotest parts of the French 
possessions in the desert. I-Ie has not finished his tour 
yet. Fle is General Inspector for Meteorology, and liad 
issued an order for altering the liours of observation, 
which order was cancelled by the Ministry. 

Some arrangements have yet to be made with the navy 
for the storm warnings. Very likely French seaports 
will continue to receive warnings from England, which 
are very popular, as well as warnings from their own 
observatory. 


NOTES 

Mr. Brian Hodgson, F.Z.S,, has presented to the library 
of the Zoological Society a large collection of original drawings 
of Himalayan Mammals, made during his residence in Nepaul 
They are of much scientific value, as being in many cases taken 
from the types on which his species are founded. 

M. Marey has recently published the results of experiments 
undertaken to determine by the graphic method what is the true 
movement of the legs in walking. His results prove convincingly 
that the brothers Weber were wrong in assuming that the 
oscillation of the leg which is not in contact with the ground is 
the same as that of a pendulum ; for when it is represented on a 
uniformly moving plan-e, the line drawn is a straight and not a 
curved one. The movement of the suspended foot is therefore 
uniform, depending on muscular action, in combination with that 
of gravity. 

Dr. Morrison Watson, Senior Demonstrator of Anatomy 
in the University of Edinburgh, has been appointed Professor of 
Anatomy in the Owens College, Manchester, 
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A PARTICULARLY closely reasoned and valuable paper has 
just been published by Dr. ‘William Marcet, F.R.wS., entitled 
"'hVii Experimental Incpiiry into the Nutrition of Animal 
Tissues,” in which the author argues out, and substantiates by 
careful analysis, his division of the constituents of animal tissues 
into the parts which constitute the working or ripe tissue, insolu¬ 
ble in water; the nutritive material of the tissue, colloid and 
soluble; and the products of tissue-destruction, crystalloid and 
soluble. We hope to be able to give an abstract of this paper 
on a future occasion. 

Les Mondes announces the death, on July 21, of Count Gustave 
Doiilcet de Pontecoulaiit, who was born in 179S. 

The seventh session of the International Congress of Antliro- 
prdogy and Prehistoric Archreology was closed at Stockholm on 
Sunda)^, after having fixed on Euda-Pesth as the next place of 
meeting. The number of members of this Association is up¬ 
wards of 1,550 : of these, Soo were present at the Stockholm 
meeting, which commenced on the 7th instant, •when the follovr- 
ing officials were chosen :—Patron, Oscar II., King ot Sweden 
and Nor-way; president, Count Plammig Plamilton, Grand 
Chancellor of the Swedish Universities ; honorary presidents, 
MM. Desor, Capellini, and Worsaae; vice-xwesidents, hllM. Ilil- 
debrandt, sen., and Nilsson (Sweden), De Qiiatrefages (France) 
Franks (England), Virchow (Germany), Dupont (Belgium), Lee. 
mans and Bogdanow (Russia ); general secretary, M. Plans 
Iliidebrandt j secretaries, MM. hlontelius, Retzius, Chantre, , 
and Cazalis de Fondouce; assistant secretaries, MM. Stolpe 
and Laiidberg; council, hIM. Bertrand, Berthelot, Evans, Von 
Quasi, Schaffhausen, Pigorini, Van Beneden, Engelhard!, Rygh, 
Von Diiben, Aspelin, Lerch, Romer, Whitney. The sittings 
were held at the Niddarfms, cr “ House of Knights,” a house 
as old as the time of Gustavns Adolphus, which belongs to the | 
Swedish nobility. Stockholm was very appropriately fixed upon 
as the place of meeting for this year’s Congress, as the northern 
antiquaries and archccologists have done a great deal to form 
the departments of research with which the Congress deals ; we j 
need only mention the names of Eruzelius, Thomsen (Denmark), | 
Nilsson, Retzius, and Iliidebrandt. The magnificent museum of i 
Stockholm w^as commenced in 1S50, and finished in 1S63, and 
the collection has been arranged by the Government Antiquary, 
M. liiklebrandt, and is one of the finest collections of prehistoric 
archasology in existence. Both the King and the city of Stock¬ 
holm gave the antiquaries a splendid welcome. 

The British Medical Association meets next year in Edinburgh, 
the xmesident-elect being Prof. Sir Robert Christison, Bart. 

A NEW physiological laboratory, and also an addition to the 
chemical laboratory of Westminster Flospital, are rapidly ap¬ 
proaching completion. 

At the meeting of the Paris Academy of Sciences on the loth 
iust, a letter from the Minister of Public Instruction was read, 
informing the Academy that in consequence of the proposition 
made to the National Assembly in the month of July last to 
establish in the neighbourhood of Paris a Physical Observatory 
independent of the Astronomical Observatory, it was decided to 
consult the Academy as to the appropriateness and utility of such 
an establishment. The Minister requested the Academy to con¬ 
sider the question and let him know what conclusion they 
came to. 

With reference to Prof. Newcomb’s investigation of the 
moon’s motion, the superintendent of the U.S. Naval Observa¬ 
tory reports that the work has been nearly accomplished and 
prepared for the press according to the original plan; but on 
examining certain terms troublesome to calculate, which it was 
supposed were entirely unimportant, it was found that the work 
could not be properly completed without them. The prepara- 


j tions for observing the transit of Venus have interfered with the 
' development of these important terms. The second part of the 
work, namely, the tables founded upon Prof. Newcoml/s theory, 
has been carried as far as it can be without the data that will be 
attainable as soon as the preparations for observing the transit of 
Venus are completed. 

Admiral Sands, in his annual report with reference to the 
work of the U.S. Naval Observatory, states that observations, 

I to be of any value to the world, must be published. If they are 
i not, the time and labour spent upon them are simply wasted ; 

' and yet they are so much more easily made than reduced, that 
i nothing is more common than to see them lie for years before 
i the computations necessary to fit them for publication are com- 
! pleted. The Naval Observatory has been enabled to resuscitate 
from its store-rooms the zones of stars observed by Capt. Gilliss, 
in Chili, in 1S50-52, and their reductions are now in such a 
state of forwardness that the resulting star catalogue will appear 
in the volume of Washington Observations for 1873. Thus it 
1 will be seen that nearly all the valuable observations which were 
at one time locked up in the archives of the observatory have 
been given to the world. 

We notice with much x^easure that the Society of Arts has 
issued a prosx^ectus of Examinations in the Technology of Agri¬ 
culture and Rural Economy, proposed to be held annually by 
I the Society, as a part of its excellent system of technological 
I examinations in the various industries of the country. We sin¬ 
cerely hope that the proposed examinations will be largely the 
means of carrying out the object which the Society has , in view 
in instituting them, viz,, the promotion of a more extended and 
intelligent study of agriculture and 01 the sciences bearing upon 
it, by those intending to adopt farming as an occupation. The 
examinations will consist of three parts :—(i) General Science, 
in which a very wide knowledge of the various sciences 
which lie at the basis of successful agriculture is demanded 
from the candidates; there are three certificates in this 
department—the Elementary Certificate, the Advanced Certi¬ 
ficate, and Honours. (2) Technology, in which a know¬ 
ledge of the many points connected with agriculture and 
rural economy will be demanded from the candidates pro¬ 
portioned to the class in which they may have passed in the 
previous examinations ; this examination looks very formidable 
on paper, and to pass creditably in it will demand extensive 
reading and hard -work on the part of the candidates, (3) Pi'ac- 
tical Knowledge : under this head the candidate must forward 
to the Society of Arts a certificate, on a form supplied, signed 
by some agriculturist with whom he may have been practically 
engaged in farming operations, showing.that he has a practical 
acquaintance with the subject. In order to render these exami¬ 
nations really useful, the Council are making application to the 
Agricultural Societies, local and general, for assistance in founding 
scholarships for successful candidates to undergo a regular course 
of instruction at an Agricultural College. We hope the scheme 
of the Society of Arts will be productive of excellent results on 
the agriculture of the country. 

M. R]2 nan has brought out a new work, “ La Mission de Plid- 
nicie,” being an account of the scientific researches in Syria 
during the‘sojourn of the French army in iS6o*6 r. 

A Committee has been formed to consider what means ought 
to be taken'/or^the construction of an aquarium at 

Prof. Gervais (U.S.) has made a commciinicatidfi -^oh’the 
teeth of the American reptile known as ' 

of the genus is abundant in Soutliern Arisiop^ wtoe it is callM 
a scorpion, and is reputed by the natives extremely veno¬ 
mous, although experiments B. J.D. 

Irwin, of the United e^Mbit any evidence 
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of this fact. There is, as Gervais and others have found, a 
striking relationship between it and some of the poisonous 
serpents in the possession of a longitudinal furrow on the back 
part of the teeth, as if to carry poison from a gland. Whether 
the animal be actually poisonous or not, Gervais calls attention 
to the peculiar structure of the teeth (as shown by the microscope 
in a cross section), tlie basal part of which is filled by folds or 
plications directed outward toward the fine exterior coat of 
enamel. 

Two new medical bi-monthly journals come to us from Paris ; 
one, the Paris Meifkal Record, is in English, and in general 
appearance and arrangement resembles the London Medical 
Record I its declared intention is to supplement the efforts of 
other medical journals. The other, Echo de Ja Prcsse Medicate, 
is intended as the complement of the above, and is to be j)iib- 
lislied every alternate week. 

The Wheeler U.S. expedition started from Washington to 
concentrate at Pueblo, Colorado, on July 15, leaving there as 
soon thereafter as the different parties can be got into shape. It 
will move in three separate divisions, which will occupy portions 
of South-western Colorado and Northern New Mexico. The 
prmcipal localities to be examined are south of the thirty- 
eighth parallel of north latitude, in the neighbourhood of the 
Rio San Juan, and the northern tributaries of the Rio Grande, 
Rio Chamas, Pecos, and Canadian, a region extremely interest¬ 
ing, and which .must shortly be opened up for mining pui-poses. 
There will be two separate astronomical parties, one in charge 
of Mr. John H. Clark, with one assistant, at the observatory, 
Ogden, Utah; the other in charge of Dr. F. L. Xampf, who 
will have two assistants, and will occupy stations at Las Vega?, 
Cimmaron, Sidney Barracks, Julesburgh, and the crossing of 
the Union Pacific Railroad at the one hundredth meridian. In 
New Mexico there will be a special party operating, consisting 
of Prof. E. D. Cope, paleontologist, and Dr. PI. C, Yarrow, 
naturalist of the survey, and one assistant. These gentlemen 
win visit certain specified areas in the valley of the Rio Grande 
and Rio San Juan. The main division will be in charge of 
Lieut. Wheeler, assisted by Lieut. C. W. Whipple and six 
civilian assistants. The first party of the first division will be in 
charge of Lieut. W. L. Marshall, assisted by three civilian 
assistants. The second party consists of Lieut. Rogers Birnie and 
five civilian assistants. The division of the first party, 

Lieut. P. hi. Price and four ci\ man assistants ; second party, 
Lieut. S. E. Blunt and tliree civilian assistants. There is also a 
special natural history party, at present operating in portions of 
Arizona and New Mexico, consisting of Dr. J. T. Rothrock, 
botanist. Prof. PL W. Henshaw, ornithologist, and James 
Rutter, general collector. Dr. Oscar Loew will acompany the 
expedition as chemist and mineralogist, and will be assigned to 
one of the above-named sections. The entire expedition is 
made up of nine different parties, and -vvili cover a wide and 
interesting field; and it is hoped that our geographical know¬ 
ledge, in the broadest sense of the word, will be greatly aug¬ 
mented by its labours and inv^tigations. Mr. Henshaw and 
his associates of the special party, above referred to, have been 
heard from in the vicinity of Fort Wingate, New Mexico, where 
they were making the best of their way south. They have 
aheady secured extensive collections of specimens, and a box 
has been received at the Washington office containing a number 
of bird-skins, Indian crania, fish, reptiles, insects, plants, &c» 
This party wiU proceed south to near the hlexican boundary, 
and then retrace their steps, disbanding at Santa Fe in the fall. 

Ik a paper reprinted from the American yournal of Science 
and Arts, On the conneciion between isomorphism, molecular 
w^ht, and physiological action, by James Blake^ M.D., the 
following results_ of investigations on the action 


of substances when introduced into the veins or arteiies of living 
animals i. In the changes induced in living matter by inor¬ 
ganic compounds, the character of the change deiicnds more on 
the physical properties of the reagent than on its more purely 
chemical properties. 2. That the character of the changes is 
determined by the isomorphous relations of the electro-positive 
element of the reagent. 3. That among the compounds of the 
more purely metallic elements, the quantity of substances in the 
same isomorphous group required to produce analogous changes 
in living matter, is less as the atomic weight of the electro-posi¬ 
tive element increases. 4. That the action of inorganic com¬ 
pounds on living matter appears not to be connected with the 
changes they produce in the proximate elements of the solids 
and fluid.?, when no longer forming part of a living body, at 
least in so far as our present means of research enable us to 
judge. 5. That in living matter we possess a reagent capable of 
aiding us in our investigations on the molecular properties of 
substances. 

There have been found in the Waiora district, Central India, 
in a coalfield of about 1,000 acres, two seams, one 15 ft. and the 
other 20 ft. thick, close [together. In other parts the seam is 
from 50 ft. to 60 ft. thick. It is also said there are millions of 
tons of iron ore yielding 70 per cent, of metallic iron. 

Among other recent interesting announcements is that by Mr. 
O. liarger of the discovery in the coal measures of Illinois of a 
fossil spider, to which the name ArPirolj'ccsa anlitpia has been 
applied. 

The telegraphic apparatus at.the U.S. Naval Gbservatory at 
Washington is now connected with the main lines of the Wester]! 
Union Telegraph Company, so that .not only is the time-ball 
dropped daily at noon, but the same signal i.s widely distributed 
by the telegraph company. It goes directly from the observatory 
to the main office in New York city, and tlience it is sent to 
nearly every State in the Union. The immediate ‘object of these 
signals is to furnish accurate and uniform time to the railroads, 
and throughout the whole of the .vast territory in tpiestion there 
is scarcely a train whose movements arc not regulated by the 
observatory clocks. The clocks at the Navy Department, at tlie 
Army Signal Office, at the Treasury DeparUnent, and at the 
Western Union Telegraph Company’s office arc all constructed 
on the system known as Hamblett’s, and are directly controlled 
by electric currents sent every second by the standard clock at 
the observatory. , 

The additions to the Zoological Society’s Gardens during the 
past week include a l^uma (Fells eoncolor), and three Kinkajous 
(Ce7‘coleptes caitdivolvidus), from Soulli America, presented by 
Mr. W. Delisle Bowles; a Cuvier’s L'oucan [Rampkaslos enrieri), 
from Brazil, presented by Mr. Philip Ilanington ; a Macaque 
Monkey (Macacus cynomolgus), white variety, from India, pre¬ 
sented by Sir Andrew Clarke; a West African Python (Python 
sehtd), ’deposited; a Crested Agouti (Dasypvcta crislata), from 
South ; America ; five common Kingfishers (Aleedo isjlnda)) 
British, purchased. 


THE BRITISH ASSOCMTION FOR THE j 
ADVANCEMENT OF SCIENCE 

HE forty-fourth Annual Meeting of the Association 
was opened yesterday at Belfast, when Prof. A. W. 
Williamson resigned the Presidency to Prof. Tyndall, 
who delivered the opening Address. 

As in former years, wc are able, by the courtesy of the 
officers of the Association, to publish this week the 
Address of the President of the Association, and the 
Addresses of some of the Presidents of Sections. 





Aug. 20 , 1874 ] 


309 


NATURE 


INAUGU 31 AL ADDRESS OF pROF. JoiIN TyNDALL, D.C.L., 
LL.D., F.R.S., President. 

An impulse inherent in primeval man turned his thou jhts and 
questionings betimes towards the sources of natural phenomena. 
The same impulse, inherited and intensified, is the spur of 
scientific action to-day. Determined by it, by a process of ab¬ 
straction from experience we form physical theories which lie 
beyond the pale of experience, but which satisfy the desire of 
the mind to see every natural occurrence re-ling upon a cause. 
-In forming their notions of the origin of things, our earliest his¬ 
toric (and doubtless, we might add, our prehistoric) ancestors 
pursued, as far as their intelligence permitted, the same course. 
They also fell back upon experience, but with this difference— 
that the particular experiences which furnished the weft and woof 
of their theories were drawn, not from the study of nature, but 
from what lay much closer to them, the observation of men. 
Their theories accordingly took an anthropomorphic form. To 
supersensual beings, which, however potent and invisible, were 
nothing but a species of human creatm-es, perhaps raised from 
amongmankind, and retaining all human passions and appetites, 
were handed over the rule and governance of natural pheno¬ 
mena. 

Tested by obseiwation and reflection, these early notions failed 
in the long run to satisfy the more penetrating intellects of our 
race. Far in the depths of history we find men of exceptional 
power differentiating themselves from the crowd, rejecting these 
anthropomorphic notions, and seeking to connect natural pheno¬ 
mena with their physical principles. But long pidor to these 
purer efforts of the miderstanding the merchant had been abroad, 
and rendered the philosopher possible ; commerce had been de¬ 
veloped, wealth amassed, leisure for travel and for speculation 
secured, while races educated under different conditions, and 
therefore differently informed and endowed, had been stimulated 
and sharpened by mutual contact. In those regions where the 
commercial aristocracy of ancient Greece mingled with its eastern 
neighbours, the sciences w’ere bom, being nurtured and developed 
by free-thinking and courageous men. The state of things to be 
displaced may be gathered from a passage of Euripides quoted 
by Hume. “Thereis nothing in the world ; no glory, no pros¬ 
perity. The gods toss all into confusion ; mix everything with 
•'ts reverse, that all of us, from our ignorance and uncertainty, 
may pay them the more worship and reverence.” Now, as 
science demands the radical extirpation of caprice and the absolute 
reliance upon law in nature, there grew with the growth of 
scientific notions a desire and determination to sweep from the 
field of theory this mob of gods and demons, and to place natural 
phenomena on a basis more congruent with themselves. 

The problem which had been previously approached from 
above was now attacked from below; theoretic effort passed 
from the super to the sub-sensible. It was felt that to construct 
the universe in idea it "was necessary to have some notion of its 
constituent parts—of what Lucretius subsequently called the 
“First Beginnings.” Abstracting again from experience, the 
leaders cf scientific speculation reached at length the pregnant 
doctrine of atoms and molecules, the latest developments of 
W'hich w^ere set forth with such power and clearness at the last 
meeting of the British Association. Thought no doubt had long 
hovered about this doctrine before it attained the precision and 
completeness which it assumed in the mind of Democritus,t a 
philosopher who may well for a moment arrest our attention. 
“Few great men,” says Lange, in his excellent “History of 
Materialism,” a work to the -spirit and the letter of which I am 
equally indebted, “ have been so despitefully used by history as 
Democritus. In the distorted images sent down to us through 
unscientific traditions there remains of him almost nothing but 
the name of the ‘ laughing philosopher, ’ while figures of im¬ 
measurably smaller significance spread themselves at full length 
before us.” Lange speaks of Bacon’s high appreciaiion of De¬ 
mocritus—for ample illustrations of which I am indebted to my 
excellent friend Mr. Spedding, the learned editor and biographer 
of Bacon. It is evident, indeed, that Bacon considered Demo¬ 
critus to be a man of weightier metal than either Plato or Aris¬ 
totle, though their philosophy “ was noised and celebrated in the 
schools, amid the din and pomp of professors.” It was not they, 
but Genseric and Attila and the barbarians, who destroyed the 
atomic philosophy. “For at a time when all human learning 
had suffered shipwreck, these planks of Aristotelian and Platonic 
philosophy, as being of a lighter and more inflated substance, 

^ Hume, Natural History^of Religion.** 

t Boni46oB.c.1 


were preserved and come down to us, while things more solid 
sank and almost passed into oblivion.” 

The principles enunciated by Democritus reveal his uncom¬ 
promising antagonism to those who deduced the phenomena of 
nature from the caprices of the gods. They are briefly these :— 
I. From nothing comes nothing. Nothing that exists can be 
destroyed. All changes are due to the combination and separa¬ 
tion of molecules. 2. Nothing happens by chance. Ev^ry oc¬ 
currence has its cause from which it follows by necessity. 3. The 
only existing things are the atoms and empty space ; all else is 
mere opinion. 4. The atoms are infinite in number, and infinitely 
various in form ; they strike together, and the lateral motions 
and whirlings which thus arise are the beginnings of worlds. 
5. The varieties of all things depend upon the varieties of their 
atoms, in number, size, and aggregation. 6. The soul consists 
of free, smooth, round atoms, like those of fire. These are the 
most mobile of all. They interpenetrate the whole body, and 
in their motions the phenomena of life arise. Thus the atoms of 
Democritus are individually without sensation ; they combine in 
obedience to mechanical laws ; and not only organic forms, but 
the phenomena of sensation and thought are also the result of 
their combination. 

That great enigma, “the exquisite adaptation of one part of 
an organism to another part, and to the conditions of life,” more 
especially the construction of the human body, Democritus made 
no attempt to solve. Empedocles, a • man of more fiery and 
poetic nature, introduced.the notion of love and hate among the 
atoms to account lor their combination and separation. Noti¬ 
cing this gap in the doctrine of Democritus, he struck in with the 
penetrating thought, linked, however, with some wild specula¬ 
tion, that it lay in the very nature of those combinations which 
were suited to their ends (in other words, in harmony with their 
environment) to maintain themselves, while unfit combinations, 
having no proper habitat, must rapidly disappear. Thus more 
than 2.000 years ago the doctrine of the “ survival of the fittest,” 
which in our day, not on the basis of vague conjecture, but of 
positive knowledge, has been raised to such extraordinary signi¬ 
ficance, had received at all events partial enunciation.'*^ 

EpicuruSjt said to be the son of a poor schoolmaster at Samos, 
is the next dominant figure in the history of the atomic philo¬ 
sophy. He mastered the writings of Democritus, heard lectures 
in Athens, returned to Samos, and subsequently wandered 
through various countries. He finally returned to Athens, 
•where he bought a garden, and surrounded himself by pupils, 
in the midst of whom he lived a pure and serene life, and died a 
peaceful death. His philosophy was almost identical with that 
of Democritus ; but he never quoted either friend or foe. One 
main object of Epicurus was to free the world from superstition 
and the fear of death. Death he treated with indifference. It 
merely robs us of sensation. As long as we are, death is not ; 
and when death is, we are not. Life has no more evil for him 
who has made up his mind that it is no evil not to live. He 
adored the gods, but not in the ordinary fashion. The idea of 
divine power, properly purified, he thought an elevating one. 
Still he taught, “ Not he is godless who rejects the gods of the 
crowd, but rather he who accepts them.” The gods were to 
him eternal and immortal beings, whose blessedness excluded 
every thought of care or occupation of any kind. Nature pursues 
her course in accordance with everlasting laws, the gods never 
interfering. They haunt 

The lucid interspace of world and world 
Where never creeps a cloud or moves a wind. 

Nor ever falls the least white star of snow, 

Nor ever lowest roll of thunder moans, 

Nor sound of human sorrow mounts to mar 
Their sacred everlasting calm.^f 

Lange considers the relation of Epicurus to the gods subjec¬ 
tive ; the indication probably of an ethical requirement of his 
own nature. We cannot read history with open eyes, or study 
human nature to its depths, and fail to discern such a require¬ 
ment. Man never has been and he never will be satisfied with 
the operations and products of the understanding alone ; lienee 
physical science cannot cover all the demands of his nature. 
But the history of the efforts made to satisfy these .dejnan<ls 
might be broadly described as a history of error^^t^ 
consisting in ascribing fixity to that which is fluent, wMA "rties 
as we vary, being gross when w*eare gross, bec<M^si"'«our 
capacities widen, more abstract and'subSihe.;. 
point the mind of Epicurus was at 

* Lange, and edit, p. 23. , ■ 
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nor expected, here or hereafter, any personal profit from his rela¬ 
tion to the gods. And it is assuredly a fact that loftiness and 
serenity of thought may be promoted by conceptions which in¬ 
volve no idea of profit of this kind. Did I not believe,” said 
a great man to me once, “"that an Intelligence is at the heart of 
things, my life on earth would be intolerable,” The ntterer of 
these words is not, in my opinion, rendered less noble but more 
noble, by the fact that it was the need of ethical harmony here, 
and not the thought of personal profit hereafter, that prompted 
his observation. 

A century and a half after the death of Epicurus,^ Lucretius 
wrote his great poem, “ On the Nature of Things,” in which he, 
a Roman, developed with extraordinary ardour the philosophy 
of his Greek predecessor. He wishes to win over his friend 
Memnius to the school of Epicurus; and although he has no 
rewards in a future life to offer, although his^ object appears to 
be a purely negative one, he addresses his friend \vith the heat 
of an apostle. His object, like that of his great forerunner, is 
the destruction of superstition ; and considering that men trem¬ 
bled before eveiy natural event as a direct monition irom the 
gods, and that everlasting torture was also in prospect, the free¬ 
dom aimed at by Lucretius might perhaps be deemed a positive 
good. “ This terror,” he says, “and darkness of mind must be 
dispelled, not by the rays of the sun and glittering shafts of day, 
but by the aspect and the law of nature.” He refutes the notion 
that anything can come“ out of nothing, or that that which is 
once begotten can be recalled to nothing. The first beginnings, 
the atoms, are indestructible, and into them all things can be 
dissolved at last. Bodies are partly atoms and partly combina¬ 
tions of atoms; but the atoms nothing can quench. ^ They are 
strong in solid singleness, and by their denser combination all 
things can be closely packed and exhibit enduring strength. He 
denies that matter is infinitely divisible. We come at length to 
the atoms, without -whicb, as an imperishable substratum, all 
order in the generation and development of things would be 
destroyed. 

The mechanical shock of the atoms being in his view the all- 
sufiicient cause of things, he combats the notion that the consri- 
tution of nature has been in any wuy determined by intelligent 
design. The interaction of the atoms throughout infinite time 
rendered all manner of combinations possible. Of these the fit 
ones persisted, while the unfit ones disappeared. Not after sage 
deliberation dll the atoms station themselves in their right place.s, 
nor did they bargain what motions they should assume. From 
all eternity they have been driven together, and after trying 
motions and Unions of every kind, they fell at length into the 
arrangements out of which this system of things has been formed. 
His grand conception of the atoms falling silently through im¬ 
measurable ranges of space and time suggested the nebular 
hypothesis to Kant, its first propoiinder. “If yon will appre¬ 
hend and keep in mind these things, Nature, free at once, and rid 
of her haughty lords, is seen to do all things spontaneously of 
herself, without the meddling of the gods.”+ 

During the centui'ies between the first of these three philoso¬ 
phers and the last, the human intellect was active in other fields 
than theirs. The Sophists had mn through their career. At 
Athens had appeared the three men. Socrates, Plato, and Aris¬ 
totle, whose yoke remains to some extent unbroken to the pre¬ 
sent hour. Within this period also the School of Alexandria 
was founded, Euclid wrote his “Elements,” and he and others 
made some advance in optics. Archimedes had propounded the 
theory of the lever and the principles of hydr statics. Pytha¬ 
goras had made his experiments on the harmonic intervals, while 
astronomy was immensely enriched by the discoveries 0: Piippar- 
chus, who was followed by the historically mure celebrated 
Ptolemy. Anatomy had been made the basis of scientific medi¬ 
cine ; and it is said by Draper X that vivisection then began. 
In fact, the science of ancient Greece had already cleared the 
world of the fantastic images of divinities operating capriciously 
through natural phenomena. It had shaken itself free from that 
fruitless scrutiny “by the internal light of the mind alone,” which 
had vainly sought to transcend experience and reach a knowledge 
of ultimate causes. _ Instead of accidental observation, it had 
introduced observation with a purpose j instruments were em¬ 
ployed to aid the senses ; and scientific method was rendered in 

* Bom 99 B.c, 

Monro’s translation. Tn his criticism of this work {Co>iiemf>orary Re~ 
1867) Dr. Ha\*man does not appear to be aware of the really sound 
and subtile observations on which the reasoning of Lucretius, thou'^^h erro¬ 
neous, sometimes rests. 

t “ History, of- the Intellectual Development of Europe,” p. 295. 


a great measure complete by the union of induction and experi¬ 
ment. 

What, then, stopped its victorious advance ? Why was the 
scientific intellect compelled, like an exhausted soil, to lie fallow 
for nearly two millenniums before it could regather the--elements 
necessary to its fertility and strength ? Bacon has already let us 
know one cause ; Whewell ascribes this stationary period to four 
causes—obscurity of thought, servility, intolerance of disposition, 
enthusiasm of temper ; and he gives striking examples of each.* 
But these characteristics must have had their causes, which lay in 
the circumstances of the time. Rome and the other cities of the 
empire had fallen into moral putrefaction. Christianity had 
appeared, offering the gospel to the poor, and by moderation if 
not asceticism of life, practically protesting against the prolligacy 
of the age. The sufferings of the early Christians and the extra¬ 
ordinary exaltation of mind which enabled them to triumph over 
the diabolical tortures to which they were subjected,f must have 
left traces not easily effaced. They scorned the earth, in view 
of that “ building of God, that house not made with hands, 
eternal in the heavens.” The Scriptures which ministered to 
their .spiritual needs were also the measure of their science. 
When, for example, the celebrated question of aiilipodes came 
to be discussed, the Bible was with many the ultimate' court of 
appeal. Augustine, who flourished A.D. 400, would not deny 
the rotundity of the earth, but he would deny the possible exist¬ 
ence of inhabitants at the other side, “because no such race is 
recorded in Scripture among the descendants of Adam.” Arch¬ 
bishop Boniface was shocked at the assumption of a “world of 
human beings out of the reach of the means of salvation.’’ Thus 
reined in, science was not likely to make much progress. Later 
on, the political and theological strife between the Church and 
civil governments, so powerfully depicted by Draper, must have 
done much to stifie fnvestigition. 

Whewell makes many wise and brave remarks regarding the 
spirit of the Middle Ages. It was a menial spirit. The seekers 
after natural knowledge had forsaken that fountain of living 
waters, the direct appeal to nature by observation and experi¬ 
ment, and Imd given themselves up to the remanipulaiion of the 
notions of their predecessors. It was a lime when thought had 
become abject, and when the acceptance of mere aulhority led, 
as it always does in science, to intellecoial death. Natural 
events, instead of being traced to physical, were referred to 
moral causes, while an exercise of the p)hantasy, almost as 
degrading as the spiritualism of the present day, look the place 
of sderitific speculation. Then came the my.sticisin of the Middle 
Ages, magic, alchemy, the Neo-platonic ])liiloKC)pliy, with its 
visionary though sublime attractions, which caused men to look 
with shame upon their own bodies ns hindrances to the al*»sorption 
of the creature in the blessedness of the Creator. Finally came 
the scholastic philoso])hy, a fusion, according to 1 range, of the 
least mature notions of Aristotle with the Chrislianity ofthe west 
Intellectual immobility was the result As a 1 raveller without a 
compass in a fog may wander long, imagining be is making way, 
and find himself, after hours of toil at iiis starting-point, so the 
schoolmen, having tied and untied the same knots, and formed 
i and dissipated the same clouds, found themselves at the end of 
centuries in their old position. 

With regard to the infiLience wielded by Aristotle in tlie 
Middle Ages, and which, though to a less extent, he still wields, 

I would ask permission to make one remark. When the human 
mind has achieved greatness and given evidence of extraordi¬ 
nary power in any domain, there is a tendency to credit-it with 
similar power \n all other domains. Thus theoiogians have 
found comfort and assurance in the tin night iliat hi cwton dealt 
with the question of revels,lion, forgclfiil of iltc tact that the 
very devotion of his powers, through all tlie licst years of his 
life, to a totally different class of ideas, nut to speak of any 
natural disqualification, tended to render him less instead of 
more competent to deal with theological and historic questions. 
Goethe, starting from his established greatness as a poet, and 
indeed from his positive discoveries in natural history, produced 
a profound impression among the painters of Germany when he 
published his “Farhenlehre,” in which he endeavoured to over¬ 
throw Newton's theory of colours. This theory lie deemed so’ 
obviously absurd, that he considered its author a charlatan, and 
attacked him with a coric-ponding vehemence of language. In 
the domain of natui'al history Goethe had made really conriJex'- 
able discoveries j and we have high autliorily for assuming that 

* “ History of the Inductive Sciences,” vol. i. 

t Depicted wkh yiyidnes? in Mum’s Antichrist/’ 
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had lie devoted himself wholly to that side of science, he might 
have reached in it an eminence comparable with that which he 
attained as a poet. In sharpness of observation, in the detec¬ 
tion of analogies, however apparently remote, in the classifica¬ 
tion and organisation of facts according to the analogies discerned, 
Goethe possessed extraordinary powers. These elements of 
cientific inquiry fall in with the discipline of the poet. But, on 
the other hand, a mind thus richly endowed in the direction of 
natural history, may be almost shorn of endowment as regards 
the more strictly called physical and mechanical sciences. 
Goethe was in this condition. He could not formulate distinct 
mechanical conceptions ; he could not see the force of mechani- 
cal reasoning; and in regions where such reasoning reigns 
supreme he became a mere faiuus to those who followed 
him. 

I have sometimes permitted myself to compare Aristotle with 
Goethe, to credit the Stagirite with an almost superhuman 
power of amassing and systematising facts, but to consider him 
fatally defective on that side of the mind in respect to -which 
incompleteness has been justly ascribed to Goethe. Whewell 
refers the errors of Aristotle, not to a neglect of facts, but to a 
nf-glect of the idea appropriate to the facts ; the idea of mechani¬ 
cal cause, which is force, and the substitution of vague or inap- 
ptlicable notions, involving only relations of space or emotions of 
wonder.” This is doubtless true; but the word neglect” 
implies mere intellectual misdirection, whereas in Aristotle, as in 
Goethe, it was not, I believe, misdirection, but sheer natural 
incapacity which lay at the root of his mistakes. As a physicist, 
Aristotle displayed what we should consider some of the worst 
attributes of a modern physical investigator—indistinctness of 
ideas, confusion of mind, and a confident use of language, which 
led to the delusive notion that he had really mastered his sub¬ 
ject, while he as yet had failed to grasp even the elements of 
it. He ]DUt words in the place of things, subject in the place of 
object. He preached induction without practising it, inverting 
the true order of inquiry by passing from the general to the par¬ 
ticular, instead of from the particular to the general. He made 
of the universe a closed sphere, in the centre of which he fixed 
the earth, proving from general principles, to his own satisfac¬ 
tion and that of the world for near 2,000 years, that no other 
universe was possible. His notions of motion were entirely 
imphysical. It was natural or unnatural, better or worse, calm 
or violent—no real mechanical conception regarding it lying at 
the bottom of his mind. He affirmed that a vacuum could not 
exist, and proved that if it did exist motion in it would be im¬ 
possible. He determined ctpriorihovi many species of animals 
must exist, and showed on general principles why animals must 
have such and such parts. When an eminent contemporary 
philosopher, who is far removed from errors of this kind, 
remembers these abuses of the d priori method, he will be able 
to make allowance for the jealousy of physicists as to the accept¬ 
ance of so-called d priori truths. Aristotle’s errors of detail 
were grave and numerous. He affirmed that only in man we 
had the beating of the heart, that the left side of the body was 
colder than the right, that men have more teeth than women, 
and that there is an empty space, not at the front, but at the 
back of every man’s head. 

There is one essential quality in physical conceptions which 
was entirely wanting in those of Aristotle and his followers. I 
wish it could be expressed by a word untainted by its associa¬ 
tions ; it signifies a 'capability of being placed as a coherent 
picture before the mind. The Germans express the act of pic¬ 
turing by the word z'orstclloi, and the picture they call a z^orsiJ‘ 
"We have no word in English which comes nearer to our 
requirements than imagination, and, taken with its proper limi¬ 
tations, the word answers very well; but, as just intimated, it is 
tainted by its associations, and therefore objectionable to some 
minds. Compare, with reference to this capacity of mental pre¬ 
sentation, the case of the Aristotelian, who refers the ascent of 
water in a pump to Nature’s abhorrence of a vacuum, with that of 
Pascal when he proposed to solve the question of atmospheric 
pressure by the ascent of the Puy de Dome. In the one case 
the terms of the explanation refuse to fall into place as a physical 
image ; in the other the image is distinct, the fall and rise of the 
barometer being clearly figured as the balancing of two varying 
and opposing pressures. 

During the drought of the Middle Ages in Christendom, the 
Arabian intellect, as forcibly shown by Draper, was active. 
With the intrusion of the Moors into Spain, cleanliness, order, 
learning, and refinement took the place of their opposites- 


When smitten with the disease, the Christian peasant resorted 
to a shrine ; the hloorish one to an instructed physician. The 
Arabs encouraged translations from the Greek philosophers, but 
not from the Greek poets. They turned in disgust “^‘from the 
lewdness of our classical mythology, and denounced as an un¬ 
pardonable blasphemy all connection between the impure 
Olympian Jove and the Most Pligh God.” Draper traces still 
further than Whewell the Arab elements in our scientific terms, 
and points out that the under garment of ladies retains to this 
hour its Arab name. He gives examples of what Arabian men 
of science accomplished, dwelling particularly on Alhazen, who 
was the first to correct the Platonic notion that rays of light are 
emitted by the eye. He discovered atmospheric refraction, and 
points out that we see the sun and moon after they have set. 
Pie explains the enlargement of the sun and moon, and the 
shoitening of the vertical diameters of both these bodies, when 
near the horizon. He is aware that the atmosphere decreases in 
density with increase of height, and actually fixes its height at 
5S.V miles. In the Book of the Balance Wisdom, he sets forth 
the connecdon between the weight of the atmosphere and its 
increasing density. He shows that a body will weigh differently 
in a rare and a dense atmosphere : he considers the force with 
which plunged bodies rise through heavier media. Pie under¬ 
stands the doctrine of the centre of gravity, and applies 
it to the investigation of balances and steelyards. He re¬ 
cognises gravity as a force, though he falls into the error of 
making it diminish at the distance, and of making it purely 
terrestrial. He knows the relation between the velocities, 
spaces, and times of falling bodies, and has distinct ideas of 
capillary attraction. He improves the hydrometer. The deter¬ 
mination of the densities of the bodies as given by Alhazen 
approach very closely to our own. I join,” says Draper, in the 
pious prayer of Alhazen, “that in the day of judgment the 
All-Merciful will take pity on the soul of Abur-Raihan, because 
he was the first of the race of men to construct a table of specific 
gravities.” If all this be historic truth (and I have entire con¬ 
fidence in Dr. Draper), well may he “ deplore the systematic 
manner in which the literature of Europe has contrived to put 
out of sight our scientific obligations to the Mahommedans.” ^ 

Towards the close of the stationary period a word-weariness, 
it I may so express it, took more and more possession of men’s 
minds. Christendom had become sick of the school philosophy 
i and its verbal wastes, which led to no issue, but left the intellect 
in everlasting haze. Here and there was heard the voice of one 
impatiently crying in the wilderness, “Not unto Aristotle, not 
unto subtle hypotheses, not unto Church, Bible, or blind tradi¬ 
tion, must we turn for a knowledge of tbe universe, but to the 
direct investigation, of nature by observation and experiment.” 
In 1543 the epoch-making work of Copernicus on the paths of 
the heavenly bodies appeared. The total crash of Aristotle’s 
closed universe with the earth at its centre followed as a 
consequence; a.id “the earth moves” became a kind of 
watchw'ord among intellectual freemen. Copernicus was the 
Canon of the Church of Frauenburg, in the diocese of 
Ermeland. For three-and-thirty years he had withdrawn 
himself from the world and devoted shimself to the consoli¬ 
dation of his great scheme of the solar system. lie made its 
blocks eternal; and even to those wEo feared it and desired its 
overthrow it w'as so obviously strong that they refrained from 
meddling with it. In the last year of the life of Copernicus his 
book appeared : it is said that the old man received a copy of it 
a few days before his death, and then departed in peace. 

The Italian philosopher Giordano Bruno w'as one of the 
earliest converts to the new astronomy. Taking Lucretius as 
his exemplar, he revived tlie notion of the infinity of worlds; 
and combining with it the doctrine of Copernicus, reached the 
sublime generalisation that the fixed stars are suns, scattered 
numberless through space and accompanied by satellites, which 
bear the same relation to them as the earth does to our sun, or 
our moon to our earth. This was an expansion of transcendent 
import; hut Bruno came closer than this to our present line of 
thought. Struck with the problem of the generation and main¬ 
tenance of organisms, and duly pondering it, he came to the con¬ 
clusion that nature in her productions does not imitate the toidijdc 
of man. Her process is one of unravelling and urffold^. , jfEe 
infinity of forms under which matter appears weiie not 
upon it by an external artificer ; by its own intfifiric force and 
virtue it brings these forms forth. Matter is not liaked, 

empty capacity which philosophers have pictured te tO bat 
* ** of Europe/’''5®*' 




312 


NATURE 


\Aug. 20 , 1874 


tlie universal mother, who brings forth all things as the fruit of, 
her own womb. 

This outspoken man was originally a Dominican rnonk. He 
was accused of heresy and had to fly, seeking refuge in Geneva, 
Paris, England, and Germany. In 1592 he fell into the hands 
of the Inquisition at Venice. He was imprisoned for many 
years, tried, degraded, excommunicated, and handed over to the 
civil power, with the request that he should be treated gently 
and without tlie shedding of blood.” This meant that he was 
to be burnt; and burnt accordingly he was, on Feb. 16, 1600. 
To escape a similar fate, Galileo, thirty-three years afterwards, 
abjured, upon his knees and with his hand on the holy gospels, 
the heliocentric doctrine. After Galileo came Kepler, who 
from his German home defied the power beyond the Alps. He 
traced out from pre-existing observations the laws of planetary 
motion. The problem was thus prepared for Newton, who bound 
those empirical laws together by the principle of gravitation. 

During the Middle Ages the doctrine of atoms had to all 
appearance vanished from discussion. In all probability it held 
its ground among sober-minded and thoughtful men, though 
neidier the Church nor the world was prepared to hear of it 
with tolerance. Once, in the year 1348, it received distinct 
expression. But retractation by compulsion immediately followed, 
and thus discouraged, it slumbered till the 17th century, when it 
was revived by a contemporaiy of Plobbes and Descartes, the 
Pere Gassendi. 

The analytic and synthetic tendencies of the human mind ex¬ 
hibit themselves throughout history, great writers x‘angmg them¬ 
selves sometimes on the one side, sometimes on the other. Men 
of lofty feelings, and minds open to the elevating impressions 
produced by nature as a whole, whose satisfaction, therefore, is 
rather ethical than logical, have leaned to the synthetic side; 
while the analytic harmonises best with the more precise and 
more mechanical bias which seeks the satisfaction of the under¬ 
standing. Some form of pantheism was usually adopted by the 
one, while a detached Creator, working more or less after the 
manner of men, was often assumed by the other.Gassendi is 
hardly to be ranked with either. Having formerly acknowledged 
God as the first great cause, he immediately drops the idea, 
applies the known laws of mechanics to the atoms, and thence 
deduces all vital phenomena. God who created eaith and water, 
plants and animals, produced in the first place a definite number 
of atoms, which constituted the seed of all things. Then began 
that series of Gpmbinalions and decompositions which goes on at 
the present day, and whidi will continue in the future. The 
principle of every change rerides in matter. In artificial produc¬ 
tions the moving principle is different from the material worked 
upon ; but in nature the agent works within, being the most 
active and mobile part of the material itself. Thus this bold 
ecclesiastic, without incurring the censure of the Church or the 
world, contrives to outstrip Mr. I>arwin. The same cast of 
mind which caused him to detach the Creator from his universe 
led him also to detach the soul from the body, though to the 
body he ascribes an influence so large as to render the soul 
almost unnecessary. The aberrations of reason were in his view 
an affair of the material hrain^ Mental disease is hrain-disease; 
but then the immortal reason sits apart, and cannot be touched 
by the disease*- The errors of madness are errors of the instru¬ 
ment, ' not 'bf tite pofforiner. 

a mere result of education, connecting 
its^ probably with the deeper mental structure of the tw’o men, 
that the idea of Gassendi, above enunciated, is substantially the 
sameasfhat expressed by Prof. Clerk Maxwell at the close of 
the very noble lecture delivered by him at Bradford last year. 
Accordiing to both philosophers, the atoms, if I understand 
aright, are the/r^rrs^ maierials, the “ manufactured articles,” 
which, fonned by the skill of the Highest, produce by their sub¬ 
sequent interactloii all the phenomena of the material world. 
There seems to be this difference, hovtover, between Gassendi 
and Maxwell. The one J^ostulates, the other infers his first 
cause. In ^ mpufactured articles, Prof, Maxwell finds the 
basis of an induction which enables him to scale philosophic 
heights considered inacc^ible by Kant, and to take the logical 
step from the atoms to their Maker. ^ 

The atomic doctrine, in whole or in part, was entertained by 
Bacon, Descartes, Hobbe^ Locke, Newton, Boyle, and their 

* universe was the Strashurg clock with an. outside 

artmcier. ' Goethe, on the other hand, sang 

** Ihm ziemt's die Welt im Innem 2U. bewegen, 

Natur in'sich, sich in Natur zu hegen.” • 

The same re^gnance to the clockmaka: conception is manifest in Carlyle. 


successors, until the chemical law of multiple proportions enabled 
Dalton to confer upon it an entirely new significance. In our 
day there are secessions from the theory, but it still stands firm. 
Only a year or two ago Sir William Thomson, with charac¬ 
teristic penetration, sought to determine the sizes of the atoms, 
or rather to fix the limits between which their sizes lie ; while 
only last year the discourses of Williamson and Maxwell illus¬ 
trate the present hold of the doctrine upon the foremost scientific 
minds. What these atoms, self-moved and self-posited, can and 
cannot accomplish in relation to life, is at the present moment the 
subject of profound scientific thought. I doubt the legitimacy of 
Maxwell’s logic ; but it is impossible not to feel the ethic glow 
with which his lecture concludes. There is, moreover, a Liicre- 
tian grandeur in his description of the stedfastness of the atoms:— 
“Natural causes, as we know, are at work, which tend to 
modify, if they do not at length destroy, all the arrangements 
and dimensions of the earth and the whole solar system. But 
though in the course of ages catastrophes have occurred and may 
yet occur in the heavens, though ancient systems may be dis¬ 
solved and new systems evolved out of their ruins, the molecules 
out of which these systems are built, the foundation stones of the 
material nniverse, remain unbroken and unworn.” 

Ninety years subsequent to Gassendi the doctrine of bodily in¬ 
struments, as it may be called, assumed immense importance in 
the hands of Bishop Butler, who, in his famous “Analogy of 
Religion,” developed, from his own point of view, and with con¬ 
summate sagacity, a similar idea. The bishop still influences 
superior minds; and it will repay us to dwell for a moment on 
his views. He draws the sharpest distinction between our real 
selves and our bodily instruments, tie does not, as far as I remem¬ 
ber, use the word soul, possibly because the term was so hack¬ 
neyed in his day, as it had been for many generations previously. 
But he speaks of “ living powers,” “perceiving” or “percipient 
powers,” “moving agents,” “ourselves,” in the same sense as 
we should employ the term soul. He dwells upon the fact that 
limbs may be removed and mortal diseases assail the body, while 
the mind, almost up to the moment of death, remains clear. He 
refers to sleep and to swoon, where the “living powers” are 
suspended but not destroyed. He considers it quite as easy to 
conceive of an existence out of our bodies as in them ; that we 
may animate a succession of bodies, the dissolution of all of them 
having no more tendency to dissolve our real selves, or “ deprive 
us of living faculties—the faculties of perception and action— 
than the dissolution of any foreign matter which we are capable 
of receiving impressions from, or making use of, for the common 
occasions of life.” This is the key of the bishop’s position: 

“ Our organised bodies are no more a part of ourselves than any 
other matter around us.” In proof of this he calls attention to 
the use of glasses, which “ prepare objects ” for the “ percipient 
power ” exactly as the eye does. The eye itself is no more per¬ 
cipient than the glass, and is quite as much the instrument of the 
true self, and also as foreign to the true self, as the glass is. 

“ And if we see with our eyes only in the same manner as we do 
with glasses, the like may justly be concluded from analogy of all 
our senses.” 

Lucretius, as you are aware, reached a precisely opposite 
conclusion; and it certainly would be interesting, if not profit¬ 
able, to us all, to hear what he would or could urge in oppo¬ 
sition to the reasoning of the bishop. As a brief discussion of 
the point will enable us to see the bearings of an important 
question, I will here permit a disciple of Lucretius to try the 
strength of the bishop’s position, and then allow the bishop to 
retaliate, with the view of rolling back, if he can, the difficulty 
upon Lucretius. Each shall state his case fully and frankly; 
and you shall be umpire between them. The argument might 
proceed in this fashion :— 

“ Subjected to the test of mental presentation ( VorstelhiH^f) 
your views, most honoured prelate, would present to many 
minds a great, if not an insuperable difficulty. Yon speak of 
* living powers,’ ‘percipient or perceiving powers,’ and ‘our¬ 
selves but can you form a mental picture of any one of these 
apart from the organism through which it is supposed to act ? 
Test yourself honestly, and see whether you possess any faculty 
that would enable^ you to form such a conception. The true 
self has a local habitation in each of us ; thus localised, must it 
not possess a form? If so, what form? Have you ever fora 
moment realised it? When a leg is amputated the body is 
divided into two parts; is the true self in both of them or in 
one?, Thomas Aquinas might say in both j but not you, for 
you appeal to the consciousness associated vrith one of the two 
r parts to prove that the other is foreign matter.' ks conscious* 
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ness, then, a necesary element of the true self? If so, what do 
you say to the case of the whole body being deprived of con¬ 
sciousness? If not, then on what gi’ounds do you deny any 
portion of the true self to the severed limb ? It seems very 
singular that, from the beginning to the end of your admirable 
book (and no one admires its sober strength more than I do), 
you never once mention the brain or nervous system. You 
begin at one end of the body, and show that its parts may be 
removed without prejudice to the perceiving power. What if 
you begin at the other end, and remove, instead of the leg, the 
brain ? The body, as before, is divided into two parts; but 
both are now in the same predicament, and neither can be ap¬ 
pealed to to prove that the other is foreign matter. Or, instead 
of going so far as to remove the brain itself, let a certain portion 
of its bony covering be removed, and let a rhythmic series of 
pressure and relaxations of pressure be applied to the soft sub¬ 
stance. At every pressure ‘the laculties of perception and of 
action’ vanish ; at every relaxation of pressure they are restored. 
Where, during the intervals of pressure, is the perceiving power? 

I once had the dischage of a Leyden battery passed unexpect¬ 
edly through me : I felt nothing, but was s'mply blotted out of 
conscious existence for a sensible interval. Where was my true 
self during that interval? Men who have recovered from 
lightning-stroke have been much longer in tfte same state ; and 
indeed in cases of ordinary concussion of tlie brain, days may 
elapse during which no experience is registered in consciousness. 
Where is the man himself during the period of insensibility ? 
You may say that I beg the question when I assume the man to 
have been unconscious, that he was really conscious all the time, 
and has simply forgotten what had occurred to him. In reply 
to this, I can only say that no one need shrink from the worst 
tortures that superstition ever invented if only so felt and so 
remembered. I do not think your theory of instruments goes at 
all to the bottom of the matter. A telegraph operator has his 
instruments, by means of which he converses with the world ; 
our bodies possess a nervous system, which plays a similar part 
between the perceiving powers and externai thin^. Cut the 
wires of the operator, break his battery, demagnetise his needle ; 
by this means you certainly sever his connection with ihe 
world ; but inasmuch as these are real instruments, their de¬ 
struction does not touch the man who uses them. The operator 
survives, and Jie kntreus that he snnnt'c^. What is it, I wculd 
a.sk, in the human system that answers to this conscious survival 
of the operator when the battery of the brain is so disturbed 
as to produce insensibility, or when it is destroyed altogether? 

“ Another consideration, which you may consider slight, 
presses upon me with some force. The brain may change irem 
health to disease, and through such a change the most exemplary 
man may be converted into a debauchee or a murderer. My 
very noble and approved good master had, as you know, threat- 
enings of lewdness introduced into his brain by his jealous wife’s 
philter ; and sooner than permit himself to run even the risk of 
yielding to these base promptings he slew himself. How could 
the hand of Lucretius have been thus turned against himself if 
the real Lucretius remained as before ? Can the brain or can it 
not act in this distempered W'ay without the intervention of the 
immortal reason ? If it can, then it is a prime mover which 
requires only healthy regulation to render it reasonably self¬ 
acting, and there is no apparent need of your immortal reason at 
alb If it cannot, then the immortal reason, by its mischievous 
activity in operating upon a broken instrument, must have the 
credit of committing every imaginable extravagance and crime. I 
think, if you. will allow me to say so, that the gravest conse¬ 
quences are likely to flow from your estimate of the body. To 
regard the brain as you would a staff or an eyeglass—to shut 
your eyes to all its mystery, to the perfect correlation that 
reigns between its condition and our consciousness, to the fact 
that a slight excess or defect of blood in it produces that very 
swoon to which you refer, and that in relation to it our meat and 
drink and air and exercise have a perfectly transcendental value 
and significance—to forget all this doies, I think, open a way to 
innumerable errors in our habits of life, and may possibly in 
some cases initiate and foster that very disease, and consequent 
mental ruin, which a wiser appreciation of this mysterious organ 
would have avoided.” 

I can imagine the bishop thoughtful after hearing this argument 
He was not the man to allow anger to mingle with the con¬ 
sideration of a point of this kind. After due consideration, and 
having strengthened himself by that honest contemplation of the 
facts which was habitual with him, and w'hich ind'Udes the to i 

give even adverse facts their due weight, I can suppose the bishop j 


to proceed thus :—“You will remember that in the ‘Analogy 
of Religion,’ of which you have so kindly spoken, I did mot 
profess to prove anything absolutely, and that I over and over 
again acknowledged and insisted on the smallness of our know¬ 
ledge, or rather the depth of our ignorance, as regards the whole 
system of the universe. My object was to show my deistical 
friends who set forth so eloquently the beauty and beneficence of 
Nature and the Ruler thereof, while they bad nothing but scorn 
for the so-called absurdities of the Christian scheme, that they 
were in no better condition than we were, and that for every 
difficulty they found upon our side, quite as great a difficulty 
w’as to be found on theirs. I will i ow with }oar permission 
adopt a similar line of artntment. You are a Liicretian, and 
/rom the combination and separation o*'alons deduce all ter¬ 
restrial things, including organic forms and then* phenomena. 
Let me tell you in the fiist instance how far I am profiared to go 
with you. I admit that you can build crystalline forms out of 
this play of molecular foice; that the diamond, amethyst, and 
snow-star are truly wonderful structures which are thus produced. 

I will go further and acknowledge that even a tree or flower 
might in this way be organised. Nay, if you can show me an 
animal without sensation, I will concede to you that it also might 
be put together by the suitable play of molecular force. 

“Thus far our way is clear, but now comes my difficulty. 
Your atoms are individually without sensation, much more are 
they without inlell'gence. May I ask you, then, to try your 
hand upon this problem. Take your dead hydrogen atoms, your 
dead oxygen atoms, your dead carbon atoms, your dead nitrogen 
atoms, your dead p)ho.'‘phorus atoms, and all the other atoms, 
dead as grains of shot, of which the brain is formed. Imagine 
them separate and sensationless ; observe them running to¬ 
gether and forming all imaginable combinations. This, as a 
purely mechanical process, is by the mind. But can you 

see, or dream, or in any way imagine, how out of that mecha¬ 
nical act, and from these individually dead atoms, sensation, 
thought, and emdtibn are to arise? You speak of thedifiiculty 
of mental presentation in my case ; is it less in yours ? I am not 
air bereft of this Varsiellu 7 igs-krafl of which you speak. I can 
follow a particle of musk until it reaches the olfactory nerve; I 
can follow the waves of sound until their tremors reach the water 
of the labyrinth, and set the otoliths ’and Corti’s fibres in 
motion ; I can also visualise the waves of ether as they cross the 
eye and hit the retina. Nay, more, I am able to follow up to the 
central organ the motion thus imparted at the periphery, and 
to see in idea the very molecules of the brain thrown into tremors, 
kly insight is not bafiled by these physical processss. What 
baffles me, what I find unimaginable, transcending every faculty 
I possess—transcending, I humbly submit, every faculty yon 
possess—is the notion that out of those physical tremors you 
can extract things so utterly incongruous with them as sensation, 
thought, and emotion. You may say, or think, that this issue 
of consciousness from the clash of atoms is not more incongruous 
than the flash of light from the union of oxygen and hydrogbn. 
But I beg to say that it is. For such incongruity as the flash 
possesses is that which I now force upon your attention. The 
flash is an affair of consciousness, the objective counterpart of 
which is a vibration, It is a flash only by our interpretation. 
Y(m are the cause of the apparent incongruity ; and are the 
thing that puxzles me. I need not remind you that the great 
THbniti felt the difliculty which I feel, and that to get rid of 
this monstrous deduction of life from death he displaced your 
atoms by his monads, and which Were more or less perfect mirrors 
of the universfe, and out of the summation and integration of 
which he supposed all the phenomena of life—sentient, intel¬ 
lectual, and emotional—to arise. 

“Your difliculty, then, as I see you are ready to admit, is quite 
as great as mine. You cannot satisfy the human understanding 
in its demand for logical continuity between molecular processes 
and the phenomena of consciousness. This is a rock on which 
materialism must inevitably split whenever it pretends to be a 
complete philosophy of life. What is the moral, my Lucretiah? 
You and I are not likely to indulge in ill-temper in the discussion 
of these great topics, where we see so much room for honest 
diflerences of opinion. But there are people of less wit, or more 
bigotry (I say it with humility) on both sides, who are everr&Ady 
to mingle anger and vituperation with such dLcussion^ There 
lire,' for example, writers of note and infiaewtc* th# 
who are not ashamed to assume the * ® 

great logician to be the cause of hte 

'And there are others who hctfl mir ho » 

Bible, wrought as it 1^ cp cur 
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fathers, anrl by inheritance into us, must necessarily he hypo- 
critical and insincere. Let us disavow and discountenance such, 
people, cherishing the unswerving faith that what is good and 
true in both our arguments will be preserved for the benefit of 
humanity, while all that is bad or false will disappear.” 

' It is worth remarking that in one respect the bishop was a 
product of his age. Long previous to his day the nature of the 
soul had been so favotnite and general a topic of discussion, that 
when the students of the University of Paris wished to know the 
leanings of a new professor, they at once requested him to lecture 
upon the soul. About the time of Bishop Butler the question 
was not only agitated hut extenried. It was seen by the clear- 
witted men who entered this arena that many of their best argu¬ 
ments applied equally to brutes and men. The bishop’s argu¬ 
ments were of this character. He saw it, admitted it, accepted 
the consequences, and boldly embraced the whole animal world 
in his scheme of immortality. 

Bishop Butler accepted with unwavering trust the chronology 
of the Old Testament, describing it as “ confirmed by the natural 
and civil history of the world, collected from common historians, 
from the state of the earth, and from the late inventions of arts 
and sciences.” These words mark progress : they must seem 
somewhat hoary to the bishop’s successors of to-day.* It is 
hardly necessary to inform you that since his time the domain of 
the naturalist has been immensely extended—the whole science 
of geology, with its astounding revelations regarding the life of 
the ancient earth, having been created. _ The rigidity of old con¬ 
ceptions has been relaxed, the public mind being rendered gradu¬ 
ally tolerant of the idea that not for six thousand, nor for sixty 
thousand, nor for six thousand thousand, but for aeons embracing 
untold millions of years, this earth has been the theatre of life 
and death. The riddle of the rocks has been read by the geolo¬ 
gist and paleontologist, from sub-cambrian depths to the deposits 
thickening over the sea-bottoms of to-day. And upon the leaves 
of that stone book are, as you know, atarnped the characters, 
plainer and surer than those formed by the ink of history, which 
carry the mind back into abysses of past time compared with 
which the periods which satisfied Bishop Butler cease to have a 
visual angle. Everybody now knows this ; all men admit it; 
still, when they were first broached these verities of science found 
loud-tonged denunciators, who proclaimed not only their base¬ 
lessness considered scientifically, but their immorality considered 
as questions of ethics and religion: the Book of Genesis had 
'stated the (Jt^estion in a different fashion; and science must 
neo^iarily igo to pieces wheh it clashed with this authority. And 
as the seed of the thistle produces a thistle, and nothing else, so 
these objectors scatter their germs abroad, and reproduce their 
kind, ready to play again the part of their intellectual progenitors, 
to show the same virulence, the same ignorance, to achieve for 
a time the same success, and finally to suffer ihe same inexorable 
defeat. Sure the time must come at last when human nature in 
its entirety, whose legitimate demands it is admitted science alone 
cannot satisfy, will find interpreters and expositors of a different 
stamp from those rash and ill-informed persons who have been 
hitherto so ready to hurl themselves against every new scientific 
revelation, lest it should endanger what they are pleased to con- 
"si(t'er',th€hrs.,, ,, 

The lode of discovery once struck, those petrified forms in 
whiefe life ^as at one time active, increased to multitudes and 
dmhandfed classification. The general fact soon became evident 
that none but the simplest forms of life lie lowest down, that as 
we climb higher and higher among the superimposed strata more 
perfect forms appear. The change, however, from form to form 
was not continuous—^but by steps, some small, some great. “ A 
section,” fays Mr. Huxley, ** a hundred feet thick will exhibit at 
different heights *a do5sen5 species of ammonite, none of which 
passes beyond its particular zone of limestone, or clay, into the 
zone below it, or into that above it.” In the presence of such 
facts it was not possible to avoid the question, Have these 
forms, showing, though in broken stages and with many irregu¬ 
larities, this unmistakable general advance, been subjected to no 
continuous law of growth or variation ? Had our education been 
purely scientific, or had it been sufficiently detached from influ¬ 
ences which, however ennobling in anotlier domain, have always 
proved hindrances and delusions when introduced as factors into 
the domain of physics, the scientific mind never could have 
Swerved fionl the search for a law of growth, or allowed itself to 

Only to some; for there are dignitaries who even now speak of the 
earthV rocky crust as so much building material prepared for man at the 
Creariosii.", burely it is time that this loose language should cease. 


accept the anthropomorphism which regarded each successive 
stratum as a kind of mechanic’s bench for the manufacture of 
new species out of all relation to the old. 

Biassed, however, by their previous education, the great majo¬ 
rity of naturalists invoked a special creative act to account for 
the appearance of each new group of organisms. Doubtless 
there were numbers who were clear-headed enough to see that 
this was no explanation at all, that in point of fact it was an 
attempt, by the introduction of a greater difficulty, to account 
for a less. But having nothing to offer in the way of explanation, 
they for the most part held their peace. Still the thoughts of 
reflecting men naturally and necessarily simmered round the 
question. De Maillet, a contemporary of Newton, has been 
brought into notice by Prof. Huxley as one who ‘‘ had a notion 
of the modifiability of living forms.” In my frequent conversa¬ 
tions with him, the late .Sir Benjamin Brodie, a man of highly 
philosophic mind, often drew my attention to the fact that, as 
early as 1794, Charles Darwin’s grandfather was the pioneer of 
Charles Darwin. In 1801, and in subsequent years, the cele¬ 
brated Lamarck, who produced so profound an impression on 
the public mind through the vigorous exposition of his views by 
the author of ‘‘Vestiges of Creation,” endeavoured to showUhe 
development of species out of changes of habit and external con¬ 
dition. In XS13, Dr. Wells, the founder of our present theory 
of dew, read before the Royal Society a paper in which, to use 
the words of Mr. Darwin, “ he distinctly recognises the principle 
of natural selection ; and this is the first recognition that has 
been indicated.” The thoroughness and skill with which Wells 
pursued his work, and the obvious independence of his character, 
rendered him long ago a favourite with me ; and it gave me the 
liveliest pleasure to alight upon this additional testimony to his 
penetration. Prof. Grant, Mr. Patrick Matthew, Von Buch, the 
author of the “Vestiges,” D’Halloy, and others,* by the enun¬ 
ciation of views more or less clear and correct, showed that 
the question had been fermenting long ju’ior to the year 1858, 
when Mr. Darwin and Mr. Wallace simultaneously but inde¬ 
pendently placed their closely concurrent views upon the subject 
before the Linnean Society. 

ThesSe papers were followed in 1839 by the puhllcation of the 
first edition of “The Origin of Species.” All great things come 
.slowly to the birth. Copernicus, as I informed you, pondered 
his great work for thirty-three years. Newton for nearly twenty 
years kept the idea of Gravitation before his mind ; for twenty 
years also he dwelt upon his discovery of Fluxions, and doubt¬ 
less would have continued to make it the object of his private 
thought had he not found that Leibnitz was U]ion his track. 
Darwin for two-and-twenty years pondered the problem of the 
origin of species, and doubtless he would have continued to do 
so had he not found Wallace upon his track.t A concentrated 
hut full and powerful epitome of his labours was the consequence. 
The book was by no means an easy one ; and pi-obably not one 
in every score of those who then attacked it had read its pages 
through, or were competent to grasp their significance if they 
had, I do not say this merely to discredit them ; for there were 
in those days some really eminent scientific men, entirely raised 
above the heat of popular prejudice, willing to accept any con¬ 
clusion that science had to offer, provided it was duly backed by 
fact and argument, and who entirely mistook Mr. Darwin’s views. 
In fact the work needed an expounder ; and it found one in Mr. 
Huxley. I know nothing more admirable in the way of scien¬ 
tific exposition than those early articles of his on the origin of 
species. He ^swept the curve of discussion through the really 
significant points of the subject, enriched his exposition with 
profound original remarks and reflections, often summing up in 
a single pithy sentence an argument which a less compact mind 
would have spread over pages. But there is one impression 
made by the book itself which no exposition of it, however lumi¬ 
nous, can convey ; and that is the impression of the vast amount 
of labour, both of observation and of thought, implied in its 
production. Let us glance at its principles. 

It is conceded on all hands that what are called varieties are 
continually produced. The rule is probably without exception. 
No chick and no child is in all respects and particulars the coun¬ 
terpart of its brother or sister ; and in such differences we have 
“variety” incipient. No naturalist could tell how far this vari- 

* In 1855 Mr. Herbert Spencer (“Principles of Psychology,” end edit, 
vol. I. p. 465) expressed “the belief that life under all its forms has arisen by 
an unbroken evolution, and through the instrumentality of what are called 
natural causes.” 

t The behaviour of Mr. Wallace in, jfjelation to this subject has been dig-* 
,mned m the highest degree. , 
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ation could be carried; but tbe great mass of them held that 
uever by any amount of internal or external change, nor by the 
mixture of both, could the offspring of the same progenitor so 
far deviate from each other as to constitute different species. 
The function of the experimental philosoi^her is to combine the 
conditions of nature and to produce her results ; and this was 
the method of Darwin.* He made himself acquainted with what 
could, without any manner of doubt, be done in the way of pro¬ 
ducing variation. He associated himself with pigeon-fanciers— 
bought, begged, kept, and observed every breed that he could 
obtain. Though derived from a common stock, the diversities 
of these pigeons were such that “ a score of them might be chosen 
which, if shown to an ornithologist, and he were told that they 
were wild birds, would certainly be ranked by him as well-defined 
species.” The simple principle w’hich guides the pigeon-fancier, 
as it does the cattle-breeder, is the selection of some variety that 
strikes his fancy, and the propagation of this variety by inheri¬ 
tance. Willi his eye still upon the particular appearance which 
he wishes to exaggerate, he selects it as it reappears in successive 
broods, and thus adds increment to increment until an astonish¬ 
ing amount of divergence from the parent type is effected. Man 
in this case does not produce the eUmenfs of the variation, lie 
simply observes them, and by selection adds them together until 
the required result has been obtained. No man,” says Mr. Dar¬ 
win, ‘ ‘ would ever try to make a fantail till he saw a pigeon with 
a tail develojied in some slight degree in an unusual manner, or 
a pouter until he saw a pigeon with a crop of unusual size.” 
Thus nature gives the hint, man acts upon it, and by the law of 
inheritance exaggerates the deviation. 

Having thus satisfied himself by indubitable facts that the or¬ 
ganisation of an animal or of a plant (for precisely the same 
treatment applies to plants) is to some extent plastic, he passes 
from variation under domestication to variation under nature. 
Hitherto we have dealt with the adding together of small changes 
by the conscious selection of man. Can Nature, thus select? 
Mr, Darwin^s answer is, Assuredly she canri^ The number of 
living tilings produced is far in e^ccess of the number that can be 
supported f hence at spnie period or other of their lives there 
must be a struggle for existence ; and what is the Infallible result ? 
If one organism were a perfect copy of the other in regard to 
strength, skill, and agility, external conditions would decide. 
But this is not the case. Here we have the fact of variety offer¬ 
ing itself to nature, as in the former instince it offered itself to 
man ; and those varieties which are least competent to cope with 
surrounding conditions will infallibly give way to those that are 
competent. To use a familiar proverb, the weakest comes to the 
wall But the triumphant fraction again breeds to over-production, 
transmitting the qualities which secured its maintenance, but trans¬ 
mitting them in different degrees. The struggle for food again 
supervenes, and those to whom the favourable quality has been 
transmitted in excess will a.S 5 uredly triumph. It is easy to see 
that we have here the addition of increments favourable to the 
individual still more rigorously carried out than in the case of 
domestication ; for not only are unfavourable specimens not 
selected by nature, but they are destroyed. This is what Mr. 
Darwin calls “natural selection,” which “acts by the preserva¬ 
tion and accumulation of small Inherited modifications, each pro¬ 
fitable to the preserved being.” With this idea he interpene¬ 
trates and leavens the vast store of facts that he and others have 
collected. We cannot, without shutting our eyes through fear or 
prejudice, fail to see that Darwin is here dealing, not with 
imaginary, but with true cause?; nor can we fail to discern what 
vast modifications may be produced by natural selection in periods 
sufficiently long. Each individual increment may resemble what 
mathematicians call a “differential” (a quantity iadefinitely 
small); but definite and great changes may obviously be pro¬ 
duced by the integration of these infinitesimal quantities through 
practically infinite time. 

If Darwin, like Bruno, rejects the notion of creative power 
acting after human fashion, it certainly is not because he is 
unacquainted with the numberless exquisite adaptations on which 
this notion of a supernatural artificer has founded. His book is 
a repository of the most startling facts of this description. Take 
the marvellous observation which he cites from Dr. Criiger, 
where a bucket with an aperture, serving as a spout, is formed 
in an orcHd. Bees visit the flower: in eager search of material 
for their combs they push each other into the bucket, the 

* The first step only towards experimental demonstration has been taken. 
Expei-iments now begun might, a couple of centuries hence, fumhih data of 
incalculable value, which ought to be supplied to the sGiejneft of the fotoe. 


drenched ones escaping from their involuntary bath by the spout. 
Here they rub their backs against the viscid stigma of the flower 
and obtain glue ; then against the pollen-masses, which are thus 
stuck to the back of the bee and carried away, “When the 
bee, thus provided, flies to another flower, or to the same flower 
a second time, and is pushed by its comrades into the bucket, 
and then crawls out by the passage, the pollen-mass upon its 
back necessarily comes first into contact with the viscid stigma,” 
which takes up the pollen ; and this is how that orchid is ferti¬ 
lised. Or take this other case of the Catasciuui. “Bees visit 
these flowers in order to gnaw the labellum ; on doing this they 
inevitably^touch a long, tapering, sensitive projection. This, 
when touched, transmits a sensation or vibration to a certain 
membrane, which is instantly ruptured, setting free a spring, by 
which the pollen-mass is shot forth like an arrow in the right 
direction, and adheres by its viscid extremity to the back of the 
bee.” In this way the fertilising pollen is spread abroad. 

It is the mind thus_ stored with the choicest materials 
of the teleologist that rejects teleology, seeking to refer these 
wonders to natural causes. They illustrate, according to him, 
the method of nature, not the “technic” of a man-like 
artificer. The beauty of flowers is due to natural selection. 
Those that distinguish themselves by vividly contrasting colours 
from the surrounding green leaves are most readily seen, most 
frequently visited by insects, most often fertilised, and hence 
most favoured by natural selection. Coloured berries also readily 
attract the attention of birds and beasts, which feed upon them, 
spread their manured seeds abroad, thus giving trees and shrubs 
possessing such berries a greater chance in the struggle for 
existence. 

With profound analytic and synthetic skill, Mr. Darwin inves¬ 
tigates the cell-making instinct of the hive-bee. His method of 
dealing with it is representative. He falls back from the more 
perfectly to the less perfectly developed instinct—from the hive- 
bee to the humblq-bee, which uses its own cocoon as a comb, 
and to classes of bees of intermediate skill, endeavourmg to show 
how the passage might be ^dually made from the lowest to the 
highest. The saving of wax is ithe most important point in the 
economy of bees. Twelve to fiteen pounds of dry sugar are 
said to be needed for the secretion of a single pound of wax. 
The quantities of nectar necessary for the wax must therefore be 
vast; and every improvement of constructive instinct which 
results in the saving of wax is a direct profit to the insect’s life. 
The time that would otherwise be devoted to the making of wax 
is now devoted to the gathering and storing of honey for winter 
food. He passes from the humble-bee with its rude cells, 
through the Melipona with its more artistic cells, to the hive-bee 
with its astonishing architecture. The bees place themselves at 
equal distances apart upon the wax, sweep and excavate squal 
spheres round the selected points. The spheres intersect, and 
the planes of intersection are built up with thin laminm. 
Hexagonal cells are thus formed. This mode of treating such 
questions is, as I liave said, representative. He habitually retires 
from the more perfect and complex, to the less perfect and 
simple, and carries you with him through stages of perfectmg^ 
adds increment to increment of infinitesimal change, and in this 
way gradually breaks down your reluctance to admit that the 
exquisite climax of the whole could be a result of natural 
selection. 

Mr. Darwin shirks no difficulty; and, saturated as the subject 
was with his own thought, he must have known, better than his 
critics, the weakness as well as the strength of his theory. This 
of course would be ot little avail were his object a temporary 
dialectic victory instead of the establishment of a truth which 
he means to be everlasting. But he takes no pains to disguise 
the weakness he has discerned; nay, he takes every pains to 
bring it into the strongest light. His vast resources enable 
him to cope with objections started by himself and others, so as 
to leave the final impression upon the reader’s mind that if th^ 
be not completely answered they certainly are not fataL Their 
negative force being thus destroyed, you are free to be mflueticOd 
by the vast positive mass of evidence he is able to bring before 
you. This largeness of knowledge and readiness of resource 
render Mr. Darwin the most terrible of antagonists. . 
plished naturalists have levelled heavy and sustained criticisms 
against him—^not always with tlie view of fairly weighing his 
theory, but with the express intention of exposing it^ weak 
points only. This does not irritate him*, ob¬ 

jection with a soberness and thoroughni^ which evffla 
Butler might be proud to wh m 
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appropriate detail, placing it in its proper relations, and usually 
giving it a significance which, as long as it was kept isolated, 
failed to appear. This is done without a trace of ill-temper. 
He moves over the subject with the passionless strength of a glacier j 
and the grinding of the rocks is not always without a counterpart 
in the logical pulverisation of the objector. But though in 
handling this mighty theme all passion has been stilled, there is 
an emotion of the intellect incident to the discernment of new 
truth which often colours and warms the pages of Mr. Darwin. 
His success has been great; and this implies not only the 
solidity of his work, but the preparedness of the public mind for 
such a revelation. On this head a remark of Agassiz impressed 
me more than anything else. Sprung from a race of theologians, 
this celebrated man combated to the last the theory of natural 
selection. One of the many times I had the pleasure of meeting 
him in the United States was at Mr. VVinthrop’s beautiful r«;si- 
dence at Brookline, near Boston. Rising from luncheon, we all 
halted as if by a common impulse in front of a window, and 
continued there a discussion which had been started at table. 
The maple was in its autumn glory ; and the exquisite beauty of 
the scene outside seemed, in my case, to interpenetrate without 
disturbance the intellectual action. Earnestly, almost sadly, 
Agassiz turned and said to the gentlemen standing round, “ I 
confess that I was not prepared to see this theory received as it 
has been, by the best intellects of our time. Its success is greater 
than I could have thought possible.” 

In our day great generalisations have been reached. The 
theory of the origin of species is but one of them. Another, of 
still wider grasp and more radical signiilcance, is the doctrine of 
the Conservation of Energy, the ultimate philosophical issues of 
which are as yet but dimly seen—-that doctrine which “ binds 
nature fast in fate ” to an extent not hitherto recognised, exacting 
from every antecedent its equivalent consequent, from every con¬ 
sequent its equivalent antecedent, and bringing vital as well as 
physical phenomena under the dominion of that law of causal 
connection which, as far as the human understanding has yet 
pierced, asserts itself everywhere in nature. Long in advance of 
all definite experiment upon the subject, the constancy and in¬ 
destructibility of matter had been affirmed ; and all subsequent 
experience justified the affirmation. Later researches extended 
the attribute of indestructibility to force. This idea, applied in 
the first instance to inorganic, rapidly embraced organic nature. 
The vegetable world, though drawing almost all its nutriment 
froni invisible sources, was proved incompetent to generate anew 
either matter or force. Its matter is for the most pai't trans¬ 
muted air j its force transformed solar force. The animal world 
was proved to be equally uncreative, all its motive energies being 
referred to the combustion of its food. The activity of each 
animal as a whole was proved to be the transferred activities of 
its molecules. The muscles were shown to be stores of mecha¬ 
nical force, potential until unlocked by the ner\"es, and then re¬ 
sulting in muscular contractions. The speed at which messages 
fly to and fro along the nerves was determined, and found to be, 
not as had been previously supposed, equal to that of light or 
electricity, hut less than the speed of a flying eagle. 

This was the work of the physicist: then came the conquests 
of tho comparatiye, anatomist and physiologist, revealing the I 
structure of every animal, ‘ and the function of every organ in the i 
whole biological series, from the lowest zoophyte up to man. 
The fervous system had been made the object of profound and 
continued Study, the wonderful and, at bottom, entirely mys¬ 
terious controlling power which it exercises over the whole 
organism, physical and mental, being recognised more and more. 
Thought could not be kept back from a subject so profoundly 
suggestive. Besides the physical life dealt with by Mr. Darwin, 
there is a psychical life presenting similar gradations, and asking 
equally for a Solution. How are the different grades and orders 
of mind to be accounted for ? What is the principle of growth 
of that mysterious power which on our planet culminates in 
Reason ? These are questions which, though not thrusting thenr- 
selves so forcibly upon the attention of the general public, had 
not only occupied many reflecting mmds, but had been formally 
broached by one of them before the ‘‘Origin of Species” 
appeared. 

With the mass of materials furnished by the physicist and 
physiologist in his hands, Mr. Herbert Spencer, twenty years 
ago, sought to graft upon this basis a system of psychology; 
and two years ago a second and greafly amplified edition of his 
work appeared. Those who have occupied themselves with the 
beauflful experiments of Plateau, will remember that when two 
^betules of ohve-oil suspended m a mixture of alcohol and 


water of the same density as the oil, are brought together, they 
do not immediately unite. Something like a pellicle appears to 
be formed around the drops, the rupture of wdiicli is immediately 
followed by the coalescence of the globules into one. There 
aie organisms whose vital actions are almost as purely physical 
as that of these drops of oil They come into contact and fuse 
themselves thus together. From such organisms to others a 
shade higher, and from these to others a shade higher .still, and 
on through an ever-ascending series, Mr. Spencer conducts his 
argument. There are two obvious factors to be here taken 
into account—the creature and the medium in which it lives, or, 
as it is often expressed, the organism and its environment. Mr. 
Spencer’s lundamental principle is, that between these two 
factors there is ince.ssant imeraction. The. organism is played 
upon by the environment, and is modified to meet the require¬ 
ments of the environment. Life he defines to be “a continuous 
adjustment of internal relations to external relations. 

In the lowest organisms we have a kind of tactual sense 
diffused over the entire body ; then, through impressions from 
without and their corresponding adjustment-', special portion-; of 
the surface become more responsive to stimuli than others. The 
senses are nascent, the basis of all of them being that simple 
tactual sense which the sage Democritus recognised 2,300 ycav.s 
ago as their common progenitor. The action of light, in the 
first instance, appeal’s to be a mere disturbance of lire chemical 
processes in the animal organism, similar to that which occurs 
in the leaves of plants. By degrees the action becomes localised 
ill a few pigment-cells, more sensitive to light than the surround¬ 
ing tissue. -The eye is here incipient. At first it is merely 
capable of revealing differences of light and shade produced liy 
bodies close at hand. Followed as the interception of the light 
is in almost all cases by the contact of the closely adjacent opaque 
body, sight in this condition becomes a kind of “anticipatory 
touch.” The adjustment continues ; a slight bulging out of the 
epidermis over the pigment-granules supervenes. A lens is in¬ 
cipient, and, through the operation of infinite adjustments, at 
length reaches the perfection that it displays in the hawk and the 
eagle. So of the other senses ; they are special dif/erentiations 
of a tis.sue which was originally vaguely sensitive all over. 

With the development of the senses the adjustments between 
the organism and its environment gradually extend in a 

multiplication of experiences and a corresponding modification 
of conduct being the result. The adjustments also extend in 
/imey covering continually greater intervals. Along with thi.s 
extension in space and time, the adjn.stmcnts also increase in 
speciality and complexity, pas.sing through the various gradts of 
Imute life and prolonging themselves into the domain 0? reason. 
Very striking are Mr. Spencer’s remark.^ regarding the influence 
of the sense of touch upon the develot)ment of intelligence. 
This is, so to say, the mother-tongue of all the senses, into which 
they must be translated to l)e of service to the organism. Hence 
its importance. The parrot is the most intelligent of bird.s, and 
its tactual power is also greatest. From this sense it gets know¬ 
ledge unattainable by birds which cannot employ their feet as 
hands. The elephant is the most sagacious of quadrupeds—its 
tactual range and skill, and the consequent multiplication of 
experiences, which it owes to its wonderfully adaptable trunk, 
being the basis of its sagacity. Feline animals, for a similar 
cause, are more sagacious than hoofed aninials--atonemcnt being 
to some extent made, in the case of the horse, by the possession 
of sensitive prehensile lips. In the Primates the evolution of 
intellect and the evolution of tactual appendages go hand in 
band- In the most intelligent anthropoid apes we find the 
tactual range and delicacy greatly augmented, new avenues (if 
knowledge being thus opened to the animal. Man crowns the 
i edifice here, not only in virtue of his own manipulatory power, 
but through the enormous extension of his range of experience, 
by the invention of instruments of precision, whicli serve as 
supplemental senses and supplemental limbs. The reciprocal 
action^ of these is finely described and illustrated. That chas¬ 
tened intellectual emotion to which I have referred in connection 
with Mr. Darwin is, I should say, not absent in Mr. Spencer, 
liis illustrations possess at times exceeding vividness and force, 
and from his style on such occasions it is to be inferred that the 
gangHa of this apo&tle of the understanding are sometimes the 
seat of a nascent poetic thrill 

It is a fact of supreme importance that actions, the perform¬ 
ance of whfoh at first requires even painful effort and deliberation, 
may by habit be rendered automatic. Witness the slow learning 
of its letters by a child, and the subsequent facility of reading in 
a mart, when each group ofletters which forms a word is instantly 
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and withoiif effort fused to a single perception. Instance the 
billiard-player, whose muscles of hand and eye, when he reaches 
the perfection of his art, are unsconsciously co-ordinated. In¬ 
stance the musician, who by practice is enabled to fuse a multi¬ 
tude of arrangements, auditory, tactual, and muscular,, into a 
process of automatic manipulation. Combining such facts with 
the doctrine of hereditary transmission, we reach a theory of 
instinct. A chick, after coming out of the egg, balances itself 
correctly, runs about, picks up food, thus showing that it pos¬ 
sesses a power of directing its movements to definite ends. How 
did the chick learn this very complex co-ordination of eye, 
muscles, and beak? It has not been individually taught; its 
personal experience is nil; but it has the benefit of ancestral 
experience. In its inherited organisation are registered all the 
powers which it displays at birth. So also as regards the instinct 
of the hive-bee, already referred to. The distance at which the 
insects stand apart when they sweep their hemispheres and 
build their cells is “ organically remembered.” Man also carries 
with him the physical texture of his ancestry, as well as the 
inherited intellect bound up with it. The defects of intelligence 
during infancy and youth are probably less due to. a lack of 
individual experience than to the fact that in early life the cerebral 
organisation is still incomplete. The period necessary for com¬ 
pletion varies with the race and with the individual. As a round 
shot outstrips a rifled one on quitting the mu2zle of the gun, so 
the lower race in childhood may outstrip the higher. But the 
higher eventually overtakes the lower, and surpasses it in range. 
As regards individuals, we do not always find the precocity of 
youth prolonged to mental power in maturity, while the dulness 
of boyhood is sometimes strikingly contrasted with the intellectual 
energy of after years. Newton, when a boy, was weakly, and | 
he showed no particular aptitude at school; but in his eighteenth 
^year he went to Cambridge, and soon afterwards astonished his 
teachers by his power of dealing with geometrical problems. 
During his quiet youth his brain was slowly preparing itself to 
be the organ of those energies which he subsequently displayed. 

By myriad blows (to use a Lucretian phrase) the iniage and 
superscription of the external World are stuped as states of eon- 
ScipUsness organism, the depth of the impression 

depending upon the number of the blows. When two or more 
phenomena occur in the environment invariably together, they 
are stamped to the same depth or to the same relief, and are in¬ 
dissolubly connected. And here we come to the threshold of a 
great question. Seeing that he could in no w^ay rid himself of 
the consciousness of space and time, Kant assumed them to be 
necessary “ forms of thought,” the moulds and shapes into 
which our intuitions are thrown, belonging to ourselves solely 
and without objective existence. With unexpected power and 
success Mr. Spencer brings the hereditary experience theory, as 
he holds it, to bear upon this question. “If there exist cer¬ 
tain external relations which are experienced by all organisms at ' 
all instants of their waking lives—relations which are absolutely 
constant and iiniversal—there will be established answering in¬ 
ternal relations that are absolutely constant and universal. 
Such relations we have in those of space and time. As the 
substratum of all other relations of the Non-Ego, they must be 
responded to by conceptions that are the substrata of all other 
relations in the Ego. Being the constant and infinitely repeated 
elements of thought, they must become the automatic elements 
of thought—the elements of thought which it is impossible to 
get rid of—the ‘ forms of intuition.^ ” 

Throughout this application and extension of the “ law of 
inseparable association,” Mr. Spencer stands on totally dif¬ 
ferent ground from Mr. John Stuart Mill, invoking the regis¬ 
tered experiences of the race instead of the experiences of the 
individual.' His overthrow of Mr. Mill’s restriction of expe¬ 
rience is, I think, complete. That restriction ignores the power 
of organising experience furnished at the outset to each indi¬ 
vidual ; it ignores the different degrees of this power possessed 
by different races and by different individuals of the saiqe race. 
Were there not in the human brain a potency antecedent to all 
experience, a dog or cat ought to be as capable of education as a 
man- These predetermined internal relations are independent 
of the experiences of the individual, The human brain is the 
organised register of infinitely numerous experiences received 
during the evolution of Ufe, or rather during the evolution of that 
series of organisms through which the human organism has been 
reached. The effects of the most uniform and frequent of these 
experiences have been successively bequeathed, principal and 
interest, and have slowly mounted to that high intdligence 
which lies latent in the brain of the infant Thus it happens 


that the European inherits from twenty to thirty cubic inches 
more of brain than the Papuan. Thus it happens that faculties, 
as of music, which scarcely exist in some inferior races, become 
congenital in superior ones. Thus it happens that out of savages 
unable to count up to the number of their fingers, and speaking 
a language containing only nouns and verbs, arise at length our 
Newtons and Shakespeares. ” 

i At the outset of this address it was stated that physical theories 
which lie beyond experience are derived by a process of abstrac¬ 
tion from experience. It is instructive to note from this point of 
view the successive introduction of new conceptions. The idea 
of the attraction of gravitation was preceded by the obser¬ 
vation of the attraction of iron by a magnet, and of light bodies 
by rubbed amber. The polarity of magnetism and electricicy 
appealed to the senses ; and thus became the substratum of the 
conception that atoms and molecules are endowed with definite, 
attractive, and repellent poles, by the play of which definite 
forms of crystalline architecture are produced. Thus molecular 
force becomes structural. It required no great boldness of 
thought to extend its play into organic nature, and to recognise 
in molecular force the agency by which both plants and animals 
are built up. In this way out of experience arise conceptions 
which are wholly ultra-experientiah 
The origination of life is a point lightly 'touched upon, if at 
all, by Mr. Darwin and Mr. Spencer. Diminishing gradually 
the number of progenitoi*s, Mr. Darwin comes at length to one 
“primordial form but he does not say, as far as I remember, 
how he supposes this form to have been introduced. He quotes 
with satisfaction the words of a celebrated author and divine who 
had “ gradually learnt to see that it is just as noble a conception 
of the Deity to believe He created a few original forms, capable 
of self-development into other and needful forms, as to believe 
that He required a fresh act of creation to supply the voids 
caused by the action of His laws.” What Mr. Darwin thinks of 
this view of the introduction of life I do not know. Whether he 
does or does not introduce his “primordial form ” by a creative 
act, I do not know» But the question will inevitably be asked, 
“ How came the form there ?” With regard to the diminution 
of the number of created forms, one does not s^e that much ad¬ 
vantage is gained by it The anthropomorphism, which if seemed 
the object of Mr. Darwin to set aside, is as firmly associated with 
the creation of a few forms as with the creation of a multitude. 
We need clearness and thoroughness here. Two courses, and two 
only, are possible. Either let us open our doors freely to the con¬ 
ception of creative acts, or, abandoning them, let us radically 
change our notions of matter. If we look at matter as pictured 
by Democritus, and as defined for generations in our scientific 
text-books, the absolute impossibility of any form of life coming 
out of it would be sufficient to render any other hypothesis pre¬ 
ferable ; but the definitions of matter given in our text-books 
were intended to cover its purely physical and mechanical pro¬ 
perties. And taught as we have been to regard these definitions 
as complete, we naturally and rightly reject the monstrous notion 
that out of suc/i matter any form of Ufe could possibly arise. But 
are the definitions complete ? Everything depends on the answer 
to be given to this question. Trace the line of life backwards, 
and see it approaching more and more to what we call the purely 
physical condition. We reach at length those organisms which I 
have compared to drops of oil suspended in a mixture of alcohol 
and water. We reach theprotogenes of Haeckel, in which we have 
“a type distinguishable from a fragment of albumen only by its 
finely granular character.” Can w'e pause here ? We break a 
magnet and find two poles in each of its fragments. We con¬ 
tinue the process of breaking, but however small the parts, each 
carries with it, though enfeebled, the polarity of the whole. And 
when we can break no longer, we prolong the intellectual vision 
to the polar molecules. Are we not urged to do something 
similar in the case of life? Is there not a temptation to close to 
some extent with Lucretius, when he affirms that “ Nature is seen 
to do all things spontaneously of herself without the meddUng of 
the gods ? ” or with Bruno, when he declares that matter is not 
I “ that mere empty mpa4ty which philosophers have pictured her 
to be, but the universal mother who brings forth all things as the 
fruit of her own womb ? ” The questions here raised are inevi¬ 
table. They ai^ approaching us with accelerated speed, and^ it 
is not a matter of indifference whether they are introduced with 
reverence or irreverence. Abandoning all disgmge, the confes¬ 
sion that I feel bound to make before you is that I prolong the 
vision backward across the boundary of the eaperimeatal evi¬ 
dence, and discern in that matter, which we in our %norance, 
and notwithstanding our w Cruder, 
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have hitherto covered with opprobrium, the promise and potency ■' 
of every form and quality of life. 1 

The ‘‘materialisin’’ here enunciated maybe different from : 
what )ou snppo':c, and I therefore crave your gracious patience ' 
to the end. “ The question of an external world,” s«ys Mr. J. S. ; 
Mill, “is the great battk-ground of metaphysics.”* Mr. Mill 
himself reduces external phenomena to “ possibilities of sensa¬ 
tion.” Ivant, as we have seen, made time and space “fornas” 
of our own intuitions. Fichte, having first by the inexorable 
logic of his understanding proved himself to be a mere link in 
that chain of eternal causation which holds so rigidly in nature, 
violently broke the chain by making nature, and all that it in¬ 
herits, an apparition of his own mind.h And it is by no means 
easy to combat such notions. For wdien I say I see you, and 
that I have not the least doubt about it, the reply is, that what 
T am really conscious of is an affection of my own retina. And 
if I urge that I can check my sight of you by touching you, the 
retort would be that I am equally trangressing the limiis of fact ; 
for what I am really conscious of i.s, not that you are there, but 
that the nerves of my hand have undergone a change. All we 
hear, and see, and touch, and taste, and sracd, are, it would be 
urged, mere variations of our owm condition, beyond which, even 
to the extent of a hair’s breadth, we cannot go. That anything 
answering to our impressions exists outside of ourselves is not a 
fact, but an inference, to which all validity would be denied by 
an idealist like Berkelev, or by a sceptic like Hume. Mr. Spencer 
takes another line. "With him, as with the uneducated man, 
tbere is ho doubt or question as to the existence of an external 
world* But he differs from the uneducated, who think that the 
world Ideally is what consciousness represents it to be* Our 
states of consciousness are mere symbols of an outside entity 
which produces them and determines the order of their succes¬ 
sion, but the real nature of which we can never know.^ In fact 
the whole process of evolution is the manifestation of a Power 
absolutely inscrutable to the intellect of man. As little in our 
day as in the days of Job can man by searching find this Power 
out. Considered fundamentally, it is by the operation of an in¬ 
soluble mystery that life is evolved, species differentiated, and 
mind unfolded from their prepotent elements in the immeasur¬ 
able past. There is, you will observe, no very rank materialism 
here. 

The strength of the doctrine of evolution consists, not in an 
experimental demonstration (for the subject is hardly accessible 
to this modebf proof), but iu its general harmony with the method 
oCnutute US hitherto known* From contrast, moreover, it, derives 
enormous relative Strength . On the one side we have a theory 
(if it could with any propriety be so called) derived, as were the 
theories referred to at the beginning Of this address, not from 
the study of nature, but from the observation of men—a theory 
which converts the Power whose garment is seen in the visible 
universe into an Artificer, fashioned after the human model, and 
acting by broken efforts as man is seen to act. On the other 
side we have the conception that all we see around us, and all 
we fed within us—^the phenomena of physical nature as well as 
those of the human mind—have their unsearchable roots in a 
Tosmical life, if I dare apply the term, an infinitesimal span of 
which only is ofiered to the investigation of man. And even 
this span is Only kUowable in part We can trace the develop- 
iheat"of a neryohs system, and correlate with it the parallel phe¬ 
nomena Of sensation and thought We see with undoubting 
certainty that they go hand in hand. But we try to soar in a 
vacuum the moment we seek to comprehend the connection 
between thenn An Archimedean fulcrum is here required which 
the human mind caimot command ; and the effort to solve the 
problem, to borrow an illustration from an illustrious friend of 
mine, is like the effort of a man trying to lift himself by liis own 

■* PjcaniinatioE of Hamilton,” p, 154. » 

f “ Bestimmung des. MenS'dien.” __ ' 

^ popular and profound, entitlecl " Recent Progress in 

fte lheory of Vision, contained in the voliirae of lectures by Helmholtz 
^ibrnhed by i^ngmans, this symbolism of our .states of consciousness is also 
dweh upon. The impressions of sense are the mere si^ns of external things. 
In this paper Heimjxolte contends strongly agaiu-st tne view that the con¬ 
sciousness of sipace ^ inborn ; and he evidently doubts the power of the chick 
U pick up grainS'of corn without some preliminary lessOns. On this point 
e^enments are nc^ed. Such experiments have been since 
made by Mr. Spaldmg, aided, I beheve, in soine of his observations by the 
accomplished and deeply lamented Lady Amberley: and they seem to prove 
conclusively that the chick does not need a single momenf s tuition to teach 
It to stand, run,govern the musdes of its epes, and peck. Helmholtz how¬ 
ever, IS contending against the notion of pre-estabEshed hannonv * and I 
ara imt aware of his views as to the organisation of experiences of race or 


waistband. All that has been here said is to he taken in con¬ 
nection with this fundamental truth. When “nascent senses” 
are spoken of, when “the differentiation of a tissue at first 
vaguely sensitive all over” is .spoken of, and when these processes 
are associated with “the modification of an organism by its en¬ 
vironment,” the same parallelism, without contact, or even 
approach to contact, is implied. There is no fusion possible 
between the two classes of facts—no motor energy in the intellect 
of man to cany it without logical rupture from the one to the 
other. 

Further, the doctrine of evolution derives man, in his totalit5% 
from the interaction of organism and environment through count¬ 
less agfs past. The human undenstanding, for example—the 
faculty which Mr. Spencer has turned so .skilfully round upon 
its own antecedents—is itself a result of the play between or¬ 
ganism and environment through cosmic ranges of time. Never 
surely did prescription plead .so irresi.s’ible a claim. But then it 
comes to pass that, over and above his understanding, Ibere are 
many other things appertaining to man whose prescriptive lights 
are quite as strong as that of the understanding itself. It is a 
re.sult, for example, of the play of organism and environment 
that sugar is sweet and that aloes are bitter, that the smell of 
henbane differs from the iierfumc of a rose. Such facts of con¬ 
sciousness (for which, by ibe way, no adequate reason has ever 
yet been rendered) are quite as old as the understanding itself; 
and many other things can boast an equally ancient origin. Mr. 
Spencer at one place refers to that most powerful of passions— 
the amatory passion—as one which, when it first occurs, is ante¬ 
cedent to all relative experience whatever ; and we may pass its 
claim as being at least as ancient and as valid as that of the 
understanding itself. Then there are such things woven into the 
texture of man as the feeling of awe, reverence, wonder—and 
not alone the sexual love just referred to, but the love of the 
beautiful, physical and moral, in nature, poetry, and art. There 
is also that deep-set feeling which, since the earliest dawn of 
history, and probably for ages prior to all history, incorporated 
itself in the religion.s of tlie world. You who have escaped from 
the.se religions in the high-and-dry light of the understanding 
may deride them ; but in .so doing you deride accidents of form 
merely, and fail to touch the immovable basis of the religious 
sentiment in the emotional nature of man. To yield this senti¬ 
ment reasonable satisfaction is the ])roblem of problems at the 
present hour. And grotesque in relation to scientific culture as . 
many of the religions of the world have been a.rid are—dangerous, 
nay, destructive, to the dearest privileges of freemen as some ot 
them iindoubtedly have been, and would, if they could, be again 
—it will be wise to recognise them as the forms of force, mis¬ 
chievous, if^ permitted to intrude on the region of knowledge, 
over which it holds no command, but capable of being guided 
by liberal thought to noble is.sues in the region of emotion, which 
is its proper sphere. Tt is vain to oppo.se this force with a view 
to its extirpation. What we should oppose, to the death if 
necessary, is every attempt to found upon this elemt-ntal bias of 
man’s nature a system which should exercise despotic sway over 
his intellect. I do not fear any such consummation. Science has 
already to some extent leavened the world, and it will leaven it 
more and more. T should look upon the mild light of science 
breaking in upon the minds of the youth of Ireland, and 
strengthening gradually to the perfect day, as a surer check to any 
intellectual or spiritual tyranny which might threaten this island, 
than the laws of pirinces or the swords of emperors* Where is 
the cause of fear? We fought and won our battle even in the 
Middle Ages : why should we doubt the issue of a conllict now? 

The impregnable position of science maybe described in a few 
words. All religions theories, .scheme.s, and .systems, which 
embrace notions of cosmogony, or which otherwise I'each into 
its domain, must, in so far as they do this, submit to the control 
of science, and relinquish all thouglit of controlling it. Acting 
otherwise proved disastrous in the past, and it is simply fatuous 
to-day. Every system which would escape the fate of an or¬ 
ganism too rigid to adjust itself to its environment, must be 
plastic to the extent that the growth of knowledge demands. 
When this truth has been thoroughly taken in, rigidity will be re¬ 
laxed, exclusiveness diminished, things now deemed essential will 
be dropped, and elements now rejected will be assimilated. The 
lifting of the life is the essential point; and as long as dogmatism, 
fanaticism, and intolerance are kept out, various modes of lever¬ 
age may be employed to raise life to a higher level. Science itself 
not unfrequently derives motive power from an ultra-scientific 
source* Whewell speaks of enthusiasm of temper as *a hiq- 
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drance to science ; but he means the enthusiasm of weak heads. 
There is a strong and resolute enthusiasm in which science finds 
an ally; and it is to the lowering of this fire, rather than to a 
diminution of intellectual insight, that the lessening productive¬ 
ness of men of science in their mature years is to be ascribed, 
Mr. Buckle sought to detach intellectual achievement from 
moral force. lie gravely erred; for without moral force to whip 
it into action, the achievements of the intellect would be poor 
indeed. 

It has been said that science divorces itself ;from literature: 
The statement, like so many others, arises from lack of knowledge. 

A glance at the less technical writings of its leaders—of its 
Hehmholtz, its Huxley, and its Du Bois-Reymond—would show 
what breadth of literary culture they command. Where among 
modern writers can you find their superiois in clearness and 
vigour of literary style ? Science desires no isolation, but freely 
combines with every effort towards the bettering of man’s estate. 
Single-handed, and supported not by outward sympathy, but by 
inward force, it has built at least one great wing of the many- 
mansioned home which man in his totality demands. And if 
rough walls and protruding rafter-ends indicate that on one side 
the edifice is still incomplete, it is only by wise combination of 
the parts required with those already irrevocably built that we 
can hope for completeness. There is no necessary incongruity 
between what has been accomplished and what remains to be 
done. The moral glow of Socrates, which we all feel by ignition, 
has in it nothing incompatible with the physics of Anaxagoras 
which he so much scorned, hut which he would hardly scorn 
to-day. And here I am reminded of one amongst us, hoary, 
but still strong, whose prophet-voice some thuly years ago, far 
more than any other of this age, unlocked whatever of life and 
nobleness lay latent in its most gifted minds—one fit to stand 1 
beside Socrates or theMaccabean Eleazar, and to dare and suffer 
all that they suffered and dared—fir, as he once said of Fichte, 
‘‘to have been the teacher of the Stoa, and to have discoursed 
of beauty and virtue in the groves of Academe.’^ With a 
capacity to grasp physical principles which his friend Goethe did 
not possess^ and which even total lack of exercise has not been 
able to reduce to atrophy, it is the world’s loss that he, in the 1 
vigour of his years, did not open his mind and sympathies to 1 
science, and make its conclusions a portion of his message to 
mankind. Marvellously endowed as he was—equally equipped 
on the side of the heart and of the understanding—he might have 
done much towards teaching us howto reconcile the claims of both, 
and to enable them in coming times to dwell together in unity of 
si^irit and in the bond of peace. 

And now the end is come. With more time, or greater strength 
and knowledge, what has been here said might have been better 
said, while worthy matters here omitted might have received fit 
expression. But there would have been no material deviation 
i'rom the views set forth. As regards myself, they are not the 
growth of a day ; and as regards you, I thought you ought to 
know the environment which, with or without your consent, is 
lapidly surrounding you, and in relation to which some adjust- 
hnent on your part may be necessary. A bint of Hamlet’s, how¬ 
ever, teaches ns all how the troubles of common life may be 
ended ; and it is perfectly possible for you and me to purchase 
intellectual peace at the price of iidellectual death. The world 
is not without refuges of this description ; nor is it wanting in 
persons who seek their shelter and try to persuade others to do 
the same. I would exhort you to refuse such shelter, and to scorn 
such base repose—to accept, if the choice be forced upon you, 
comnlotion before stagnation, the leap of the torrent before the 
stillness of the stvamp. In the one there is at all events life, and 
therefore hope; in the other, none. I have touched on debat¬ 
able questions, and led you over dangerous ground—and this 
partly with the view of telling you, and through you the world, 
that as regards these questions science claims unrestricted right 
of search. It is hot tO the point to say that the views of 
Lucretius and Bruno, of Darwin and Spencer, may be 
wrong. Here I should agree ririth you, deeming it indeed cer¬ 
tain that these views will undergo modification. But the point is, 
that, whether right or wrong, we claim the freedom to discuss 
them. The ground which they cover is scientific ground; and 
the right claimed is one made good through tribulation and 
anguish, inflicted and endured in darker times than Ours, but re¬ 
sulting in the immortal victories Which science has won for ^ the 
human race. I would set forth equally the inexorable advance 
of man’s understanding in the path" of knowledge, and the un¬ 
quenchable claims of his emotional nature which the Understand¬ 
ing can never satisfy. The world epibraces not only a Hewtbh, 


but a Shakespeare—not only a Boyle, but a Raphael—not only a 
Rant, hut a Beethoven—not only a Darwin, but a Carlyle. Not 
in each of these, but in all, is human nature whole. They are 
not opposed, but supplementary—not mutually exclusive, but 
reconcilable. And if, still unsatisfied, the human mind, with the 
yearning of a pilgrim for his distant home, will turn to the 
mystery from which it has emerged, seeking so to fashion it as to 
give unily to thought and faith, so long as this is done, not only 
without intolerance or bigotry of any kind, but with the enlight¬ 
ened recognition that ultimate fixity of conception is here unat¬ 
tainable, and that each succeeding age must be held free to 
fashion the mystery in accordance with its own needs—then, in 
opposition to all the restrictions of Materialism, I would affirm 
this to be a field for the noblest exercise of what, in contrast 
with the /cnoiuing faculties, may be called the cj'cative faculties of 
man. Here, however, I must quit a theme too great for me to 
handle, but which will be handled by the loftiest minds ages after 
you and I, like streaks of morning cloud, shall have melted into 
the infinite azure of the past. 


SECTION A 

Mathematical and Physical 

Opening Address ly the President, the Rev. Prof. 

J. H. JELLETT, M.A., M.R.LA. 

In opening the business of the Section, my first duly is, as 
you will naturally anticipate, to return my warmest thanks to 
the British Association for the honour which they have conferred 
upon me by inviting me to occupy this chair. I do it, I assure 
you, with all sincerity, fully sensible how high the compliment 
is \ and if I do not dwell further upon the subject, it is, as 
I hope you will believe, because the president of a Seption 
ought to occupy your time, not by speaking of himself or his 
own feelings, but by a review, more or less extensive, of those 
branches of science which form the proper business of the 
Section. 

I S2.y ‘‘ more or less extensive; ” for in determining what kind 
of teview he will present to you, the presidmit of this Section has 
a veiy wide range of choice. He may give you a rapid but (in 
its outline) complete sketch of the progress of mathematical 
science during the past year. Pie may select some one special 
subject, probably (and rightly) the subject with which he is him¬ 
self especially conversant, giving of that a more detailed account; 
or he may take a middle course, neither so extensive as the first 
nor quite so limited as the second. It is this latter course which 
I wish now to take, proposing to direct your attention, during 
the short time which I can allow myself, to the relations, becom¬ 
ing every day more fully developed, not only among the branches 
of science which properly belong to us, but between our Section 
and the other Sections of the Association, or, in other words, 
bctw'een the sciences which we ordinarily call mathematical or 
physical and some of the other sciences to which the British 
Association is devoted. I am the more anxious to direct your 
attention to this class of subjects, because recent investigation 
has shown how^ fertile for discovery the “ border land,” if 1 may 
so call it, between sciences hitherto considered distinct has been 
found to be. Instances in proof of this will present themselves 
as we go on; some have no doubt suggested themselves to you 
already. 

We ate called, in ordinary language, the Mathematical Sec¬ 
tion. The adjective must Indeed be Understood in a very wide 
sense—too wide perhaps for strict propriety of language, if it be 
meant to include every thing to which our labours here are 
devoted ; still the use of the term “ mathematical ” indicates, 
and truly indicates, the preponderance which in this Section we 
give to mathematics and to those sciences which are at ptesent 
capable of mathematical treatment; and therefore the first ques¬ 
tion which in the consideration of our present subject naturally 
presents itself is, Does this list of sciences show any prospect of 
increase ? Are we making, are we likely to make, an increased 
use of mathematics as an instrument of physical investigation? 
Are we tr3ring to improve its use in those sciences which are 
already* recognised as belonging to its legitimate province ? Are 
we trying to perfect the mathematical treatment of stttfe 
as optics or electricity, which have been already brought under 
the sway of mathematics ? Are we tiyiug to extend its sway by 
bringing under it sciences (chemistry, for example; or Md^ogy) in 
which as yet its power has been but littfc 
come to the conclusion, to ted us, 

that'we have already^ toote? 
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Is it true, for example, and do we feel it to be true, that in our 
anxiety to being physical optics completely under the power of 
mathematical science, we have abandoned the principles of the 
inductive philosophy, and substituted mere hypotheses for true 
knowledge ? And are we convinced, at least, that every chemist 
is bound, as he values the truth and reality of his' science, to 
resist the introduction into chemistry of the methods of mathe¬ 
matical analysis, if any such attempt should be made ? 

This latter is the opinion of Comte, whose severe strictures on 
the application of mathematical analysis to physical optics I shall 
have to consider further on ; for the present I would confine your 
attention to the inquiry, What indications on this subject are 
presented by the actual progress of physical science ? Docs its 
history exhibit a tendency to widen or to contract the field of 
mathematical analysis ? 

In reviewing, with this purpose, the history of physical science, 
we may leave out of sight those sciences, or parts of a science, to 
which the methods and language of mathematics are applicable 
without the aid of hypotheses. No scientific man doubts the 
advantage of applying, as far as our analytic powers enable us 
so to do, the methods of mathematical analysis to such sciences 
as plain optics or plain astronomy. Even physical astronomy, 
although in strict logical precision not wholly independent of 
hypothesis, has been long recognised as, in the most proper sense 
of the word, a matherpatical science. Wherever, in fact, the 
fundamental equations rest either on direct observation (as in 
plain optics) or (as in physical astronomy) upon an hypothesis, if 
we may venture to call it an hypothesis, so entirely accepted as 
universal gravitation, the exteiysion of the methods of mathe¬ 
matics is only limited by the weakness of mathematical analysis 
itself. But there are other sciences, as, for example, physical 
optics, to which mathematical analysis cannot be applied without 
the intervention of hypotheses more or less uncertain. And if 
we would appreciate the true character of scientific progress, the 
question which we must put to scientific history is this, Is science 
becoming more or less tolerant of such hypotheses ? A principle 
is assumed, possessing in itself a certain amctint of plausibility, 
and capable of mathematical expression, from which we are able 
to deduce, as consequences and by mathematical reasoning, 
phenomena whose reality may afterwards be proved by direct 
experiment. And fi'om this experimental verification we infer, 
with more or less probability, the tmth of the original assump- 
tioUi The question, then, which We have to put to scientific 
history is thiSj, Do the records of science indicate a greater or a 
less tolerance of this kind of logic? Is the mode bf physical in¬ 
vestigation which I have shortly sketched gaining or losing the 
fevdur of beatific inen ? 

Tassing over sciences like astronomy, which, though not 
wholly free from hypothesis, do not give us very extended infor¬ 
mation on this point, I come to a part of scientific history to 
which we may put the question with every probability of obtain¬ 
ing (so far, at least, as one science is concerned) a decisive answer 
—I mean, the history of physical optics. 

We have here a science whose basis is purely hypothetical. 
The definition of light is an hypothesis, the nature of the ethe¬ 
real motion is an hypothesis, even the very existence of the 
ether Is ah hypothesis-—hypotheses, indeed, which have led to 
conclusions by experiment, but hypotheses still. 

Does the histoty of optical science indicate a desire to discard 
this hypothetical base ? Does the history of this science betray 
a tendency on the part of scientific men to abandon or neglect 
mechanical theories of light? Have physicists given up as 
hopeless, or perhaps unpliilosophical, the attempt to reduce, by 
the intervention of a supposed ether, the phenomena of light 
under the mathematical laws which govern motion ? Are they 
even abandoning the reasoning or the phraseology of the undu- 
iatory system ? The answer to these questions is not doubtful- 
Commencing with Fresnel, more than half a century ago, the 
history Of physical optics is a history of efforts, constantly re¬ 
peated, to frame what M. de St. Venant has called * * a really 
rational theory of light’* 

Take, for example, the repeated attempts to reconcile the 
mechanical principle of continuity with the optical phenomenon 
of double refraction. When the movement which we call light 
passes from one medium to another, if the molecular movement 
be continuous, it is hard to See how the elastic force of the ether 
can be different at different sides of the plane of separation. It 
would seem, then, that the principle requires that the elastic 
force of the ether should be the same in all medku But if it 
he the same in a crystalline Jasmin an unciystaJIine^inedimn, it 


ought to be the same in every direction; and if it be the sam e 
in every direction, how are we to account for the phenomenon 
of double refraction ? The effort to overcome this difficulty may 
be said to have engaged the attention of Cauchy during all the 
latter part of his life. The same question was taken up after 
his death by other writers, among whom I may mention M. 
Boussinesq as the most recent, and is to this day a question of 
great interest to mathematical physicists. ^ I am not now inquir¬ 
ing whether the reasoning which I have just stated be valid, or 
whether the difficulty, which some writers do not appear to have 
felt, be real. I allude to it only as a proof of the anxiety felt 
by men who have borne the greatest names in optical science to 
have a complete mechanical theory of light. It would be easy 
to multiply instances, affecting all the great phenomena of optics, 
which evince the same anxiety. 

Another and even stronger proof of the firm footing which the 
unclulatory theory has obtained in the world of science, is the 
familiarity with which we use the terms of that theory, as if they 
denoted actual physical realities. When, not long since, much 
labour was expended in calculating the wave-lengths for the 
several rays of the spectrum, there does not appear to have been 
among physicists any consciousness that they were discussing, 
and even professing to measure, things which had no existence 
but in the fancy of mathematicians. On the contrary, we have 
come to speak of wave-lengths quite as freely and as familiarly 
as we speak of indices of refraction. Nor is this true only of 
detached memoirs, which might be supposed to represent only 
individual opinion. The language and the principles of the 
undulatory theory have found their way into our ordinary text¬ 
books—a sure proof that these principles have been generally 
accepted by the scientific world. I am not now discussing the 
question whether, regarded as an indication of scientific progress, 
this fact is favourable or unfavourable. I only say that it is a 
fact. M. Comte has done all that the hard words of a man 
of great genius could do to banish theories of liglit irom the 
domain of science, but his greatest admirer will hardly say that 
he has been successful. 

I pass to the consideration of another branch of science, 
closely connected with, and indeed including, physical optics, 
and exemplifying, even more strongly, the desire of scientific 
men to extend the sway of mathematics over physical science— 
I mean, Molecular Mechanics. This branch of mechanical 
science (if, indeed, it be not more correct to say, this science), is 
altogether modern. Fifty years ago it had'hardly begun to 
exist, and even now it is in a very imperfect condition. Imper¬ 
fect as it is, however, it has advanced far enough to mark the 
progress of science in the direction which I have indicated. And 
as it is a science more general than physical optics, the indica¬ 
tions which we can gather from it are more important. Physical 
optics does not take us outside our own Beclion; molecular 
mechanics shows a marked tendency to carry mathematical analysis 
into the domain of chemistry. If it shall ever be possible to 
establish an intimate connection between this latter science and 
theoretical mechanics, it is probably here that we shall find the c^i J 
necting link. In truth, it is impossible to contemplate the ever¬ 
growing tendency of science to see in so many natural phenomena 
varieties of motion, without anticipating a lime when mathe¬ 
matical dynamics (the science which has already reduced so 
many of the phenomena of motion beneath the power of mathe¬ 
matical analysis) shall be admitted to be the universal interpreter 
of nature, as completely as it is now admitted to be the inter¬ 
preter of the motions of the planets. I do not say that it will 
ever be. I do not even say that it is possible. It is no true 
philosophy which dogmatises on the future of science. But it is 
certain that the current of scientific thought is setting strongly in 
that direction. The constant tendency of scientific thought is, 
as I have said, to increase the number of those phenomena which 
are regarded as mere varieties of motion. Sound—that we have 
placed on the list long since. Light, though here our conclusions 
are more hypothetical, we have also long regarded as belonging 
to the same category ; and heat may now be fairly added 5 and 
we have almost learned, under the guidance of Professor Wil¬ 
liamson, to regard chemical combination as a phenomenon of the 
same kind. All these phenomena (of sound, of light, of heat, 
and perhaps even of Chemical combination) we now regard as 
produced by the movements of systems of exceedingly small 
particles^—^whether of known particles, as in the case of sound, 
or of the hypothetical ether, as in the case of light; and a 
science which proposes to itself the mathematical discussion of 
thejaws which govem^the movements of such systems can hsurdlj 
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fail to play an important part in the future history of physical 
science. I shall not then, I hope, be thought to misemploy the 
time of the Section by offering some observations on the science 
of molecular dynamics. 

When we have to deal with a science which professes to be 
more than a mathematical abstraction—a science which assumes 
to itself the function of representing, with at least approximate 
truth, the realities of nature—our first question will naturally be, 
What is the basis on which it rests ? Is it built upon a pure 
hypothesis, not derived from experiment, but seeking to justify 
its claim to reality by the truth of the results which may be 
deduced from it ? 

The word “molecule,” as Prof. Maxwell has told us, is modern, 
embodying an idea derived from modern chemistry. It denotes 
a material particle so small as to be incapable of subdivision into 
parts similar in their nature to itself. Thus a drop of water may 
be divided into smaller drops, each of which is also water; but a 
molecule of water is regarded as incapable of such division. Not 
that we regard it as absolutely indivisible \ but we assume that a 
further division, could it be effected, would produce molecules, 
not of water, but of its component gases, hydrogen and oxygen. 

Now this conception of a molecule undoubtedly involves an 
hypothesis. Are there such ultimate particles of matter, not only 
resisting aU the dividing forces which we can command, but 
absolutely indivisible, by any force, into particles similar to each 
other, or perhaps into particles of any kind ? Or are we to sup¬ 
pose that, if we had instruments of sufficient delicacy, the process 
of division might be carried on without limit ? Experiment gives 
us no means of deciding between these alternatives ; and if the 
exigencies of our method of investigation force us to make a 
decision, we can make it only by an hypothesis. But we may 
fairly ask. Does the logic of molecular dynamics absolutely require 
this decision ? And on this point I wish to offer one or two 
remarks. When we propose to determine the motion of a body, 
solid or fluid, we ought, as indeed in all scientific problems, to 
form in the fot place a clear conception of the meaning of the 
question which w^ propose to oursdv^ ^e wish to discover 
the laws which govern the motion—of what ? Not certainly of 
the body taken as a whole. That is, no doubt, part of the infor¬ 
mation which we seek, but a very small part of it. When we 
have learned to determine by a fixed mathematical rule, or foimula 
as w^e generally call it, the position occupied at any instant by the 
centre of gravity of the body and by its principal axes, we have 
learned something, but the investigation is far from being com¬ 
plete. There are, as you know, large classes of movements of 
which such knowledge would tell us nothing. Thus, to take a 
familiar instance, you see a man (to use our ordinary language) 
“ sitting quiet.” He is at rest, so far as the movement of the 
body, taken as a whole, is concerned. He is neither turning on 
his chair nor walking about the room ; and yet there is probably 
not a single particle of his body which is absolutely quiescent. 
You see, then, how ignorant we are of the vital movements of 
the human body, if we know only that the individual is sitting 
quiet.” 

But suppose that we push the inquiry a little further and pro¬ 
pose to investigate the motion of tlie blood. We obtain an 
answer to this question in one sense by determining the rate at 
which the blood, taken as a whole, is moving—that is to say, 
suppose the number of ounces of blood which pass through the 
mitral valve in the space of one minute ; but having learned this, 
we are still very far from knowing completely the motion of the 
bipod. But suppose that we are able to assign at any instant the 
position of each one of the blood-globules considered as a unit 
—that is to say, suppose we could assign for each of these 
globules the ppsition of its centre of gravity and the positions of 
its principiil axes, we should then know tlie motion of the blood, 
not, indeed, perfectly (for we should stiU. be ignorant of the 
mation of the smm as well as of the internal movements which 1 
take place in eadb globule), but very much more completely than 
before. 

Further (and this is the point to which I wish especially to 
direct your attention), the results would be equally true, whether 
the globules were really units, incapable of further subdivision, 
or really aggregates of still smaller particles- In the former 
case we should know perfectly the motion of that part of the 
blood which consists of the red globules; in the latter, we 
should know the same motion, but not perfectly ; that is to say, 
our results, though true as far as they go, wotild leave us still in 
ignorance of one or more classy of motions which are really 
exhibited ly the globules of the ^blood. We j^ould then he 


obliged to imagine a still 'further subdivision. If, for example, 
we divided, in imagination, each globule into a thousand parts, 
and could determine the motion of each part considered as a 
unit, our results would still further approximate to completeness; 
and so on for further subdivisions. The logic of molecular 
dynamics may then he shortly stated as follows :— 

In seeking to form the equations of motion of a body, solid 
or fluid, we commence by an imaginary division of the body into 
elements of any arbitrary magnitude, and we form the equations 
of motion for each of these elements considered as a unit. The 
results so obtained are true, but, as long as the elements retain a 
finite magnitude, incomplete. They do not give us full informa¬ 
tion as to the movement of the system. But suppose now, 
adopting the spirit of the differential calculus, that the magnitude 
of these elements is constantly diminished; then it will be found 
that, as in the differential calculus, these equations tend towards 
a certain limiting form, constantly approaching it as the magni¬ 
tude of the elements is continually diminished; and in this 
limiting form these equations are not only true but complete. 

Stated in this general form, the principles of molecular 
dynamics are not only perfectly logical, but wholly free from 
hypothesis. Hypotheses have, no doubt, been freely introduced 
for the purpose of forming the actual equations in any given 
case; but molecular dynamics, as such, is not an hypothetical 
science. The word molecular is in some respects umlortunate, 
as tending to identify the science witli a particular hypothesis as 
to the constitution of matter. But molecular dynamics as a 
science has no necessary connection with the molecular hypo¬ 
thesis. In truth, the methods of this science harmonise quite as 
readily with the supposition of the infinite divisibility of matter 
as with the supposition of ultimate molecules. 

Molecular dynamics may fairly be called the differential cal¬ 
culus of physical science. It is, in its relation to physical 
science, what the differential calculus is in its relation to 
geometry. As in geometry, when we would pass from the small 
' arid exceptional dass of rectilinear figures to the infinite varieties 
' of curve-lines, we must invoke the aid of the differential calculus, 
so when we would pass firom the abstractions of r^d solids and 
tinbending surfaces to the contemplation of bodies as th^ really 
exist in nature, must we, if we would fully investigate their phe¬ 
nomena, invoke the aid of molecular dynamics. It is the science 
of that phenomenon which is gradually drawing all others within 
its sway ; it is the science of that phenomenon which, “changed 
in all and yet in all the same,” we have learned to see in every part 
of nature. Molecular dynamics is the science of Motion in its 
widest and truest sense—of the motion which passes along in the 
sweep of the tempest or the fierce throb of the earthquake—of 
the motion (no less real) which breathes in the gentlest whisper 
; or thrills along the minutest nerve. 

i I have dealt thus long upon the subject of molecular dynamics 
because the amount of attention which in the present century it 
has commanded, and the great advance which it has made, mark 
most distinctly the tendency of scientific thought to the intro¬ 
duction of mathematical analysis into all parts of physical science; 
for molecular dynamics is the key to this introduction. It is to 
the perfection of this science that we must look for an increased 
use of the mathematical instrument; and when we combine the 
indications afforded by the history of this science with those 
which we may derive from the history of its principal application 
(Physical Optics), we have at least this partial answer to our 
question—Mathematical analyriS shows no sign of relaxing its 
gi’asp upon any of the sciences which have been hitherto con¬ 
sidered to belong to its domain; nay, more, the desire to extend 
that domain is indicated by the efforts to perfect the instnunent 
^ by which that extension must be made. We may now ask^ Is 
this indication confirmed by the history of any of those sdenc^ 
which have been hitherto regarded as lying wholly without our 
Section? 

And first, what shall we [say of Section B ? Does choniad 
sdence show any indications pointing to a future union with the 
group already collected under the genus (if I may so i t) 

Theoretical Mechanics? T^ce, for example, the great problem 
of chemical coffibination. Does the treatment of this problem 
now show any rigns pointing in the direction of dynamic^ 
science ? I desire here to sp^k with all reserve and even Ci¬ 
tation, being conscious that I am no longer on femiliar ground. 
Srill there are signs which even an outrfd® 

And we may, I think, speak 

although the goal to which th^ point iB ^ may 

perhaps be ut^ttdaabie* - ^ 
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One of these signs is the appearance of time as one of the 
elements of a chemical problem. And in recognising the 
necessity of a certain time for the production of a chemical effect, 
chemists are now pointing not obscurely to the analogy of me¬ 
chanical science. “Time/^ says Berthelot, “is►necessary for 
the accomplishment of chemical reactions, as it is for all the other 
mechanical phenomena.” This might not in itself be very sig¬ 
nificant ; but chemists have not merely recognised the necessity 
of time as a condition for the production of chemical phenomena, 
they have also undertaken to measure it; or rather, taking the 
converse problem, they have undertaken to measure the amount 
of chemical effect produced in the unit of time ; and the law of 
this phenomenon announced by Berthelot takes (necessarily, 
indeed) a mathematical form quite analogous to equations which 
present themselves in dynamical science. The next step has 
followed as a matter of course, and chemists now speak as 
familiarly of the velocity of chemical reactions as engineers do of 
the velocity of a cannon-ball. 

Still more important in its bearing on the future of chemistry, 
and tending distinctly in the same direction, is the theory of 
chemical combination, which science owes to Prof. Williamson, 
and according to which this phenomenon, like so many others, 
ought to be regarded as in great measure a mode of motion. 
We suppose the normal condition of the atomic constituents of a 
body to be motion^ not rest; and when we say that a molecule 
of one substance enters into comhmation with a molecule of 
another substance, yre do not mean that the same molecules con¬ 
stantly adhere together, but that the union between the molecules, 
whatever be its nature, is continually dissolved and as continually 
re-formed. According to this theory, chemical equilibrium does 
not denote molecular rest, but a system of molecular motion, in 
which these decompositions and recompositions balance each 
other. 

If I may venture to add anything to that which comes from 
such an authority, I would say that this theory leads us naturally 
to regard the chemical properties of bodies as, if not wholly 
modes of motion, yet largely dependent upon the nature of the 
movements which take place among their constituent atoms. 
Hence, if two bodies incapable of chemical action are brought 
into chemical presence of each other, we may suppose that their 
atomic movements, and therefore their properties, remain un¬ 
altered. If, on the other hand, these bodies be capable of acting 
chemic^ly on each other, their atomic movements are mocliried 
by their mutual chemical ptesehce; and therefore the chemical 
properties 0^ the compound, as we call it, may be wholly dilTe- 
rent froih those of either of the bodies which have entered into 
combination. , . 

Notv we are not yet prepared to consider chemical combina¬ 
tion as a problem of molecular dynamics. We have not suffi¬ 
ciently clear ideas (even hypothetical ideas) of these atomic 
movements, and of the modifications which are caused by the 
chemical presence of another body, to place the investigation of 
these phenomena in the same category with the investigation of 
the phenomena of physical optics; and I am sure that any 
attempt to hasten unduly the affiliation of chemistry to theo- 
, rericai d3mamiGs would be productive of serious mischief. The 
drift of the tOTarks which I have made has been only to show that 
the current of scientific thought is setting in that direction; and 
wMle yre'may.nbt predk^ such an affiliation, still less should we 
he justified in pronouncing it to be beyond the possibilities or 
evm the probabilities of science. 

Time will only allow me to notice very briefly another impor¬ 
tant application of mathematics to a branch of science considered 
hitherto to be altogether beyond the limits of our Section,—I 
refe to the application of the methods of geometry and theo¬ 
retical mechanics to biological science recently made by Prof. 
Haughton. 

The first example Which t shall notice is theestahlishment of a 
prmciple governing the animal frame, and quite analogous to the 
principle of *Heast action ” in dynamics. This principle asserts 
that evmry nn^cle is so framed as to perform the greatest amount 
of Work under the given external Circumstanoes. If this principle 
be admitted as an d priori truth, the arrangement of any given 
muscle may be mathematically deduced from it ; but many, no 
donht, will prefer to r^rd it as an inductive truth established 
by the number of instances which Professor Haughton has 
;aMhced and discussed. Among these the work done by the 
hummi heart is considered ; and in order more fully to exemplify 
the principle of tne economy of work, Professor Haughton has 
iha^eda very obvious construction of the heart in which the 


principle would be violated, contrasting this with the actual con¬ 
struction in which, as he has shown, the principle is preserved. 

Prof. Haughton has also made much use of the geometry of 
curved surfaces in esiimating the action of the non-plane 
muscles. 

On the whole the work of Prof. I-Iaughton is a remarkalde 
example of the increasing use of mathematical methods in the 
investigation of physical ]n’oblems. 

We have put to scientific history the important question, Is it 
probable that the dominion of mathematics over physical science 
will be more widely extended than it is at present? Is it pro¬ 
bable, not only that we shall improve the mathematical instru¬ 
ment as applied to those sciences which are already recognised as 
belonging to the legitimate province of mathematical analysis, 
but also that we shall learn to apply the same instrument to 
sciences which are now wholly or partially independent of its 
authority ? And to this question I think that scientific history 
must answer, Yes, it is probable. It is probable, because 
physical science is learning more and more every clay to see in 
the phenomena of nature modifications of that one phenomenon 
which is peculiarly under the power of mathematics. It is pro¬ 
bable, because science already indicates the path by which that 
advance will be made, because we already possess in molecular 
dynamics a method (the creation, I may almost say, of our own 
age, and still very imperfect) whose proper subject is motion, not 
in any limited or abstract sense, but as widely as it really exists 
in nature. And it is probable, because we cannot look back on 
the history of science for the last fifty years without becoming 
conscious how large is the advance which has been already made. 

I hare thus far endeavoured to show to, you the light which is 
thrown on the connection between physical science and mathe¬ 
matical analysis by actual scientific history; and I have given 
you some reasons for believing, so far as it is permitted to us to 
read the future, that this connection is likely to extend still more 
widely. 

But before we pass from this part of the subject, we are 
bound to ask the question, Are we to regard this indication as 
being favourable to the cause of scientific progress ? Shall we 
regard the tendency to use, as far as possible, the mathematical 
instrument^ in physical investigation as being likely to extend 
our real knowledge of nature? Or will its result be merely to 
encourage the formation of vain hypotheses, recommended only 
by their capability of mathematical expression, and deeply injunng 
the cause of science by means of the facility with which men 
accept such speculations as real knowledge ? This latter opinion 
seems to be, on the whole, that of Comte, who.se severe strictures 
upon physical theories of light I have noticed before. 

Now, I believe that the advocate of the mathematical method 
of investigation might be, and would be, perfectly content to 
fight the battle of mathematical physics on the ground which 
Comte himself has chosen. We have put one important question 
to the history of science, let us put another. 

Has the effect of theories of light upon the progress of real 
optical knowledge (knowledge which Comte himself would admit 
to be real) been beneficial or injurious? 

This question belongs to a class to which the answer is never 
easy. It is never an easy task to abstract one from a group of 
causes which concur in the production of an effect, and then 
determine how the effect would have been changed by such 
removal. Still we may succeed in obtaining at least a partial 
answer to the question. 

It has been frequently remarked as one of the benefits con¬ 
ferred upon physical science by theory, that it suggests experi¬ 
ment. Nowhere is this principle more strongly exemplified than 
in the history of perhaps the greatest name in optical science—t 
mean Fresnel. He is an experimentalist, certainly ; but he is an 
experimentalist because he is a theorist. His most valuable ex¬ 
periments had their origin in the desire to test the truth of a theory. 
The experiment with the two mirrors wei'e devised to test Young’s 
principle of interference. His diffraction experiments were 
devised at first to test the truth of Young’s theory; and when 
that had been found to be inconsistent with fact, then to test 
the truth of his own. And, not to multiply instances, the ex¬ 
periments by which he established the existence of circular 
polarisation, and ascertained the true nature of the light which 
passes along ^the axis of a quartz crystal, were suggested by 
theory. 

Among the motives which induced^ Jamin to undertake the 
experimental researches which have given to science such valu¬ 
able results, not the least oyas the desjlre to test the truth of an 



Ang. 20, 1874J 


NATURE 


323 


hypothetical principle of Fresnel and of a theoretic formula of 
Cauchy. And quite recently M. Ahria has made an elaborate 
examination of uniaxial refraction for the puiq^osc of testing the 
truth of the construction of Huyghens. I may here remark that 
it is much to be desired that some competent observer would 
undertake the yet more difficult task of verifying experimentally 
the wave-surface of Phesnel. 

But to revert to the general subject. If any physicist is in¬ 
clined to agree with the views of Comte upon this subject, let 
me propose to him the following test:—Let him strike out of 
physical optics everything which that science owes to theories of 
light, and then let him try to write a treatise on the subject, 
excluding the language and the ideas of theory. Finally, let 
him compare his work with some treatise in which these aids 
have not been neglected, and judge himself of their relative 
value. Theoretic science need not be afraid of the result. 

Naturally suggested by the subject which we have been con- 
sideTing, namely, the tendency of scientific progress to a reduction 
of all physical science under the power of mathematical analysis, 
is the gradual development of connections between the different 
members of that great group to which we give the name of 
physical science. And among the instances of such growing 
relationship I take, also suggested by the topics which have 
engaged us, the connection between optics and chemistry. I 
only say suggested ” by our former subject, for I do not desire 
to attach any undue significance to the fact that of these con¬ 
nected sciences one may already be called a mathematical science. 
As yet the connection between these sciences has consisted prin¬ 
cipally in the introduction into chemistiy of an analysis in some 
respects more refined than any which has been hitherto known. 
And this fact does not in itself indicate the extension to chemis¬ 
try of the mathematical character which belongs to physical 
optics. Still, if we hold the assumption of this character by 
any science to be the mark of perfection, we shall be inclined 
to regard every improvement in its instruments of research as 
tending in that direction. 

In speaking Of the connection between optics and chemistry, 
the topic which will occur first to everyone is the Spectroscope; 
but on this part of the subject it is not necessary that I should 
dwell. It has so largely occupied the attention of physicists, 
and has been so fully treated by those who have made it their 
special study, that 1 could not hope to add anything to what they 
have said. 1 would only observe that the spectroscope has enabled 
chemistry to overleap a barrier which Comte pronounced to be 
insurmountable, and which would have excluded from the objects 
of chemical research anything lying without the limits of our 
earth. Comte warned us that our knowledge of the planetary 
worlds was necessarily limited to their geometrical and mecha- I 
nical properties—to the nature of their movements, and the forces 
by whicli they are produced,—and that all inquiry into the con¬ 
stituent elements of the planets or their atmospheres was for ever, 
and by the necessities of the case, interdicted to us. But the 
spectroscope has told quite another story. 

But there is another point of contact between optics and 
chemistry,—another spot on the border-land between these two 
sciences which, I think, promises aLo to be fertile in discovery,’ 
—I mean the use of polarised light as an instrument of chemical 
analysis. It is true that the application of this instrument is 
limited in its extent. The physical property on which this ap¬ 
plication depends (namely, the power possessed by certain liquids 
to change the plane of polarisation of a transmitted ray, or, as 
it is commonly called, the rotatory power) is altogether confined 
to the organic world, and is not universal even there. Still, 
within this limited range, the application of polarised light is 
capable of solving, or aiding to solve, chemical problems which 
chemistry proper -would probably find very difficult. Let me 
give you two exainples. 

I. Is it true that an add salt is decomposed by solution ? Or, 
taking the question in another form : If to a solution of a neutral 
salt there be added, atom for atom, a quantity of its own acid, 
does that additional atom of add enter into combination, or does 
it remain free ? It has been usually inferred from the thermic 
researches of Dr. Andrews, followed up by Favre, Silbermann, 
Berthelot, and others^ that the second alternative is the true One, 
the solvent being water. Now, if the problem be varied d little 
by making the solvent spirit, the application of polarised light 
gives us this important information ^ . 

If to an alcoholic solution of the ordinary nitrate of quinia 
there be added an additional equivalent of add, this -additibnal 
equHnlent daes enter into combination -with the tttbrsgt^' r " ■ 


This information leaves to us the alternative of supposing that 
the ordinary nitrate, sulphate, &c., of quinia are not neutral but 
basic salts, or of admitting that an acid salt is not always decom¬ 
posed by solution, at least in spirit, 

2. When an acid is added to a solution containing two basest, 
the salts formed being also soluble, does the acid divide itself 
between the bases ? and if so, what is the law which governs the 
division ? 

The application of polarised light enables us to solve tins 
question for some of the organic bases, proving that there is a 
continuous partition of the acid, and enabling us in one case, and 
probably in many others, to assign the law according to which 
the partition is made. 

One more instance may suffice to exemplify the advantage 
which chemistry proper has already derived from its union -vvdth 
optics. I take this instance from the general problem of saccha- 
rometry. 

We have long known how to analyse, both optically and 
chemically, a solution which contains two kinds of sugar, one 
of which is sucrose? But as each of these methods gives but 
two equations, it is plain that neither is sufficient where the un¬ 
known quantities are more than two. If, then, as is very com¬ 
monly the case, there are present in the solution three kincls of 
sugar, we cannot obtain a complete analysis, either from optics 
or from chemistry. But, as Dr. Apjohn has recently shown, 
this problem, insoluble by either method taken alone, is readily 
solved by a combination of both methods. An important step is_ 
thus made in the application of optics to chemistry. Instcid of 
merely giving to chemistry a new solution of a problem which 
chemistry could solve without any assistance, optics has aided 
chemistry to solve a problem which chemistry unaided might 
have found very difficult. 

But it is time that I should bring these remarks to a close, and 
I recur, in conclusion, to a thought which my subject has already 
suggested. 

Let none presunte to fix the bounds of Science. ^‘Hitherto 
shalt thou come, but no further —that sentence i® not fbr Inan. 
Not by our own powers, not by the powers of our generation, 
not even by the conceptions of possibility,’ may we limit the march 
of scientific discovery. To us, labourers in that great field, it is 
given to see but a few steps in advance. And when at times a 
thicker darkness has seemed to gather before them, men have 
recoiled as from an impassable barrier, and for a while that patli, 
has been closed. But only for a while. Some happy accident 
some more daring adventurer, it may be time itself, has shown 
that the darkness was but a cloud. The light of Science has 
pierced it; the inarch of Science has left it behind; and the 
impossibility of one generation is for the next but the record of a 
new triumph. 

If seeming plausibility could give to man the right to draw 
across any path of scientific discovery an impassable line, surely 
Comte might be justified in the line which he drew across the 
path of chemistry. Fifty years ago it might seem no unjust re¬ 
striction to say to the chemist, Your field of discovery lies within 
the bounds of our own earth. You must not hope to place in 
your laboratory the distant planet or the scarce-visible nebula. 
You must not hope to determine the constituents of their atmo¬ 
spheres as you would analyse the air which is around your own 
door ; and you will never do it. Fifty years ago no chemist 
I would have complained that chemical disebvety was unjustly 
-limited by such a sentence; perhaps no chemist would have 
refused to join in the prediction. Yet even those who heard it 
uttered have lived to see the prediction falsified. They have 
seen the barrier of distance vanish before the chemist, as it has 
long since vanished before the astronomer. They have seen the 
chemist, like the astronomer, penetrate the vast abyss of space 
and bring back tidings from the worlds beyond. Comte might 
well think it impossible. We know is to be true. 

We have learned from this episode of scientific history that 
the attempt to draw an impassable line between the dPmaia of 
the chemist and the domain of the aslronomer was not juslified 
by the result. Another generation may learn to obliterate as 
completely the line between the domain of the chemist and the 
domain of the mathematician. When that sliall be, when 
Science shall have subjected all natural phenomena to the laws 
Theoretical Mechanics, when she^ shall be abW 
result of every combination as unerringly aft 
conical refr^tion or Adams revealed to us the existence <h 
N eptune—tiat we cannot say. That day may never come, ana 
it is certainly'far ha the dun ^ ^ We it 
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we may not even call it possible. But not the less are we bound 
to look to that day, and to labour for it as a crowning triumph 
fjf Science, when Theoretical Mechanics shall be recognised as 
the key to every physical enigma—the chart for every traveller 
through the dark infinite of Nature. 


SECTION C 
Geology 

Opening Address of the President, Prof. Edward 
Hull, F.R.S. 

On the Volcanic Phenomena of County Antrim and adjoining 
Distiicts. 


Following the example of several Presidents of the Geolo" 
gical Section of the British Association, I purpose commencing 
our proceedings by an address, selecting for my subject the 
volcanic phenomena of the district in which we are assembled. 
But before entering upon this subject, I am sure it will be equally 
in accordance with your feelings and niy own if I give expression 
to the general and deep regret which is felt at the death (so little 
expected) of the late President of this Section, Prof. John 
Phillips, of Oxford, on April 24, in the 74th year of his age. 

The late Prof Phillips ,—As the nephew and pupil of Mr. 
Wdliam Smith, “the Father of English Geology,” Prof. 
Phillips was nurtured in an atmosphere of geolo^cal science 
which accorded well with his own tastes j and in his youth was 
the companion and assistant of hiS uncle in many a surveying- 
tour in the east and north of England. His subsequent appoint¬ 
ment as Keeper of the Museurh at York,and one of the secretaries of 
the Yorkshire Philosophical Society, gave him opportunities and 
scope for pursuing his inquiries—ultimately resulting in the pub¬ 
lication of his laborious work on “ The Geology of Yorkshire,” 
a work not only abounding in local details, but containing the 
germs of several generalisations on questions relating to physical 
geology. 

Of h>s connection with the Geological Survey of Great Britain, 
Pn^f, Phillips has left two enduring monuments in his work on 
“The Palseozoic Fossils of Cornwall, Devon, and West Somer¬ 
set,” and that on “The Malvern Hills and surrounding districts ” * 
—one dealing with the organic structures, and the other more 
especially with the physical conditions of the south and west of 
England. 

To Hs future career as Professor of Geology in the University 
df Dublin, afterwards, on the death of Dr. Buckland, in the 
University of Oxford , or as President of the Geological Society of 
Loudon in 1859 and of the British Association at Birmingham in 
i£ 65, it is unnecessary for me in this brief notice to do more than 
allude. Through these years and down to the time of his decease 
his fertile brain and ready pen were ever at work. But the scope 
of liis investigations was not limited to purely geological sub¬ 
jects ; he was a man of many parts, and astronomical questions 
largely engaged Ms attention in his later years. In 1868 he 
visited Italy and Vesuvius, and subsequently published a little 
work on the history and structure of that mountain in a form very 
acceptable to that large porion of the travelling British public 
whim at oiie time or anothet makes the delightful pilgrimage to 
the workshop of Vulcan and the Phlegraean Fields. 

The lo® df Prof. Phillips^ presence at the meetings of Jhe 
British Association, of which he was one of the founders, is irre¬ 
parable. His genial face and lucid words brought sunshine 
wherever he appeared, and threw light on every topic he handled ; 
to him might well be applied the words—“quidquid tetigit 
omavit.” While lamenting his loss, let us endeavour to imitate 
the example of his untiring industry, his patient pursuit of the 
beautiful and noble in nature, his honesty of character, his purity 
of life, i* 

Tke Vdcanic District of the North-mst of Ireland .—I have now 
to direct your attention to the district of County Antrim and its 
neighbouxhocKi as one claimh^ our special investigation, and pre¬ 
senting a multitude of interestiEg problems connected with the 
volcanic phenomena of the Terdaiy period. By the labours of 
Berger, Weaver, Porilock, Griffith, Bryce, Tate, Holden, and 
other geologists, many of these problems havejeceived a solution : 
others remain for further discussion. It shah be my endeavour 
to give you a brief summary of the fficts and inferences arrived at 
up to this time, and to present you with a connected history of 


^ The Malvern Hills compared mth the Pake&ic districts of Abberle\ 
May Hxll, Tortworth, and UsJc/’ Mem, Geol. Survey, 1840 
t memoir of the late Prof. iPhillips he found in th 

Ce&ic£i€eci Mfiffp&zwef vol, vii. p. 301 (1870), ^ ' 


the operations carried on by terrestrial agents in this island, from 
the commencement of the volcanic era to its close. 

This era, though short as compared with the sum of geologic 
time, was in reality vastly extended, and comprised within Its 
limits several stages or divisions characterised by special physical 
conditions. Speaking in geological terms, it probably included 
the latter part of the Eocene and the whole of the Miocene 
periods, interrupted by long pauses in the outburst of volcanic 
products. 

But before entering upon the narrative of events which occu¬ 
pied this space of time, let us first endeavour to determine the 
physical limits of the tlieatre of these operations ; for it may well 
be asked, considering the great extent to which the volcanic 
products have been cleared from off the surface of the country by 
denudation, with what degree of precision can we define the 
original limits of the volcanic area ? 

Let us for a moment, when replying to this question, turn to a 
still more recent volcanic district for an illustration. When we 
ascend the cone of Vesuvius, and from that commanding station 
sweep with our eyes the surrounding region, we find ourselves 
in the centre of a plain—the Campagna of Naples—formed of 
the products of volcanic eruptions, but limited through three 
quarters of a circle by calcareous hills of older date, and along 
the other portion by the sea. 

I believe that similarly, but on a far more extended scale, we 
can trace out the original limits of the volcanic district of the 
north-east of Ireland, and that from some elevated stations 
rising from the central plateau of Antrim these limits may be 
almost descried by the uprising of ridges of moi'e ancient rocks 
in several directions. Taking our stand on Tardree Hill, or 
Sleamish, we see to the southward the granitic and schistose 
ridge of Slieve Croob, projected against a background of the 
mountains of Mourne, culminating in Slieve Donard. West¬ 
ward the eye rests on the rugged masses of Slieve Gullion and 
the Silurian hills of Newtown Hamilton. Towards the north, 
after passing the depression of the southern shore of Lough 
Neagh and the valley of the river Blackwater, the enclosing ridge 
of old rocks, forming from this distance an apparently unbroken 
line, ranges northward into Donegal and the northern shores of 
Lough Foyle. The ocean now intervenes ; but a comparison of 
the physical characters of the Donegal mountains with those of 
Islay, Jura, Cantyre, and the Western Islands leaves the ina- 
pression on my mind that the volcanic region of Antrim was 
limited northwards along the line of a submarine ridge, and that 
there is little reason for supposing that the volcanic rocks of Mull 
were superficially connected with those of this country,—on the 
contrary, the probability seems to be that the old crystalline 
rocks of the Western Highlands were interposed between the 
two regions. 

Turning to the eastward, the sea overflows an area at one time 
occupied by volcanic products, but now only partially so, and we 
are unable strictly to define their easterly limits ; but it is toler¬ 
ably certain, that the sheets of lava did not reach the shores of 
Galloway or those of the Isle of Man. Basaltic dykes, however, 
as is well known, traverse the north of England and the south of 
Scotland; but if referable, as Prof. Geikic concludes, to the 
Miocene period, they cannot be included in the volcanic region 
as here described and understood. 

Thus the volcanic plateau of Antrim, like the Campagna of 
Naples, is washed on one side hy the sea, and its limits become 
indefinable in consequence ; but to the south, the west, and to 
some extent to the north, the limits of the region are marked out 
by mountains of considerable elevation. Within this region 
craters poured forth lavas or other volcanic products, which ex¬ 
tended in great sheets until they were intercepted by the uprising 
of these natural barriers. 

The floor of the area thus partially circumscribed was formed 
of various materials, as the accidents of denudation admitted. 
Over the central portions it was chiefly Cretaceous limestone (or 
Chalk), but to the southward it was New Red Sandstone and 
lR)wer Silurian, and to the north, Chalk, Lias, Carboniferous, 
and Lower Silurian beds in different directions. The whole 
region composed of rocks thus distributed was probably converted 
into dry land towards the close of the Eocene period—when, at 
various points, highly silicated felspathic lavas burst forth, con¬ 
solidating into sheets of trachyte porphyry, rhyolite, and more 
rarely pitchstone, such as are found at Brown Dod Hill and 
Tardree, near Antrim, and west of Hillsborough. These tra- 
chytic lavas were therefore the oldest of the volcanic eruptions of 
the north of Ireland, and seem to havfe been representea by the 
newer granitoid rocks recently described by Zirkel, Geikxe, and 
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Judd in the Island of Mull on the one hand, and by the trachytes 
of Mont Dore in Central France on the other. They have 
been described in this district by Berber and Bryce; but it is 
only recently that their relations to the other lavas have been 
clearly determined ; and as such rocks are exceedingly rare in 
the British Isles, I trust the members of the Association will take 
this opportunity of paying a visit to the quarries near Antrim, 
where they are fully opened to view. In composition, both at 
Hillsborough and at Antrim, they present a felspathic base, 
enclosing crystals of sanidine (or glassy felspar) and grains of 
quartz. At Brown Dod Blill they are disposed in sheets, show¬ 
ing lines of viscous flow and dipping beneath the overlying beds 
of basalt. 

As I have already stated, the outpouring of these trachytic 
lavas may, with every probability, be referred back to the later 
Eocene period. At any rate, a considerable interval probably 
elapsed before the eruption of the next series of lavas of Mio¬ 
cene age, which are essentially augitic, and may be compre¬ 
hended under the heads of basalt and dolerite with their amyg- 
daluidal varieties. Sheets of these lavas were formed, from 
various vents, over the uneven surface of the older rocks, and to 
a far greater extent, both as to area and thickness, than in the 
case of the preceding eruptions of trachyte."*^ These beds, 
which are often vesicular, attain in some places a thickness of 
600 feet, and are surmounted by decomposed lava and volcanic 
ashes, which mark the close of the second period of eruption. 

The sheets of augitic lava which were poured forth during 
this stage are remarkable for their vesicular character and the 
numerous thin bands of red ochre (bole or laterite) which sepa¬ 
rate the different lava-flows, and which have been recognised by 
Sir C. Lyeli as probably ancient soils formed by the decomposi¬ 
tion of the beds of lava, similar to those in Madeira and the 
Canary Islands, resulting from streams of sub-aerial origin. 
Microscopic examination bears out this view ; for a thin slice of 
one of the more compact beds of bole from the north coast 
showed that the felspar-prisms retained their form, while the 
augite and magnetite ingi'edients had passed into the state of an 
oclireous paste. 

The vesicular and amygdaloidal character of these older beds 
of lava shows the probability that they have been poured forth 
under no greater pressure than that of the atmosphere, and 
together with the evidence derived from the bands of ochre leads 
to the conclusion that they have been erupted overland-surfaces. 
vSome of the vents of eruption are now visible, eitlier in the form 
of amorphous masses of trap protruded through the sheets, or of 
great funnels filled by bombs, l-iroken pieces of rock, and ashes, 
Rucli as the rock on which is perched the venerable ruin of 
Dunluce Castle (the ancient stronghold of the MacDonnells), or 
the neck erupted thiWgli the challc in the coast-cliffs near 
Portrush.t One of these old funnels was found by the late Mr. 
Du Noyer near this place : it forms a portion of the crest of the 
ridge overlooking Belfast Lough, to the east of Cave Hill, and 
is within easy reach of members of the Association. 

The period of the formation of the older sheets appears to 
have been brought to a close by the discharge of volcanic ashes 
and the formation of an extensive lake, or series of lakes, over 
the region’ extending at least from the shores of Belfast Lough 
to the northern coast of Antrim, in which the remarkable beds 
of pisoHtic iron-ore were ultimately deposited. This is the only 
mode of origin of these ores which seems to me at all probable; 
and I am consequently unable to accept the views advanced by 
Messrs. Tate and Holden regarding their origin from basaltic 
lava by a process of metamorphism. That water v/as present, 
and that the beds of ash which underlie the pisolitic ore were 
stratified, at least in some instances, is abundantly evident upon 
an examination of the sections at Ballypalidy, Ballymena, and 
the northern coast. In some places they are seen to be perfectly 
laminated in a manner that could only take place by the agency 
of water, t It would seem, therefore, that by the combination 
of slight terrestrial moVemefits, a shallo w basin was formed over 
the area indicated, which received the streams charged with iron 
in solution, draining the tipland margins) from the v^aters of 

* In this respect they resemble the corresponding rocks in. Central 
France, where, as Mr. Scrope has shown, the trachytes have a more re¬ 
stricted range than the basalts (“ Volcanoes of Central France”). 

t A sketch of this old reek is given by Prof Geikie in Jakes’'s Manual of 
Geology,” 3rd edit. p. 271. , ■ ■■ - 

% The authors referred to, while admitting the stratified of the 

beds at Ballipalidy and their fomtation in presence of water, consider that in 
ail other cases the iron ore has feen 'ftnmed ■ oh £ tferrefrirki suiface; hut 
sections seen at Ballymena and the north coast have led me to conclude that 
these beds are all more or less stratified, and due to aqueous dtepo^arion. 


which were precipitated the iron, possibly by the agency of con- 
fervoid algm, as in the ca.se of the Swedish lakes of the pre,sent 
day (a view mamtained by Mr. D. Forbes, F.R.S.), or by the 
escape of carbonic acid, owing to which the iron became oxi¬ 
dised and was precipitated. 

Upon these uplands grew the plants whose remains occur 
among.st the ash-beds of Ballypalidy, the Causeway, aud else¬ 
where, and which have enabled Mr. Baily to refer the strata in 
which they occur to the Miocene period."’ In some places the 
vegetation crept over the surface of the former lake-bottom as it 
became shallower or was drying up, and gave rise to beds of 
lignite similar to those described by the Duke of Argyll as oc- 
emring at intervals amongst the basalts of Mull.d The beds of 
ore, wherever they are found, belong to one and the same geo¬ 
logical horizon, and enable us to separate the basaltic series into 
two great divisions—one below and the other above the position 
of the pisolitic ore ; and which, on maps of the Geological Sur¬ 
vey, will for the future be represented by two different shades of 
colouring. 

The ore itself is now laid open in numerous adits driven into 
the hill-sides, or in open works at Island Magee, Shane's Hill, 
Broughshane, Red Bay, Portflid, and other places,t whence it is 
transported to the furnaces of Scotland, Cumberland, Lanca¬ 
shire, and Wales. A new source of industry and wealth is 
rapidly springing up over the already prosperous county of 
Aatrim, and ere many years are over we may expect to see fur¬ 
naces established at several points for smelting the ores at the 
mines from which they are extracted. 

The period of volcanic inaction just described was brought to 
a close by fresh eruptions of augitic lavas, which spread in mas¬ 
sive sheets over the beds of ore, bole, and even lignite, without 
materially altering their constitution. Thus on the north coast 
a band of lignite is interposed between the pisolitic ore below 
and a massive bed of columnar basalt above, which can be fol¬ 
lowed and identified by the size and regularity of its columns for 
several square miles over that district. That this molten rock 
has not utterly reduced the lignite to ashes, or even entirely 
obliterated the impressions of the plant-remains, has been doubt¬ 
less due to the rapidity with which a hard crust, of low con¬ 
ducting power, consolidates on the outside of a lava-stream, 
as has been frequently observed on Vesuvius and other active 
volcanoes. 

Above this peculiarly massive bed were piled fresh sheets of 
basalt and dolerite to a total depth of at lerst 400 ft., each flow 
of lava being consolidated in a somewhat different manner from 
those above and below it, and probably separted from them by 
considerable intervals of time, as bands of ochre intervene in 
most instances between successive beds indicating subaerial soils 
of decomposed lava. 

The maximum thickness of the basaltic sheets of Antrim has 
been estimated by Mr. Duffin and myself at 1,100 ft-, to which 
must be added perhaps 200 ft. for the subordinate tracbytic beds, 
giving a total of 1,300 ft. for the whole volcanic series. This is 
rather more than originally assigned by Dr. Berger, who places 
it at 900 ft.,§ but it falls far short of the enormous accumulations 
of Mull, estimated by Prof. Geikie at from 3,000 to 4,000 ft. ; 
in neither district, however, have we the data for determining 
the original thickness of volcanic ejecla, as in both large masses 
of material have been wasted away by denudation, and not a 
single volcanic cone or crater remains behind out of all those 
which, probably in numbers corresponding to those of Central 
France, were planted over the entire voicaiiic region. 

The^ basaltic dykes which traverse not only the geological 
formations subordinate to the bedded traps, but also the latter 
themselves, are, in some districts, both remarkable and exceed¬ 
ingly numerous* To the south of Belfast Lough we find at 
Scrabo Hill an outlying mass of bedded dolerite resting on New 
Red Sandstone, and far beyond the limits of the main masses 
which rise in a fine escarpment to the north of the Lough. 
There is every probability that Scrabo Hill is the site of a dis¬ 
tinct focus of eruption j but it is also remarkable for the dyke^ 
of trap, as well as intrusive sheets, which have been ^que^ed 
in between the beds of sandstone themselves. Admirable 
instructive sections are laid open in the freestone-quarries of this 

^ Quart. Jour. Geol. Soc., voh xxv. p. 357, pis. 14 and 15. plants; 
detennmed b? Mr. Baily, from Ballypalidy, belong- to the |renera 

QuetcuSt Pmus^ &c. They were originallydetected 
by the late Mr. Da Hoy^. / ** N ‘ ' 

f Jukes‘s “ Manual of Geology,” 3rd edit. p. 6§o. 

t At JPIeaskin Head it was originally observed by the l^cv. Jjt* Haimlfem 
' ' ■' '• ■' ' ' 

§ Trans. GeoL 

■ i' ' ' / ' > A"'. 
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hill, wMcli will amply repay a visit. Another district remarkable 
for such intrusions is that of Ballycastle, where dykes and sheets 
are seen traversing the carboniferous rocks, as described by Sir 
R. Griffith in his admirable report on the geology of that coal¬ 
field while the well-known Giants’ Causeway is itself a tes'rc- 
lated pavement of columnar basalt, traversing in the form of a 
dyke the horizontal sheets of older formation. 

The intrusion of the thousands of dykes of the north-east of 
Ireland is unaccompanied by crumplings or contortions of the 
strata ; and if it were possible to place the dykes side by side, 
their aggregate breadth would cover a space several thousand 
feet in breadth. How, then, has this additional space amongst 
strata of given horizontal dimensions been obtained ? Has it 
been by lateral tension outwards owing to inflation by means of 
elastic gases or vapours, or by a general bulging of the surface 
consequent on lateral pressure ? The former view, I am told by 
physicists, is untenable; the latter is one which will pi*o- 
bably prove more consonant with modern views of teirestrial 
dynamics. 

The results of the microscopic examination of a considerable 
number of specimens of augitic lavas from various parts of the 
volcanic district are of a generally uniform character. Whether 
we take specimens from the largely crystalline granular dolerites 
of Portrush or Fair Head, or the very dense micro-crystalline 
basalts of Shane’s Castle, the structure and composition are found 
to he nearly uniform . 

The lava is, with very few exceptions, an amorphous or sub- 
crystkllihe paste of augite, enclosing long prisms or plates of 
labmdorite felspar, crystalline grains of titano-ferrite, and often 
of olivine. Chlorite is also sometimes present as a secondary ” 
mineral. It will be observed that this diagnosis differs essentially 
from that assigned by Dr. Zirkel as the normal structure of 
basalt, in which the base is “a glass,” and the other minerals 
(the augite, felspar, and olivine) are individually crystallised 
out.f This, indeed, is the case with the carboniferous nrela- 
phyres of the south of Ireland, + and probably with all the rocks 
in which augite is deficient; but the basalts of Antrim contain 
augite so largely in excess of the felspar that it has, in nearly 
every case, formed the base of the rock.g 
Tire basalt itself is often so rich in iron as to become an im¬ 
pure iron-ore. This is owing to the presence of the metal in the 
form of minute grains of titaniferous iron-ore, which is the prin¬ 
cipal cause of the black appearance of the rock and also as one 
of the components of the augite. 

From the above general review of the volcanic history of 
Tartiary times in the north of Ireland it will be evident that it 
presents u? With three distinct periods, similar to those which 
Mr. Judd has recognised in the succession of events in the Island 
of Mull 

The mHksti possibly extending as far back as the later Eocene 
period, ch^iracterised by the tracSytic lavas. 

The middle, referable to the Miocene period, characterised by 
vesicular augitic lavas, tuffs, and plant-beds. 

The latest, referable to a still later stage of the Miocene 
period, characterised by more solid sheets of basalt and numerous 
vertical dykes. 

These dncee stages were probably separated from each other 
by long intermls of repose and the cessation of volcanic action. 
T^i^ceedi^ Rli^^ period seems to have been characterised 
by ponsid^ble terrestrial movements, resulting in the produc¬ 
tion of feu^ures in the earth’s crust, and (as my colleague, Mr. 
Hardman, supposes) in the formation of that large depression 
which was filled with waters having a greater area than the 
Lough He^h of the present day. Some of the faults which 
traverse the upper sheets of basalt, and are therefore of la^er 
date, have vertical dislocation amounting to 500 or 600 ft., as, 
for instance, that which runs along the valley under Shane’s Hill 
near Lame. Such great fractures must necessarily have been 
accompanied by denudation, and it is probable that many of the 
present physical feitures had their origin at this (Pliocene) 
pmod. The extent to which the original plateau of volcanic 


* t CeolcgMal Miaing Survey of the Coal Districts of Tyrone and 
Antnm (1829). Some of the sheets in this district may be of older date 
than the Mrocene age. 

t “ XJuterswchungen fiber d. milarddt, Zusammensetzung und Structiir 
der Basaltgesteine (1870), 

I E. Hull, On the Microscopie Structure of the Limerick Carboniferous 
Melaphyres, Joura. Roy, Ceol Soc. Ireland, vol. lii. p. us (with plates). 

|_Mr. .WJport, F.G.S., stupes (Geol, Mag. 1873) that he has found the 
indiwdually crystallised out m a sperimm from near the Causeway 
SoA a however, must he,exceptional j but the rule as stated above 
; 'Waiaiy holds good. 


rocks has been broken up and carried away within such com¬ 
paratively recent times is vaster than is generally supposed. 
As there is evidence that the sheets of lava to the north of llclfast 
Lough w^ere originally connected with those of Scrabo Hill to 
the south, we must suppose that this arm of the sea and the 
valley of the Lagan have been excavated since the Miocene 
period ; while on the north-w'est the high elevation to which the 
escarpment of the basalt reaches, leads to the supposition that 
the basaltic sheets spread over the ground now occupied by 
Lough Foyle. Both along the west and along the eastern sea¬ 
board the sheets of lava are abruptly truncated, and must have 
extended far beyond their present bounds ; while many deep 
valleys, such as those of Glenarm, Cushendall, and Red Bay, 
have been excavated. 

But the most remarkable result of tire denudation, as bearing 
upon the subject befoi'e us, is the complete obliteration of the 
volcanic cones which we may well suppose studded the plateau. 
Some of these cones, at least, were contemporaneous with those 
now standing upon the granitic plateau of Central France, and 
which are but little altered in elevation since the fires which 
once burst forth from them became extinct. But since then the 
north of Ireland has been subjected to vicissitudes from which 
Cc ral France has been exempted. The surface of the country 
has been overspread by the great ice-slieet of the earliest stage of 
the Glacial period, which appears to have stretched across from 
the Argyleshire Highlands, if we are to judge by the direction 
of the glacial stida; at Fair Fleacl.'**’ 

At a later stage the country \^^as submerged beneath the waters 
of the Inter-glacial sea which deposited the sands and gravels 
which overlie the Lower Boulder-clay ; and subsequent emer¬ 
gences during the stage of the Upper Boulder-clay, together 
with atmospheric agencies constantly at work, whenever land 
has been exposed, have moulded the surface into the form we 
now behold. 

It wdll thus be seen that the physical geologist, whether a Vul- 
canist or a Neptunist, has in this region abundant materials on 
which to concentrate his attention. 

ITlca/iic Energy. —In connection with this subject it may not 
unnaturally be expected that I should make some allusion Lo the 
views of Mr. Robert Mallet on “Volcanic Energy,” which Im 
has recently unfolded in the “ Piiilosophical Transactions of the 
Royal Society. ”t My limits, however, forbid more than a 
cursory glance at this subject. Stated in a few words, volcanic 
energy, according to Mr. Mallet, has its origin primarily in the 
contraction of the earth’s crust, due to secular cooling and the 
tendency of the interior molten matter to fall inwards and thus 
leave the exterior solid shell unsupported. The lateral pressure 
arising therefrom (which, as Mr. Mallet shows, is vrstly greater 
than the vertical weight of the crust) is expended in crushing 
portions of the solid crust together, along lines of fracture which 
are supposed to correspond to those of the volcanic cones which 
are distributed over the earth’s surface. Each successive crush 
produces an earthquake-shock, and is converted into heat suffi¬ 
cient to melt the rocks which line the walls of the fissure or lie 
beneath at high temperatures, and which, in presence of elastic 
steam and gases, [are erupted at intervals both of time and 
place. 

In the words of the author'lqf these views, “The secular 
cooling of the globe is always going on, though in a very slowly 
descending ratio. Contraction is therefore constantly providing 
a store of energy to be expended in crushing parts of the crust, 

■ and through that providing for the volcanic heat. But the 
crushing itself docs not take place with uniformity ; it neces¬ 
sarily acts/£:r salium after accumulated pressure has reached the 
necessary amount at a given point, where some of the unequally 
pressed mass gives way, and is succeeded perhaps by a time of 
repose or by the transfer of the crushing action elsewhere to 
some weaker point.” 

^ It cannot be denied that Mr. Mallet’s theory seems to be con¬ 
sistent with many observed facts connected with volcanic action. 
It has for its foundation an incontestable physical hypothesis, 
the secular cooling of the earth, and it seems to throw con¬ 
siderable light upon^ several observed phenomena of volcanic 
action—such as the distribution of cones and craters along great 
lines, the intermittent character of eruptions, and the connection 
of earthquake-shocks with volcanic outbursts. There are some 
statements in Mr. Mallet’s paper which few physical geologists 
will be inclined to accept, such as the non-existence of true 

« A view also held by Mr. Jafiies Geikic and Mr. Campbell of laUy. 

T 3 , YOl, Clxill. p. 147 . 
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volcanoes before the Secondary or Mesozoic period. The Silu¬ 
rian volcanic districts of North Wales and of the west of Ire¬ 
land, and the Carboniferous volcanic districts of Limerick and 
Scotland, bear witness against the soundness of such a view. 
This statement, however, does not necessarily invalidate the 
general views of the author; and I cannot but think that the 
publication of Mr. Mallet’s paper has enabled us to take a very 
long stride in the direction of a true theory of volcanic energy. 


SECTION D 
Biology 

Opening Address by Prof. Peter Redfern, M.D., 
President 

*1 CONSENTED to allow myself to be nominated President ot 
this Section in compliance with the kindly-expressed wishes of 
scientific friends, notwithstanding that I felt that the duties of the 
Chair would have been more fitly discharged by many who have 
attended the meetings of the Association more regularly and 
laboured to promote its objects more continuously than I have 
been able to do. 

Fortunately the increasing importance and the vast extent of 
the subjects comprised under the head of Biology have led to a 
division of the business of this Section into the separate depart¬ 
ments of Anatomy and Physiology, Botany and Zoology, and 
Anthropology; and it is a great relief to me that the departments 
of Botany and Zoology3 and of Anthropology, respectively, will 
be presided over by gentlemen of the highest eminence in those 
subjects, and that Anatomy and Physiology, in which I am more 
immediately interested, will alone come under-my direct super¬ 
vision. It has occurred to me that, in attempting to give a 
stronger impulse and a more systematic direction to scientific 
inquiry, the time ordinarily devoted to an introductory address 
could not be more profitably occupied than by bringing into as 
great prominence as possible some of the great revolutions in our 
luiowledge of Anatomy and Physiology which have taken place 
m my own time and under my own immediate observation. 

I remember, as if it were yesterday, the elucidation in the 
Museum of the Royal College of Surgeons of Edinburgh, of the 
newly discovered cell-theory by the late distinguished Professor 
of Anatomy in Edinburgh, John Goodsir—^his account of the 
production of ulceration by cell-growth, of the characters of the 
corpuscles of bone, of the structure of lymphatic glands, and of 
the germinal centres of basement membranes as they were then 
understood. This was the time when the teaching of Histology 
was first established in Great Britain. T wo students, of whom I 
was one, formed the first class under the most enthusiastic of 
teachers, my old friend. Dr. Hughes Bennett The University 
of Edinburgh has just passed through what was probably the 
most brilliant period in its history. The race of the last of the 
Munrcs was well-nigh run ; the great discoverer of the difference 
in the motor and sensory nerves. Sir Charles Bell, was still living; 
the aristocracy of Scotland had only just ceased to crowd the 
classroom and witness the brilliant and successful experiments 
of Dr. Hope. The day of Cullen, of Home, and Duncan, and 
Macintosh was over; but there still remained in the University 
the most loved and revered of teachers, the benevolent Dr. 
Alison, Sir Robert Christison, Sir George Ballinghall, and Mr. 
Syme, Dr. Abercrombie still practising his profession in the 
dty. 

At this period the great discoveries of Schleiden and Schwann 
seemed likely to upset all that had previously constituted Physi¬ 
ology. The idea that all tissues were either composed of cells 
or had been formed of cells—that nucleated cells elaborated all 
the secretions and formed the excretions—that their energy lay 
at the very root of the formation, the reproduction, and the 
function Of every tas$ue and organ, Was a revelation of such 
astounding simplicity as might well upset men’s minds and pre¬ 
vent their seeing beyond. 

No one, who did not live through that time, will, I believe, 
ever realise the eagerness and anxiety with which every new 
statement of the action of cells was received and added to the 
previor^ knowledge of their amazing power—or, on the other 
hand, be able to judge of the feeling, half akin to disappointment, 
which was experienced as each succeeding attack was made on 
this charming theory, showing it to be reltlly human, very human 
indeed. 

Cells were then understood to constitute the mass of all organs 
(the liver, spleen, kidney, and brain), and to be the ffimn agents 
In the discharge of their functions—-to exist and grow upon the 


definite membranous walls of the glandular vesicles and ducts— 
to be fed by blood brought to the attached surface of membranes 
which seemed almost everywhere to form an absolute separation 
of the cellular part (the potential gland) from the non-essential 
blood and lymph-vessels, the nerves, and framework of the 
organ. It seemed almost a pity that these little microscopic 
deities should be hampered by the necessities of their own exist¬ 
ence, that they should need such base things as blood-vessels, 
nerves, and packing materials. Now how strangely are matters 
changed ! What if it should turn out that these apparently in¬ 
dependent little beings are not independent at all—that they are 
only the dilated ending of nerves? To this subject I shall refer 
again by and by. 

This great cell-theory has now given place to what T think is 
certain knowledge, that living matter may move, perform all the 
functions of assimilation and nutrition, and reproduce its like 
without having any of the essential characters of a cell. A living 
mass of protoplasm may change its shape, alter its position, feed 
and nourish itself, and form other matter having the same pro¬ 
perties as it has, and yet be perfectly devoid of any structure 
recognisable by the highest powers of the microscope. 

Mr. Lister showed that the contraction of pigment cells in the 
skin changes the position of the pigment-granules, driving them 
alternately into the processes and the body of the cell. Kiihne, 
Golubew, and Strieker observed changes of form in amoebae 
(white blood-corpuscles and embryonal capillaries, respectively) 
after the application of electrical stimuli; and Briicke observed 
contraction in the pigment-cells of the skin of the chameleon after 
excitation of the sensory nerves ; whilst Kiihne noticed contrac¬ 
tion in corneal cells after excitation of the corneal nerves. 

Thus obvious movements in fixed cells or masses of protoplasm 
are proved to result from the operation of various stimuli, in¬ 
cluding nervous stimuli. 

But all cells are not fixed. The blood-cells, fixed, as cells of 
organs, at an early period, become free in the blood-fluid and 
are moved along by the forces which circulate it until a second 
time they enter into the composition of the solid tissues by 
penetrating the walls of the blood-vessels and moving along the 
substance of the tissues for purposes which are not yet wholly 
explicable. 

What naturalist will not at once suggest how frequently this 
process of alternate fixation and movement of animal forms 
occurs low down in the scale ? and yet how startling is it in 
man ! how impossible to reconcile with our former ideas of the 
existence of membranous covering?, of cells, surfaces, and of 
gland-ducts ! But, with or without explanation, the facts must 
be recognised; the floating blood-cells are really the very cells 
which once formed the substance of the lymphatic glands, the 
spleens, and other organs ; and they do, in fact, move through the 
walls of the blood-passages, and wander about freely in what we 
call solid tissues. 

Our knowledge of this circulating fluid has marvellously in¬ 
creased. The duration of the life of any of its particles is but 
short; they die and their places aie occupied by other's, as was 
the case with our forefathers, and will be the case with ourselves. 
It is now a matter of observation, which commenced with Hirt 
of Zittan, that after every meal an amazing number of white 
corpuscles are added to the blood : breakfast doubles their pro¬ 
portion to the coloured corpuscles in half an hour; supper in¬ 
creases their proportion three times; and dinner makes it four 
times as great. They colne from such solid glands as the spleen. 
In the blood going to the spleen, their proportion is one to two 
thousand two hundred and sixty; in that returning from thfe 
spleen it is one to sixty. Every organ and every tissue changes 
tte fluid; and, to my mind, perhaps the most stupendous 
miracle of organisation is the steady maintenance of but slightly 
variable characters in the living and moving blood which is* 
every moment undergoing changes of different kinds as it circu¬ 
lates through each tissue and organ in the body. 

Yet with all this change there is an invariable transmission Of 
the parental characters by continual descent from partidfe to 
particle as each takes the place of a former one ; and thus each 
organ continues to discharge the same function from year to 
year. Animals of the same kind retain the old number of or^ns 
the same shape of body, and similar modes of life. There is no 
sign of commencing life, no coining of new vital power, no pro¬ 
duction of living out of dead matter. The original life extends 
its limits; it operates in a more extended sphere; but it is the 
same lifi^ it operates in the same way, it‘never fiaik to be recog¬ 
nisable in the individual by the same char^ters as it had 
when it was first known. Whatever other functions it discharges. 
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it acts continually in obedience to the first great law ; it increases 
and multiplies, and replenishes the earth. _ 

Let us now for a few moments compare our former views 01 
the structure of animal membranes with the present ones. The 
sMn (covering the outer surface of the body), the mucous mem¬ 
branes, the serous linings of the great internal cavities and of the 
blood- and lymph-vessels, and the lining membranes of joints 
were all alike viewed as if formed of a definite membrane covered 
on one side by cells, and on the other supplied by blood- and 
lymph-vessels and by nerves—the membrane covering in the 
latter parts and affecting an absolute separation of the cells from 
the vessels and nerves, which were universally believed never to 
penetrate into the cellular layer. The cells were regarded as the 
parts actively engaged in the performance of the functions, the 
vessels and nerves aiding thereto supplying materials to be acted 
on by the cells, and the nerves regulating the amount of action 
at particular times for special purposes. The diseased condi¬ 
tions, like the functions, were kept perfectly distinct; and we 
had one set of diseases of the epithelial or cellular parts, and 
another and a different set of diseases of the membranes and of 
the parts below. 

I think the first occasion on which the public faith in these 
views was seriously shaken was when the late distinguished Pro¬ 
fessor of Medicine in St, Andrew’s, Dr. John Reid, died of what 
was called an epithelial cancer of the tongue. Microscopical 
examinatioiis showed that the disease existed in the cellular 
povexingbf the tongue. A sufficient cause for it was supposed to 
exist in the irritation caused by sharp points of the teeth, to 
cover which a protecting silver plate was constructed. The 
diseased parts were removed with the greatest skill and care by 
Sir William Fergusson, and subsequently by the late Dr. James 
Duncan, assisted by Mr. Goodsir and Mr. Spence, now Professor 
of Surgery in the University of Edinburgh. Every conceivable 
care was taken by these attached friends of the poor sufferer to 
remove every trace of the disease ; but it progressed steadily and 
destroyed his valuable life. 

At this period no one could understand the extension of an 
epithelial disease through a basement membrane ; and therefore 
the affection of the adjacent lymphatic glands was explained,by 
supposing the diseased action to have been propagated from cell 
to cell along the epithelial surface of the lymphatic vessels. 

Not long afterwards the sternly truthful and accurate Sir 
Jsunes P^et declared, in terms of terrible significance, to the 
sufferers from this disease, that epithelial cancer takes a little 
longer time than ordinary cancer to do its fatal work. 

And it boon became thoroughly well known that the glands of 
the skin, the hair*bulbs, and the teetli are produced by a local 
dev^bpment of the deep cells of the cuticle, extending far below 
the line of the basement membrane or cutis, and through the 
position which it was supposed to occupy, as though no mem¬ 
brane were there to hinder them. 

Thus the basement membrane, which was supposed so arbi¬ 
trarily to separate the cells on one surface of membranes from 
the vessels and nerves on the other, gives way at once before an 
increased development of the cells, whether in the Jormation of 
new organs or tlie extension of disease. And the membranous 
walls of capillary blood-vessels allow the corpuscles of the blood 
to pass through them much in the same way as solid particles 
enter into and traverse the substance of the protoplasm of an 
amoeba or other mass of sarcode. 

Whilst physiologists w^ere engaged in these observations, the 
late Master of the Mint, hlr, Graham, was conducting a series of 
experiments of the most remarkable kind, and of the utmost 
importance to physiology as well as to chemistry and physics. 
He found it necessary to separate the two sets of substances as 
crystalloids and colloids,—the colloids being penetrable by the 
crystalloids as readily as water, the crystalloids (such as hydro¬ 
chloric acid and common salt) passing through organic mem¬ 
branes witlr great freedom, whilst many of the colloids, such as 
albumen and gum, wdll not penetrate them at all. This dis- 
coveiy has enabled the chemist to separate crystalloids from 
colloids by dialysis, even when they occur in the most minute 
proportions—for instance, to separate So or 90 per cent, of a 
ten-thousandth part of arsenious acid in twenty-four hours from 
porter, milk, or infusions of viscera, substances notoriously 
difficult to analyse. And it has enabled physiologists to explain 
how animal membranes are traversed by various substances 
which could not pass through them without being changed from 
the colloidal into the crystalloidal form. Thus the colloidal starch 
and albumen of our food scarcely admit of absorption until in 


the process of digestion the starch becomes sugar and the albu¬ 
men albiiminose, crystalloidal bodies wbich pass through 
animal membranes with great facility. And again, this crystal- 
loidal album iiiose, after having passed into the tissuesj through 
the membranous walls of the vessels, may become a second time 
a colloid, and bo deposited and fixed as tissue-substance, ready 
in its turn to be permeated by crystalloids cither for temporary or 
more durable purposes in the economy. 

The effect of this great discovery of Mr. Graham’s shows how 
impossible is the advance of physiology without a corresponding 
advance in our knowledge of chemistry and physics. 

If basement membranes, the walls of blood-vessels, and of 
cells are made up of colloidal matter, we can easily understand 
how they are penetrated by ci7Stalloids ; and in like manner it 
is perfectly possible that they may be traversed by other sub¬ 
stances in solidiorms—as, for instance, the walls of blood-vessels 
by the corpuscles of the blood. No wonder that there is a con¬ 
tinual deposition and removal of the constituents of the 
tissues, if so slight a change as that from the crystalloidal to the 
colloidal form, and the reverse, makes such perfectly marvellous 
differences in the relations of these substances to each other. 

We must look upon the tissues of an animal body as we do 
upon the substance of an amoeba, and recollect how penetrable 
the surfaces and tissues of animals are; then we shall cease to be 
startled when we see these parts become the seat of entirely new 
deposits, or find them traversed by migrating blood-corpuscks 
as freely as a colloid is penetrated by a crystalloid. 

It is impossible to foresee what may be the result to physio¬ 
logy of this great advance in our knowledge of the varying rela¬ 
tions ot substances to each other according as they present them¬ 
selves at different times in the opposite physical conditions which 
were described by Mr. Graham as crystalloidal and colloidal. 
But it is plain that we cannot continue to look upon animal 
membranes as forming such decided barriers against the penetra¬ 
tion of one tissue by another, or by foreign matters, as was once 
supposed. 

Let me now direct your attention to the present aspect of the 
question how far basement membranes limit the distribution 
of vessels and nerves, and separate them from the cells of glands 
and membranes. 

Mr. Bowman, in his admirable researches into the anatomy 
of the organs of sense, discovered that the filaments of the 
nerves ot smell have a remarkable structure—-that they are 
nucleated, finely granular, contain no white substance of Schwann, 
and resemble tlie gelatinous nerve-fibres. The epithelial surface, 
too, of the olfactory region Mr. Bowman described as differing 
greatly from that ot the adjacent parts of the nasal mucous mem¬ 
brane, and as being of a dark sepia tint. Subsequent exa¬ 
minations by Hoyer, Max Schultze, and Lockhart Clarke 
confirmed these statements; and those of Schultze demonstrated 
that the cells are of two kinds, one elongated and filled with 
yellowish granular protoplasm, exposed at the outer end pf each 
cell and containing a clear oval nucleus in clear protoplasm in its 
deeper part, which is first attenuated and then expanded into a 
broad flattened process, apparently connected with the connective 
^ tissue; the other cell, the proper oKactory cell, a thin, fibrous, 
rod-like body, is moniliform or varicose, connected below with 
the out-runners of a nerve-cell, and in birds and amphibia fur¬ 
nished with one or more hair-like processes, which at the free 
end come directly into contact with odorous particles. Exner in 
1872 denied the distinctness of these two forms of cells, stating 
that there are all intermediate forms, and that both forms arc 
connected with a deep network continuous with filaments of the 
! olfactory nerve. But Dr. Newell Martin, in a paper published in 
the November number of the Journal of Anatoviy andIVLysiology, 
maintains that the two kinds of cell are distinct, though their 
characters approximate very closely in the instance of the frog. 
He inclines to the belief that, as both forms of cell arc so distinct 
from ordinary epithelium, they are all olfactory cells. 

The only conclusion which can be drawn from these obser¬ 
vations is, that in this situation the olfactory nerves divide into 
myriads of small finger-like processes, which, exposed on the 
free surface of the membrane, are actually engaged m feeling at 
the odorous particles to inform us of their characters. 

This single instance, so thoroughly proved, would be sufficient 
to destroy our former ideas that nerves are spread out under base¬ 
ment membranes and never penetrate an epithelial layer. 

_ But this is not the only case of the kind. Tne general rela¬ 
tions of the gustatory nerves to the epithelial cells of the tongue 
have been described by Axel Key as similar in the fungiform 
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papillse of the frog, and by Schwalbe and Loven in the gustatory 
cells of the circumvallate and of some of the fungifoim papilse in 
men and animals. On the protected sides of the circumvallate 
papillae a peculiaiity in the shape and anangementof the epithe- 
_,.lial cells produces a series of taste-cones, the central cells of 
"" which are furnished with hair-like prolongations similar to those 
of the olfactory cells. 

In the otolith sacs and the ampullse of the semicircular canals 
of the -ear, the nerve-filaments, having lost their white substance, 
become connected with peculiar auditory cells and end in hair¬ 
like processes between the epithelial cells. In the cochlea, too, 
notwithstanding the complication of the examination produced 
by the rods of Corti, there is reason to believe that the cells sup¬ 
porting hairs which project beyond the epithelial surface are 
connected with the piimitive neive-fibrils of the plexus below. 

Of the recorded instances in which nerves pass through base¬ 
ment membranes to get into direct contact or continuity with the 
superjacent epithelial cells, none is so striking as that of the 
salivaiy and other glands, if there be the least gioiind for the 
remarkably detailed observations and suggestions of Pfluger. 
They are of so much importance and mteiest in connection with 
the whole process of secretion, that I offer no excuse for directing 
: your attention to them, even though it may he proved that the 
act of secretkm is not attended with such marvellous and exten¬ 
sive changes of structure as Pfiuger supposes. Up to a certain < 
point his obsen^ations may be easily and abundantly confiimed ; 
beyond that theie is much greater difficulty ; but this meeting 
offers one of the most favouiable opportunities for extending our 
knowledge by bringing diffeient observeis into easy communica¬ 
tion with each other, and enabling each to help the rest by stating 

means by which he had oveicome what seemed at first to be 
msnperable difficulties in the progress of an investigation. 

Pfiuger calls attention to the very variable characters of the 
alveoli, the secreting cells, and the excretory ducts of the salivary 
glands. These parts, which were believed to have very deter- 
. ^inate sizes and characters^ he declares to differ very greatly in 
^■^iarent parts of the same gland. The alveoli, occupied by what 

understand as secreting or glandular epithelial cells, and the 
excretory ducts, lined by columnar epithelium, he thinks he can 
prove to be but different stages of development of the same 
structures, produced on the ends of the myriad nervous fila¬ 
ments supplied to these glands. 

On this view glandular epithelial cells must be regarded as 
special organs of termination cf nerve-fibrils, like the auditory 
cells, touch-coipuscles, olfactory cells, musculai fibie-cells, 
and the likej the lelation between such structures and 
the nerves becoming so close that it may be difficult, per¬ 
haps impossible, to define their respective hmits. Pfiuger 
has figmed the nuclei of the cells of the alveoli of the salivary 
glands, the salivary cell«, connected with a delicate fibre, 
which often pierces the surface of the cell in contact with the 7 uem- 
Bram pt'oprza^ and gives the cell the appearance of being stalked. 
This appearance has also been seen by Schluter, Otto Weber, 
Gianuzzi, Boll, and KoUiker; and indeed the appeal ance which 
Pfiuger has figured may be seen by anyone who will take the 
trouble to examine the salivary glands of the common cockroach 
{Blatia orientalis). This process was shown to me by my friend 
and pupil, Mr. Charles Workman ; and I have several prepa¬ 
rations which show a similar process to that which Pfiuger has 
observed and figured ; but that it is as clearly connected with 

nudeus of the cell as he describes it I am not prepared to 
tfffirm. Pfiuger says it is hollow, and often discharges a large 
^antity of tenacious material which clearly proceeds from the 
, nucleus. 

’ In the interior of the gland there are ducts lined with a thick 
hut single layer of columnar epithelium, the cells of which are 
diear and nudeited near their free end, but furnished vith a 
ktrge number of extremely fine varicose hairs at the end con¬ 
nected with the membriina proprta. This epithelium becomes 
dicker as the ducts proceed towards their connection with the 
iiadveolij and as transparent drops cUn be seen transuding from 
to ends of the cells when saliva has been made to flow by 
Mtation of the gland, Pfliiger concludes that they are important 
,jipCTetory organs. Such ducts frequently form loops, or bend 
; ^ or possess diverticula. The epithelium of the ducts, 
wMch carry the secretion out of the gland, is of a different and 
l^)|)arently less important kind. 

Pfiuger diiects special attention to the great number of nerves 
tonected with the alveoli. He has identified them in fresh 
to^i^sns by their investment here and there an Ordinary 
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I double-contoured medulla, by their being blackciitd bypeiosmic 
I acid, by their varicosities, and bytiacmg them to laige and more 
easily recognisable nerves. He finds them brandling in great 
numbeis amongst the cells of the alveoli, and tiaces their fibiils 
to the nuclei of the cells, sometimes after they have been con¬ 
nected viith multipolai ganglion-cePs. Or nerves covered by 
medulla and sheath, and containing numerous varicose axis 
cylinders, branch, enlarge, and become covered with protoplasm 
set with nuclei, forming what Pfiuger calls a protoplasmic foot, 
and supposes to be a structure intermediate in character between 
nervous and glandular tissue. And on the surface of the ducts 
lined by columnar epithelium a nerve divides into a pencil-like 
tuft of varicose fibrils, each of which Pfiuger says is diiectly con¬ 
tinuous with one of the processes of a columnar epithelial cell. 
I have frequently seen the pencil-lilce tuft of varicose fibi ih On 
the surface of the ducts lined by columnar epithelium ; but it is 
not so easy to be sure that the fibrils are connected with the pro¬ 
cesses of the cells. However, the statement is made in the most 
positive way by Ffiuger, who his made these glands the subjects 
of very special and lengthened investigation ; and his drawings 
afford very strong corroborative testimony of the value of his 
statements. Moreover, in independent observations on the pan¬ 
creas, he has also tiaced the nerves to endings'in the secreting 
cells. 

But Pfiuger has gone greatly fuilher thin this. He has figured 
the hair-like processes at the attached end of the columnar cells 
in all stages of tiansition into salivary cells of new alveoli; and 
having previously found the nerves connected by varicose fibiils 
with protoplasmic masses set with nuclei, he concludes that it is 
possible that the salivary cells are developed on the ends of the 
nerves without interference of their own nuclei, and that, as a 
continual new formation of alveoli and salivary cells implies the 
atrophy and disintegration of corresponding older parts, the 
alveoli with pale offshoots of various forms which he has seen in 
moles are evidences of such atrophy. 

With these numerous instances in which nerves are alleged to 
pass through meUibranes to be connected with the cells cm their 
surfaces, as if these were their special modes of termfnatioii* we 
might well be content until there has been time for further inves¬ 
tigation by independent’observers. But there are yet other in¬ 
stances. |Langerlians desciibed, in 1868, a fine netu 01k of fibres hi 
the skin, from the superficial part of winch fine non-medullated 
fibres pass out of the cutis and end in the hlalpighian layer of the 
epidermis. He siw in the epidermis a^so u cll-maiked cells 
which gave off several processes towards the homy laper, and 
one long slender piocess which passed through the Malpighian 
layer into the cutis He consideis these cells to be nervous, and 
their peripheral processes to be the terminal parts of the nerves 
of the skin. C. J. Eberlh agrees in the mam with Langerhans, 
and recognises fine nerve-fibres passing from the nerves of the 
cutis into the deeper lajer of cuticular cells, and also stat-and- 
spindle-shaped cells in the cuticle, which he suggests may be 
nervous structures, though he has not traced them in connection 
with nerve-fibres. 

On the surface of young fishes and Amphibia F. E. Schutze 
has described nerve-hairs arranged in the form of tufts or blushes 
very much as in the case in the organ of hearing ; in tins in¬ 
stance the brush-like endings of the nerves are puobably con¬ 
nected with touch. 

Cohnheim has described the corneal nerves as foiming a super¬ 
ficial plexus under the anterior elastic lamina; from this per¬ 
forating branches pass perpendicularly through the lamina, and 
then under the epithelium, break up into brush-like or star- 
shaped finer branches, which forma plexus giving off fine nerves 
at tolerably regular intervals between the deep columnar cells 
and the more superficial spheroidal ones, and dividing at length 
into their finest branches, which end by somewhat swollen ex¬ 
tremities in the most superficial epithelial layers. Thus to 
exquisite sensibility of the front of the eye, like that of to 
olfactory or gustatory mucous membranes, may be accouttttd*for. 

When I look upon the vast amount of research which has been 
applied to this department of biology for some years past, and 
ttok that the instrument which has afforded the 
it was only perfected so as to be capable of use fqfstwit 
about 1820, I cannot but congratulate the 
dant fruits we are reaping. , , U i * ‘ 

And when, in addition, I contemplatft 
which physical science has impiried' ^ |y totUffipg 

the means of exammiBg and - 

transmission of nerve-cuit^^ feacings of the respl- 
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rSLtory moveTOeKits aud of tlie arterial pulsations, of examining 
the retina in the living eye^nd the larynx of a living man almost 
as readily as if these parts were exposed in a dissection, I cannot 
but conclude that this nineteenth century has already been dis¬ 
tinguished as a very notable one for biology, and especially for 
physiology. 

Considering that so much time isreq^uired'Jor making a single 
careful observation, it is very fortunate that so large an array of 
inquirers and so much talent are employed upon the subjects in 
which we are interested, and that once a year we have this 
admirable opportunity of listening to the results of inquiries 
instituted by the most eminent men in all parts of the world, 
and of hearing different views advocated with the greatest 
earnestness and yet with perfect good humour, and a rigorous 
determination to rest satisfied with nothing but the truth. 


SCIENTIFIC SERIALS 

Pj'oceedings of the Berwickshire Naturalists^ Club .—This is the 
first part of a new volume of the-always welcome proceedings of 
this almost venerable club, which, although nominally a “Natural¬ 
ists’ Club,” concerns itself not only with all departments of 
natural history, but also with subjects of antiquarian, archaeo¬ 
logical, and general historical nature. This part of the Proceed¬ 
ings especially contains a very large proportion of papers on the 
antiquities and history of the district worked by the club. As 
usual, the annual address of the president, Dr. Charles Stuart, 
consists of a summary of the proceedings of the club during the 
previous year, and as the proceedings take place mostly in the 
open air, in spring and summer, the president’s address is almost 
always bracing and interesting, and full of information ; it is so 
in the present case. One of the longest papers is by Dr. George 
Johnston, having a description of a visit to Holy Island in May 
1854, and contains a great deal of interest on the history, natural 
history, and curiosities of that historical islet; appended is a list 
of the plants and animals which were seen during the visit. Mr. 
James Hardy has a large number of papers in this part; of his 
more strictly scientific contributions are the “ History of some 
Bass Plants,” Arrival, Departure, and Local Migration of Birds 
near Old Cambus, 1873,” “On Insects of East Berwickshire,” 
“Contributions to the Entomology of Cheviot Hills, No. IV.” 
JTnder the head of ** Plawick and its Neighbourhood ” we have 
the geology of the Hawick district by Prof. Jatnes Elliott, and 
its prehistoric antiquities by Dr. Bryden. Mr* John Anderson 
gives a Hst of Lepidoptera taken at various places in the south¬ 
east of Scotland in 1873, N Kelly the Habitats of 

some Berwickshire Birds. There are three contributions on Poa 
Skdetica'\>jyir. A. Brotherton, Mr. A. Kelly, and Mr. J. Hardy. 
Mr. Brotherton also contributes “ Zoological Notes, 1873,” and 
a “List of TWeedside Plants, mostly of recent introduction.” 
Sir Walter Elliot hasau interesting obituary of the late Dr. T. C. 
Jerdoh, who wrote so largely on Indian natural history. We 
have not space to refer to the interesting historical and antiquarian 
papers. 

SOCIETIES Am0 ACADEMIES 

Gottingen 

Royal Society of Sciences, March 7.—M. Wieseler read 
a paper On the Surname “Asphaleios” as applied to Poseidon. 
-—Dt, Dmde presented a note On the Systematic Position of 
Schizocodon, a genus created by Siebold, to which some plants 
found in tlte highlands of Japan are referred. The author 
regards Schizotodon as an anomalous Primulacea, allied to Sol- 
danella, and during up the relationship between the Primulacem 
and the Polemion^ese.—Dx. Carl Fromme made a communication 
Oa the magnetisation-function of a ball of soft iron, z.e. the mag¬ 
netic moment obtained in a ball of unit volume by unit magnetising 
force.~-M. Noldeke communicated a note On the Greek Names 
of Susiana.—M, Bjerkesm gave a generalisation of the problem 
of motions produced in a still inekstic flmd by the motion of an 
dlipsoid. 

Paeis 

Academy of Sciences, Aug. lo.—M. Bertrand in the chair. 
The following papers were read r—On a new memoir by M. 
Helmholtz, by M. Bertrand.—Studies on the fossil grain found 
■; in a rihcifiai state in the coal formation of Saint Etienne, by M. 
Ad. Brpngniart.—Note on the isthmus of Gabes and foe eastern 

of foe Saharan depression, by M. Edm. Fuchs. ’ Tfie 


author speaks in. unfavourable terms of the scheme for establish¬ 
ing a central sea in Algeria.—Fifth note on the conductivity of 
ligneous bodies, by M, Th. du Mon cel.—Researches on explosive 
bodies ; explosion of powder ; by MM. Noble and F. A. Abel. 
Second memoir.—Actual state of the invasion of Phylloxera in 
the Charente provinces : extract from a letter from M. J. Girard 
to the perpetual secretary.—On the employment of flax waste 
against Phylloxera ; a letter from M. La Perre de Roo to M. 
Dumas —^Vines attacked by Phylloxera treated by sand : extract 
from a letter from M. L. Faucon to M. Dumas.—Note on 
Coggia’s comet, by MM. Wolf and Rayet. The authors made 
two determinations of the wave-length of the central and 
most brilliant band in the spectrum. The results are—^July 
1st, 5161 ; July 6th, 5165.—Observations of Coggia’s comet 
(III. 1874) made with the Secretan-Eichens equatoreal, by 
M. Baillaud. — Observations of Borrelly’s comet (IV. 1874) 
made with the Secretan-Eichens equatoreal, by M. Wolf.—On 
the application of gilding on glass to the construction of the 
camera lucida, by M. G. Govi.—Stratification of the electric 
light, by M. B'daiid.—On decolorising charcoals and their 
artificial production, by M. Melsens.—On the constitution of 
clays (second note), by M. TIi. Sclilcesing.— Estimation..^*l^i;i'' 
tannin, by MM. A. Muntz and Ramspacher. The autftte 
allow foe tanning solution to pass through a piece of hide, 
and estimate the ammnt of matter removed by loss.—Note 
relaring to the action of muscarine (toxic principle of Aghrkus 
mu^carius) on the pancreatic, biliary, aqd urinary secretions, by 
M. J. L. Prevost.—On an arrangement of apparatus permitting 
the recover f of the iodine which is disengaged during the manu¬ 
facture of “superphosphate of lime,” by M. P. Thibault.—On 
the etherification of glycol, by M. Lorin.—On a solid polymeride 
of the essence of terebenthene, tetraterebenthene, by M. J. 
Ribau. This substance is obtained by the action of antimonious 
chloride upon terebenthene.—On the albumens of the white of 
egg, d prof os' of a reclamation of M. Ann. Gautier, by M. A. 
Bechamp.—Analysis of different pieces of beef sold in the Paris 
market in 1873, by M. Ch. Mene.—On the Annelids of foe 
Gulf of Marseilles, by M. A. F. Marion.—On the Echini from 
the environs of Marseilles, by M. V. Gauthier.—On the dressing 
of wounds with phenic acid (according to Dr. Leister’s process), 
and on the development of vibrios in the wounds, by M. 
Demarquay.—On the scales of the lateral line in different percoid 
fish, by M. L. Vaillant.—On the influence of forests on the 
quantity of rain which a country receives, by MM. L. Fautrat 
and A. Sartiaux.—^On the age and position of the white statuary 
marbles of the Pyrenees and Alps, by M. H. Coquand. 
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FIFTH REPORT OF THE SCIENCE 
COMMISSION 

HE Fifth Report of the Royal Commission on 
Scientific Instruction and the Advancement of 
Science, just issued, is a comparatively short one; but to 
many it will possess an unusual amount of interest, as 
showing how far private effort may be relied upon to 
supply the vast deficiency which at present exists in the 
means for affording a higher education accessible to all 
classes. 

The Report is concerned with five institutions, each the 
result of private effort, and each having done much 
in its own way to raise the standard of the higher edu¬ 
cation, to place it within the reach of a wider circle, and 
to bring the physical and natural sciences to the front as 
indispensable branches of knowledge and an invaluable 
means of culture, without which all education must be 
radically incomplete. These institutions are—the two 
metropolitan Colleges (viz., University and King’s Col¬ 
leges), the Owens College, the Newcastle College of 
Physical Science, and the Catholic University of Ireland, 

The Report gives an account of the origin and growth 
of each of these Colleges, founded on abundant data 
supplied by the authorities of the various institutions. 
Ample details are given as to the amount and sources 
of income of each of the five Colleges, the numbar and 
kinds of professorships, the income of each Chair, the 
number of students in each class during the last two 
years—in short, all information needed to form an opinion 
as to the kind and comprehensiveness of education which 
the Colleges aim to give, themeans at their command to 
carry out their ideal aims, and the extent to which they 
have been successful. 

The expenditure of University College, London, on 
capital account, for all purposes, up to the year 1870, 
amounted to 202,287/., the whole having been defrayed 
out of the original share capital of the College, and out 
of the sums that have been either given or bequeathed 
to it for general purposes from time to time. In addition 
to the capital sum thus expended there are endowments 
arising out of various bequests which produced, in 1870, 
an annual income of 2,978/. Of this income, 2,276/ is 
appropriated to special purposes; no ^assistance has ever 
been received from any Government grant. 

The School established in connection with the College 
is of unquestionable advantage to it, as a large and in¬ 
creasing proportion of well-prepared pupils pass from the 
former to the latter; and during the last few years the 
College has been slightly a gainer, in a pecuniary point of 
view, by the maintenance of the School. The scientific 
Chairs of the College are eleven in number. Of these 
eleven professorships, one only is endowed, Mr. T. 
J. Phillips Jodrell having lately presented to the College 
the sum of 7,500/ for a permanent endowment of the 
Chair of Physiology. With the exception of this recent 
benefaction, the College can hardly be said to possess 
any endowment whatever the revenue of which is pro¬ 
perly applicable to the support of its Scientific Faculty. 
The Professor of Geology, however, receives per 
annum from the Goldsmid Fund. 

VoL. X.— ^No. 252 


The courses of study, as indicated in the programmes 
of the professorial lectures, appear to be carefully 
arranged with a view to the requirements both of elemen¬ 
tary and of advanced students. Great importance is 
attached to the laboratory instruction in Physics, Chemis¬ 
try, and Physiology. The College has but few scholar¬ 
ships or exhibitions, and of these, none are appropriated 
exclusively to scientific subjects. 

The Report of the Council states that during the session 
1S73-74 the number of pupils was 1,542; of these, 893 
were students in the College, and 649 pupils in the 
School. Of the students, 322 belonged to the Faculty of 
Medicine.^ In the Faculties of Arts and Laws and of 
Science there were 571. The fees received, exclusive of 
those for clinical instruction, amounted to 24,266/ los. 6 d. 
The total payments out of these fees to the professors, 
teachers, and masters, amounted to 16,904/ Ss, 6 d.j leav- 
ing 7,i62L 23 *. for the College share of fees. 

The evidence which has been laid before the Commis¬ 
sion clearly shows that the usefulness of the College is 
greatly restricted by the insufficiency of funds. The 
difficulty is felt in two respects : first, in providing ade¬ 
quate payment for the professors and their assistants ; and 
secondly, in providing laboratory accommodation upon a 
sufficient scale, together with the proper appliances for 
instruction and research. The Report gives a schedule of 
payments to the various scientific professors, followed by 
a schedule of the lectures given by each ; and looked at 
merely from this point of view alone, the disproportion 
between the payment and the work done is very striking. 

In the opinion of the secretary of the College," the large 
deductions from the fees which the College is obliged to 
make in order to provide for the current expenses of the 
institution, have a twofold injurious effect. They materially 
diminish the remuneration of the professors, and so far 
tend to deprive the College of the services of able men, 
and by rendering it necessary to charge fees higher than 
might otherwise be requisite, they must have the indirect 
effect of keeping down the number of our students. 
The result is that our professors as a rule are very 
inadequately paid.” The natural consequence of the 
inadequacy of the professorial stipends is, that in many 
cases the College has foimd it impossible to retain the 
services of some of its most ;distinguished professors. 
Some striking instances of veatj^' recent occurrence, which 
show the disadvantage at which the College is placed in 
this respect, are mentioned in the evidence. 

The resources of the CoEege have, moreover, been 
quite inadequate to provide suitable and sufficient labora¬ 
tories, apparatus, and assistance for the practical depart¬ 
ments of experimental science. The Council have done 
what they could with the means at their disposal, but 
these are so inadequate as seriously to cripple the 
efficiency of the scientific instruction given by the Col¬ 
lege. Proposals for the extension of the College buildings 
appear at various times to have come imder the consi¬ 
deration of the Coimcil, but no definite action lias been 
taken with regard to them. One of the most important 
uses to which the additions would be put, ware they made, 
would be laboratories for practical study and original 
research in connection with the various Sdence Cba^. 

The history and constitution of King’^s College is in 
some respects similar to that of University College; by 
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its original cliarter, however, dated 1828, it is intimately 
associated with the Church of England. It started at 
hrst and has all along had to struggle with even 
greater difficulties than University College. For new 
buildings and other purposes it has had to incur debt 
from time to time, more especially to meet the increased 
demands of physical science, for which more accommoda¬ 
tion is urgently needed. 

The expenditure of the capital funds of the College 
from its foundation up to the present time amounts to 
180,421/. 53-. 

The schedule of payments shows that, as in the case of 
University College, the teaching staff is very inadequately 
paid. 

The evening classes at King’s College have been 
eminently successful, and provide a fairly complete course 
of scientific instruction for persons who are unable to 
attend the day classes. They were^^attended in 1873 
as many as 550 students, the majority of whom attended 
more than one class ; about 300 out of the 550 attending 
Science Classes. The financial relations of the School, 
which is in a flourishing condition, to the College are 
substantially the same as at University College. 

The same complaint is made in the case of King’s as 
in the case of University College ; the chief impediment 
to its further success is that it is so extremely poor.” 
The various scientific departments of the College do not 
pay, and were it not for the theological and literary de¬ 
partments, the College, we fear, would have to shut its 
doors. The professors ought to get three-fourths of the 
fees, but often a percentage for college expenses has to be 
deducted from the small sums thus yielded. 

We quote in full the recommendations of the Com¬ 
mission with reference to the two Metropolitan Colleges, 
recommendations which, if carried out, would undoubtedly 
increase the^effidency of these Colleges, and from which 
the country would reap a rich return. 

After carefully reviewing the evidence laid before us 
with regard to University and King’s Colleges, and es¬ 
pecially taking into account the great public services 
which have been rendered by these two institutions to 
scientific education in the metropolis, we are of opinion 
that, subject to the reservations which we shall make 
hereafter, they have established a claim to the aid of 
Government which ought to be admitted. We think that 
such Government aid should be afforded, both in the form 
of a capital sum to enable the Colleges to extend their 
buildings where requisite, and to provide the additional 
appliances for teaching which the advance of scientific 
education has now rendered absolutely necessary j and 
also in the form of an annual grant in aid of the ordinary 
working expenses of the Colleges. 

With regard to the grant of a capital sum, we are of 
opinion that it should be appropriated to definite objects 
such as those above referred to; and we further think 
that the amount of such grants should be dependent upon 
the amounts raised by subscription. 

With regard to the annual grants in aid of the income 
of the Colleges, we think that they also should be appro¬ 
priated to definite purposes, such, for instance, as the 
augmentation of the stipends of certain professorships, 
the payment of demonstrators and assistants, or payments 
in aid of the laboratory and establishment expenses. An 
account of the yearly expenditure of each institution 
receiving such assistance should he reported to Govern¬ 
ment. As the suspension or withdrawal of the annual 
grant would always remain in the power of Parliament, 


we do not think that it would be necessary or desirable to 
give the Crown a voice in ^ the appointment of the pro¬ 
fessors, or any control over the management of the 
Colleges, other than such visitatorial jurisdiction as would 
he implied by an annual presentation of the accounts. 

“As we do not consider that a day school in the metro¬ 
polis ought to receive pecuniary assistance from an insti¬ 
tution which is itself in receipt of such assistance from 
Government, our recommendation of Government aid to 
University College is subject to the reservation that its 
financial arrangements shall be such as, while enabling the 
College to do full justice to the School, may prevent the 
School from becoming a charge upon the funds of the 
College on an average of years. Our recommendation is 
also subject to the reservation that the finances of the 
Hospital, and of the purely medical departments, shall 
be kept distinct from those of the College generally. Our 
inquiry has not extended to Medical Schools, and it is not 
within our province to make any recommendation with 
respect to Government aid to such schools, whether 
associated with scientific colleges or not. In the case of 
University College, where such an association exists, we 
think it expedient that the annual outlay on the purely 
medical department should be kept distinct, in order to 
enable the Government to consider separately the question 
of aid to the scientific department. At the same time, 
we do not think that there is any reason why the Boys’ 
School and the Hospital should not continue, as at 
present, under the management and control of the Council 
of the College. 

“ The same reservations apply to our recommendations 
with regard to King’s College. Indeed, so far as King’s 
College Hospital and the Medical School connected with 
it are concerned, the need of such a reservation is more 
obvious, because it is admitted that these institutions are 
a heavy burden upon the resources of the College. 

“With regard to King’s College, we would further 
suggest that the College should apply for a new Charter, 
or for an Act of Parliament, with the view of cancelling 
the proprietary rights of its shareholders, and of abolish¬ 
ing all religious restrictions (so far as any such exist) on 
the selection of professors of science, and on the privi¬ 
leges extended to students of science. Wc consider that 
any grant of public money which may he made to King’s 
College should be conditional on such a reconstitution of 
the College as should effect these objects. And we sug¬ 
gest that advantage might be taken of the opportunity 
thus afforded to introduce into the government of the 
College such other modifications as the experience of the 
persons concerned in its management may have shown to 
be desirable.” J. S. K. 

(To hi continued}) 


THE INTERNATIONAL PREHISTORIC CON 
CRESS OF ANTHROPOLOGY AND ARCHAN 
OLOGV-^STOCHHOLM MEETING 

^HIS Congress held its inaugural meeting on Aug,7^ 
and by acclamation elected Count Hamilton its,^ 
president, and the gentlemen already mentioned in 
Nature (vol. x. p. 307) its acting office-bearers. 

There was no further business that day; but the 300 
foreign members present (the whole Congress amounts 
to over 1,400) were hospitably entertained in the evening 
by the town of Stockholm at Hasselbacken, which is to 
Stockholm what Richmond is to London. There were 
music, supper, and fireworks; and during the evening, 
in reply to a well-worded toast of welcome from the 
Mayor, several good speeches were delivered by members 
of the council representing the different nations present. 
On Saturday the real work of the Congress began, and 
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the questions discussed were—^What are the most 
ancient traces of man in Sweden ? and Is it possible to 
indicate the routes, during antiquity, through which the 
commerce in yellow amber went ? 

Baron Kurck opened the discussion by stating that he 
believed that the most ancient traces of man were to be 
found in the southern parts of Sweden, and that during 
the Stone Age men had gradually and slowly travelled 
northwards, which he thought was sufficiently proved by 
the fact that the rudest constructed stone implements 
were found in the south, and that they became more and 
more mixed with polished ones as you proceeded in a 
northern direction. The question was entered into with 
livelcness; and, among others, three of our countrymen, 
Franks, Evans, and Howorth, took an active part and 
ably sustained the reputation of Anthropology among 
British savans. 

At the Monday^s sitting, when a point of great interest 
was discussed, namely, the characteristics of the polished 
stones in Sweden, and whether it -was possible to attribute 
the antiquities of this age to one people or to the coexist¬ 
ence of several tribes inhabiting the different parts of 
Sweden, the King honoured the Congress with his pre¬ 
sence. It would appear, too, that he was interested in the 
speeches, as on a subsequent day he not only himself 
returned, but brought the Queen with him. The discus¬ 
sion on that occasion was fortunately even more interest¬ 
ing than on the previous occasion, for it was on the 
Bronze Age, and what were the analogies in the manners 
and the industry of the Swedish people at that time when 
compared with those of the same period in the other 
countries of Europe : also on comparing the Bronze Age 
with those which preceded it. On Tuesday the Congress 
visited Upsala (the Oxford of Sweden), and were received 
and entertained by the professors and students in a most 
novel and interesting manner. They met us at the rail¬ 
way station, the students all with their white caps on, 
and carrying the twelve white silk banners, with the em¬ 
broidered arms and devices of their respective provinces 
upon them, done in gold and silk thread in a manner 
which it would be hard to find female fingers at the pre¬ 
sent day, even when stimulated by Cupid’s dart, capable 
or willing to execute. The choir of students, which I am 
told is the best in Europe, sang a song of welcome, and 
then marched before us to the principal points of interest 
in the town, several times giving us bifiliiant examples of 
their vocal powers, especially in the cathedral. Our visit 
to Upsala was, however, not one entirely for amusement, 
but for instruction, and a few miles from the town was one 
of the largest of the country’s tumuli, opened for our in¬ 
spection, It was nearly 40 ft. high, and composed chiefly 
of sand, covered over with grass, looking like a little hifl 
but one at whose height and steep sides you would look 
twice before attempting to ascend. In this were found 
human remains and the bones of animals (burned) sup¬ 
posed to have been offered in sacrifice. Fragments of 
gold and iron were also discovered, and a coin, all of 
which lead to the belief that this tumulus is not more 
ancient than the fourth century. Another excursion was 
made on Thursday to the Isle of Bjorko, where there is 
an ancient cemetery of 2,000 tumuli, each about 4 ft. 
or 5 ft. high, and from 12 ft..to 18 ft. in diameter. Within 
^couple of hundred yards from this is the site of the 


ancient town ; nothing remains to tell of its site but the 
souvenirs which lie hid in its soil, which is called the 
“ Black Earth,” and is famous for its potatoes. Several 
trenches, 3 ft. deep and nearly 4 ft. wide, were run through 
the site of this ancient town, and several of the members 
of the Congress were fortunate enough to pick up articles 
of interest—fragments of very rude pottery, needles of 
bone, glass beads, fragments of iron, and an immense 
number of the bones of domestic animals, including 
those of the horse, ox, sheep, dog, cat, pig, as well as of 
birds. From the remains found here it appears this town 
must have existed at least up to the eighth century. Be¬ 
fore the visit of the Congress to it were found several 
iron keys, fish-hooks, and pincers : also a whole neck¬ 
lace of coloured glass beads, chiefly white and red; a 
great many fragments of hair [combs, some very well 
engraved, with crossing straight lines, circles, and dots, 
They were all formed of bone. 

On the following day was discussed the question of how 
the age of Iron was characterised in Sweden, and an 
attempt was made to establish the relations at that 
period which existed between the Swedes and the more 
southern nations ; but, just as on some of the other occa¬ 
sions, no definite conclusion was arrived at, and this arose 
from the great tendency members showed for discussing 
the details instead of keeping to the main subject. The 
last question considered was, what were the anatomical 
and ethnical characters of the prehistoric men in Sweden ? 
This afforded a second opportunity to the Congress of 
hearing an interesting passage of arms between Messrs. 
Virchow and Quatrefages, very similar in substance to 
what we had from them in print the year after the Franco- 
German war. They agreed to differ then, and they agree 
to differ still. It was interesting, but not to the point. 
However, all ended amicably, and the seventh session of 
the International Prehistoric Anthropological and Archaeo¬ 
logical Congress may be said to have terminated by an 
evening party given by the King of Sweden to all its 
members at his country palace of Drottningholm, on 
Saturday, August 15, 1874. Her Majesty and the Queen 
Dowager were both present. This evening party will 
long remain in the memory of the members of the Con¬ 
gress as a pleasant tribute of royalty to the shrine of 
science, reflecting as it does as much credit on the intel¬ 
lectual acumen of him who gave it as honour on those 
who received it. 

The next meeting of the International Prehistoric 
Anthropological and Archaeological Congress will be 
held at Pesth in 1876. George Haeley 


ARMSTRONG'S ‘^ORGANIC CHEMISTRY 

Introduciion to the Study of Organic Chemistry. The 
Chemistry of Carbon and its Compounds, By Henry 
E. "Armstrong, Ph.D., F.C.S. (London: Longmans 
and Co., 1874.) 

O write a good introduction to any subject 19 
ciently difficult, but if the sulyect b& 
very rapidly and undergoing very mafked as is 

the case with organic chemistry, obrloas]^ rfie difficulty 
of presenting such a subject to a student id ^ satisfactory 
manner is vastly increased. Pr. Am$trong has devoted 
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himself heart and soul to his work : the requisite know¬ 
ledge he evidently possesses, and he has shown good 
judgment in selecting from much new matter what to bring 
forward and what to withhold. Neither in arrangement 
nor in substance has he made direct use of previous 
treatises on the subject; he has written his own book 
on organic chemistry, and it certainly will prove to be a 
good and useful one. 

No treatise of note on this subject had appeared of late 
years in our language, and this rapidly developing branch 
of science had outgrown the old form in which it had 
been cast. The change of name which has been suggested 
is really indicative of the change the science has under¬ 
gone : formerly it was Organic Chemistry ; now it is the 
Chemistry of the Carbon Compounds ; in fact, formerly it 
was the properties of a few substances, the direct pro¬ 
ducts from organised structures, which was studied, 
whereas now a very large portion of a treatise on organic 
chemistry is taken up with the exposition of the theore¬ 
tical constitution of artificially prepared bodies. In few 
branches of science has theory been more useful and 
productive of more good than in this branch of chemistry ; 
and certainly inorganic chemistry, although dealing with 
simpler bodies, owes much to lessons derived from the 
organic branch of the subject. 

Dr. Armstrong has grouped his subjects in a simple, 
and, if in somewhat a summary, still in a philosophic 
way. He casts off and entirely ignores all bodies which 
at present refuse to fall into some established group. 
Thus, such bodies as the natural organic alkaloids, indigo, 
albumen, &c., find at present no place in his book ; while 
we do not regret the exclusion of bodies of doubtful 
composition, unknown constitution, and but little special 
interest, still, to ignore the whole of the well-defined class 
of natural alkaloids was hardly necessary as a matter of 
principle, and certainly will prove inconvenient to the 
student. 

Since this special property of carbon, this power which it 
has of combming with itself, appears capable of yielding an 
almost infinite number of compounds, the classification 
of this host of bodies becomes a matter of the first im¬ 
portance. So few were the number of organic bodies 
known only some forty years ago, that they could be j 
classed according to their origin as vegetable or animal 
substances ; afterwards there sprung up a multitude of 
bodies formed directly or indirectly from these, and we 
have the first indication of those series of bodies which are 
now so characteristic of organic chemistry. More or less 
of the old principle of groupinghas lingered in the science 
until now, but in this book it gives way entirely to group¬ 
ing dependent solely on constitution ; some of the many 
series of organic bodies are now tolerably complete, and 
the discovery of new bodies, instead of as formerly tend¬ 
ing to complicate the science, now tends to simplify it. 
In this arrangement of the compounds in series, Dr. 
Armstrong introduces a simplification which is important; 
he does away with the aromatic group of compounds as 
a distinct group, and merges them in the larger general 
groups. This aromatic group of compounds, as they have 
been designated, have undoubtedly very marked and 
specific properties, but Dr. Armstrong shall state for him¬ 
self his reasons for giving up the exclusion of them from 
the general series to which they may be considered as 


belonging, and we think most chemists will be inclined to 
agree with him :— 

‘^The division of carbon compounds into two great 
groups of fatty and aromatic substances, which has found 
favour of late years, has not been adopted. It appears 
to have arisen from the comparison of single substances, 
and cannot be sustained, I believe, if whole series are 
contrasted. It is now placed beyond doubt that in each 
homologous series of carbon compounds the properties 
(physical and chemical) of the successive terms undergo 
from first to last a progressive modification, and there is 
every reason to believe that in like manner the successive 
terms in each isologous series undergo a progressive 
modification. At present we are not acquainted with a 
single complete homologous or isologous series, so that it 
is difficult to draw conclusions ; but to judge from the 
evidence at our disposal it appears highly probable that 
the modification in properties from term to term of each 
homologous and isologous series is of so gradual a cha¬ 
racter that continuity may be said to exist throughout. 
If so, it is as little possible to divide carbon compounds 
into two great groups as it is to draw a line which shall 
sharply divide so-called inorganic and organic compounds; 
that such a division appears possible at present is simply 
the consequence of the number of links which are still 
missing in the chain of facts.” 

While speaking of certain innovations which Dr. Arm¬ 
strong has introduced into his book, the substitution of 
the term “ unit weight ” for combining or atomic weight 
should be noted : the term certainly has the advantage of 
being free from all theoretical significance; but if the 
term atom is objected to, the term comMning weighty 
already in common use, would, we should have thought, 
so nearly have expressed Dr, Armstrong’s meaning as to 
save the necessity of introducing a new term. The 
general arrangement of the book is clear and simple. 
The first chapter deals with the methods of organic 
analysis ; and should any student be so unfortunate as not 
to have the opportunity of learning from experiment how 
organic bodies are analysed, certainly if he reads this 
chapter he will be well able to picture to himself the kind 
of way in which the determinations are made. The 
explanation of the use and meaning of formulae naturally 
follow the determination of the data on which they rest. 
The following caution to students is not uncalled for, and 
cannot be too strongly impressed upon them. The author 
says, speaking of rational, constitutional, and structura 
formulae : “ The use of these terms seems to imply, how¬ 
ever, that such formulae express the constitution or 
structure of the bodies to which they refer ; but we must 
guard ourselves most carefully against this impression, 
since, hypothesis aside, we possess no real knowledge as 
to the internal constitution of chemical compounds, or of 
the mode of arrangement of the atoms of which bodies 
are presumed to be made up; and although rational 
formulae may represent the approximate constitution of 
chemical compounds, yet in the present state of our 
knowledge it is advisable to regard them rimply as con¬ 
densed symbolic expressions of the chemical nature and 
mode of formation of the compounds represented; they 
enable us, so to speak, to decipher at a glance the 
chemical history of compounds.” 

The second chapter is devoted to the classification of 
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organic compounds, and Dr. Armstrong arranges them 
all under the following nine heads :—Hydrocarbons, 
Alcohols, Ethers, Aldehydes, Ketones, Acids, Anhydrides, 
Amines, and Organio-Metallic Bodies. To each class he 
devotes a few lines of explanation ,• in fact, the whole 
chapter is a general outline of what is to follow, and is 
very useful as giving a general and comprehensive view 
of the whole subject. The kind of action exerted by the 
most important reagents on organic bodies is next de¬ 
scribed, and will be useful to the student who already has 
some knowledge of the bodies acted on. After thus 
disposing of these introductory matters, the systematic 
study of the different classes of bodies above named is 
commenced and carried through, chapter by chapter, 
nearly in the above order, the study of ^Carbon itself 
forming the starting-point. 

The book will certainly prove of great use in this 
country and do good service in extending a knowledge 
of organic chemistry. Students in general will hardly 
look upon it as an interesting text-book ; long lists of rare 
substances, whose only real interest at present is in their 
constitution, cannot be made very attractive. The descrip¬ 
tions, however, of important methods of preparation and 
of purification of different bodies are very well given, and 
there is a reality and freshness about them which is not 
generally met with in systematic works on organic 
chemistry. Dr. Armstrong has evidently not been con¬ 
tent to obtain all his information second hand. 

The book will probably become the standard text¬ 
book on organic chemistry in this country, and in future 
editions probably will develop into a larger [work; at 
present even it contains much detail, and is suited rather 
for the advanced student than for the mere beginner. 


LETTERS TO THE EDITOR 

[The Editor does not hold himselfresponsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

Mr. Herbert Spencer and Physical Axioms 

In my letter, published in Ka'tuRe, vol. x. p. 104 , I asked 
the following question—Does Mr. Spencer regard the second 
law of motion as an “ imconscioiisly-fonned preconception,” or 
as a “ corollary of a preconception,” or as a “ consciously-formed 
hypothesis ” ? 

This led to a correspondence with Mr. Spencer, which he has 
thought well to publi'^h, with comments, as part of a pamphlet 
containing appendices to his former pamphlet entided ‘*Mr. 
Herbert Spencer and the British Quarterly Reviewer.” Conse¬ 
quently, I should be glad if you would allow me space for a few 
final words to state what now appears to be the result of the 
controversy. 

By the fuller explanation with which Mr. Spencer has 
favoured me, it has now been made clear that, on his theory 
of the evolution of physical axioms, the second law of motion is 
not itself a “preconception,” but a “corollary of a preconcep¬ 
tion,”' that is, a truth implied in, but only evolved by conscious 
mental processes from, the preconception; though he afierwards 
somewhat qualifies this statement by admitting conscious obser- 
•vation to have its share in the result, when he says, “ Observation 
aids in disentangling the truth that this relation between force 
and motion is more distinct where the actions axe simplest—so 
leading to the intuition that the proportionality is absolute where 
the simplicity is absolute.” 1 state tliis, in fairness to Mr. 
Spencer, because he lays stress on the distinction, and rightly so 
from the point of view of psychological theory ; though as re¬ 
gards my argument that the second law of motion is_ not to be 
regarded as in any sense an d priori cognition, it is a side issue of 
no importance. 


But with respect to the main issue, I have at length obtained 
a definite reply in a passage which I proceed to quote from Mr. 
Spencer’s comments on my last letter to him. I bad said— 
“ Various hypotheses as to the relation between force and change 
of motion may be made, all consistent with the general precon¬ 
ception of the proportionality of cause and effect, and between 
which the mind alone is unable to decide, until it calls to its aid 
conscious observation or experiment.” To which Mr. Spencer 
rejoins—(the italics are mine)—“This is perfectly true. I have 
said nothing to the contrary. My argument implies nothing to 
the contrary. / ain 7iot co7icerned with the question how wipressed 
force is to be 77ieasw'ed, or hoiv altej'ation of motmt is to he 7neasured. 
The second law of motion is a pU7'ely ahst7'act siatertwii, arid I 
hold it to be d p-iori only in its absti'act ferm. It asserfs that the 
alteration of motion (a right mode of measurement being as¬ 
sumed) is proportional to the impressed force (a right mode of 
measurement being assumed). I do not affirm that we kno-w, 
d priori, in what terms of space and time and mass change of 
motion is to be expressed. The law, as formulated, leaves this 
unspecified; and all I hold to be d p7lori is that which is alone 
stated in the law. ” 

To the mathematician and physicist, comment on this is hardly 
necessary. I was right when I said, in a former note, that there 
is little left to argue about. The osteologist may doubtless for 
his own purposes speak of the skeleton of a horse as a horse, 
though the dry bones would be a sorry substitute for the living 
animal to a man who wanted it to do his work. And so, too, 
Mr. Spencer, as a psychologist, might (if it did not lead to that 
disastrous confusion which we have complained that his use or 
misuse of the terms of physical science does lead to) speak of the 
second law of motion “ in its abstract form” as the second law of 
motion; but assuredly Newton, who had carefully defined quan¬ 
tity of motion and of motive force before enunciating his Axio- 
mata sive Leges Motus,” did noti’egard it as a “ purely abstract 
statementand every mathematician and physicist, who has to 
any extent followed in Newton’s steps, knows that all that gives 
life and force — that is, power to generate new results and to 
co-ordinate and explain the external phenomena wdth which 
ph 5 rsics is concerned—to this or any other physical axiom is not 
its dpi'iori basis or abstract form, but that element in it which 
has been derived from conscious observation or experiment. 

The upshot of the whole controversy, then, is that the physical 
axioms of Mr. Spencer are not the living truths which form the 
basis of the physical sciences, but the bare abstract fonns in 
which those truths may conveniently'—possibly Mr. Spencer 
•would say 7ntisi —^be expressed. I trust that the value of this 
result, to the readers of Mr. Spencer’s first principles, may be 
some atonement for the space and time which the controversy 
has occupied. Robert B. Hayward 

Harrow 

Dar'win on “ The Origination of Life ” 

We are constantly meeting with an objection to Mr. Darwin’s 
writings, urged alike by friends and foes, on the score of his not 
having published his views concerning the origin of life. As this 
objection refers to a matter of literary taste rather than to any¬ 
thing of substantial importance, in ordinary cases it is best met 
by silence; but when a President of the British Association gives 
it a prominent position in his inaugural address, it is time tbit a 
dissentient view should be raised. 

Towards the close of his discourse, Dr. Tyndall observes :— 
“ The origination of life is a point lightly touched upon, if at 
all, by Mr. Darwin and Mr. Spencer. Diminishing gradually 
the number of progenitors, Mr. Darwin comes at length to one 
‘ primordial form ; ’ hut he does not say, as far as I remember, 
how he supposes this form to have been introduced. He quotes 
with satisfaction the words of a celebrated author and divine -who 
had ‘ gradually learnt to see that it is just as noble a conception 
of the Deity to believe He created a few original forms capable 
of self-development into other and needful forms, as to beheve 
that He required a fresh act of creation to supply the voids 
caused by the action of His laws.’ What Mr. Darwin thinks of 
this view of the introduction of life I do not know. Whether he 
does or does not introduce his ‘ primordial form ’ by a creative 
act, I do i^ot know. But the question will inevitably be asked, 

‘ How came tbe form there ? ’ . ... We need cl^mess mid 
thoroughness here,” &c. Now, I submit that alt^ugh this is a 
question which must “inevitably be asked,” it is neverthe¬ 
less a question with which Mr. Darwin has nofbmg whatev^ to 
do. The problem' concerning the 
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that concerning the origin of species, as any tvyo problems can 
well be ; and it does not devolve upon a writer to speculate upon 
the one, merely because he has solved the other. Those who 
have taken the greatest interest in Mr. Darwin’s illustrious career 
cannot have failed to appreciate the admirable forbearance he 
has always displayed in not allowing himself to digress into col¬ 
lateral topics, however great the temptation to digress may be. 
All his vast and numerous conquests of thought have been 
achieved by a rigid adherence to the philosophy of fact; there 
is a grand consistency in the maintaining of a method, according 
to which pure speculation is nowhere permitted to assert itself, 
excepting in so far as it is absolutely necessary. Surely it would 
be a deplorable thing were “ the epoch-making book ” allowed 
to present a gratuitous deviation from this method, merely in 
order to plunge into a sea of d priori conceptions where inductive 
verification is as yet impossible. The passage quoted by Prof. 
Tyndall is adduced by Mr. Darwin only in order to show that 
so far as the doctrme of the trans 7 nutation of species is concerned^ 
the evolution theory supplies us with “just as noble a conception 
of the Deity ” as does the theory of special creation. Regarding 
the more ultimate question, eveiyone must siy with Dr. Tyndall, 
“ What Mr. Darwin thinks of the introduction of life I do not 
know;” and this, I take it, is just the condition in which the 
author of the “ Origin of Species” should allow his opinions to 
take their place in history. In short, those who censure Mr. 
Darwin for his praiseworthy reticence regarding “ the far higher 
problem of the essence Or origin of life, upon which science as 
yet throws no light,” * would do well to consider the beautiful 
example of scientific caution that is afforded by the manner in 
which this very subject is treated of in the concluding pages of 
the last edition of the “Origin and I am sure that I am only 
expressing the opinion of the majority of Mr. Darwin’s admirers 
when I say, that whatever our ontological views may happen to 
be, w’e all unite in sincerely hoping that, in subsequent editions, 
he will not spoil the splendour of his finished work by indulging 
in speculations as foreign to his subject as they must be unpro¬ 
fitable in themselves. 

Aug. 21 A Disciple of Darwin 


Meteors 

On referring to my record of meteors for the 8th inst., I find 
two meteors nearly at the times mentioned by Prof. Tait (vol. 
X- P'.SOS), via., 10.33 That at 10.33 was, from its 

position as seen here, unquestionably not identical with the one 
he saw. That at 10.53 may possibly be the same, if by 
Monoceros Prof. Tait means the constellation commonly marked 
at Eqnuleus. If such is the case, a calculation, rough as the 
data necessitates, would give for the meteor’s height at the be¬ 
ginning 144 miles; at the end, 87 miles. 

I have of course had to assume a path for the northern station, 
but as the radiant point was indicated, and one point of the 
meteor’s course, I had not much choice in the matter. 

Birirungham, Aug. 24 Thos. H. Waller. 


ANOTHER NEW COMET 

'T'HE Mlowing communication, dated Mr. Bishop’s 
T Observatory, Twickenham, Aug. 20, has been sent 
to the Times by hlr. J. R. Hind, F.R.S.:— 

“We have received to-day from M. Stephan, director 
of the Observatory at Marseilles, telegraphic notice of the 
discovery of a comet this morning by M. Coggia, in the 
constellation Taurus, the position of which is thus 
given :— 

“August 19, at I4h. 33mm. mean time at Marseilles.— 
Right ascension, 59° 29'; Polar distance, 62^ 55^ Motion 
towards the south-east. The comet is faint. 

“The comet discovered at the same observatory by M 
Borreliy, on the 2Sth of July, I observed here last night 
as follows :— 

“August 19, at 9h. 27mm. sSsec. mean time at Twicken¬ 
ham.—Right ascension, i3h. 32mm. 7‘5Ssec.; Polar dis¬ 
tance, 17° 21' 43*3" 

“ It does not appear, as yet, to have materially decreased 
in brightness.'^ 

* Origin of Species,” p. 421,1S74. 


THE BRITISH ASSOCIATION AT BELFAST 
Belfasi', Tuesday Night* 

T>ELFAST is quite the centre of Irish industry, and 
one of the most progressive towns in the kingdom. 
People are living who remember it with less than 20,000 
inhabitants; now it has near 200,000. As a proof of 
industry and thrift, it offers a good example to the rest of 
Ireland. The Association has not met under very favour¬ 
able circumstances, for unfortunately at this moment no 
less than 20,000 men in the town are on strike, and some¬ 
what less than 15,000/. a week is withdrawn from circu¬ 
lation. A smaller town with a less elastic population 
would be paralysed, and the influence of the strike is 
sufficiently felt as it is. The population of the town is 
very mixed; it is not true Irish. Belfast is less Irish 
either than Dublin, Cork, Galway, Derry, or Limerick. 
There is a large leaven of Scotch and Scoto-Irish, who 
have indeed the merit of a thrifty nature, bat who lack 
many of the good qualities of the Irish ; among others, 
their hospitality. The thrift of these people has caused 
the hotel and lodging arrangements to be carried out in 
an abominable manner. We have been shamefully fleeced. 
One hotel charges a sovereign a night for a bedroom, 
others half as much ; in any case, members of the Asso¬ 
ciation are charged at least double the ordinary prices. 
In final despair we were driven to inquire at a small 
coffee-shop whether they had a room ; the people replied 
that they had; but that if we were a member of the Associa¬ 
tion we must pay ten shillings a night, the ordinary price 
in that house being about two shillings. When people 
travel from a distance, and sacrifice time, money, and 
rest, to do the work of the Association, and not as 
pleasure seekers, it is rather hard to be swindled because 
you happen to be a member of the Association. 

The Sections have been well filled, and have had plenty 
of pabulum in the form of papers and verbal communi¬ 
cations. Section A has been divided into two Depart¬ 
ments, and it is probable that one or two of the Sections 
will have to sit on Wednesday. The addresses were quite 
up to the average. Among the more interesting papers 
were those of Mr. Huggins, On the Spectrum of Coggia’s 
Comet; Prof. Wiedemann, On the Magnetisation of 
Chemical Compounds ; Dr. Carpenter, On the C/ialienger 
Deep-sea Dredgings; and Mr. E. J. Harland, On a 
Screw-lowering Apparatus for Ships. The expected fight 
about the Eossodu Canadense did not come off. The 
specimen and apparatus room is well filled. Among the 
more interesting objects we observe Prof. Barrett’s appa¬ 
ratus for showing the elongation of iron, cobalt, and 
nickel by magnetisation, Mr. Braham’s heliostat and 
piled glass used in experiments on light, and Mr. Roberts' 
illustrations of columnar structure, artificially produced. 
The Thursday soiree, on the other hand, was singularly 
devoid of exhibitions of any kind, and the Ulster Halt 
was extremely crowded, both causes tending to make the 
evening drag rather heavily. There were several cxcur- 
^ons on Saturday, and there are many prepared for 
Thursday, the principal being to the Giants’ Causeway, 
The Mayor, who has throughout been very active in for¬ 
warding the interests of the Association, has issued invi¬ 
tations for a trip round the coast on Thursday, for which 
purpose he has engaged one of the fine Fleetwood mail 
steamers. 

The Association meets next year at Bristol, Sir 
John Hawkshaw, C.E., F.R.S., being President-elect; 
Glasgow IS to be the place of meeting in 1S76, an in- 
nuential deputation having attended the Association to 
urge upon it the claims of that city to the honour of 
for ^87^7 ^ probably be the rendezvous 

The following is the financial statement of the Associa¬ 
tion for the past year :— 
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RECEIPTS. 

To balance brought from last account ... ... ^'924 15 10 

Life Compositions at Bradford Meeting, and since 358 o o 
Annual Subscriptions do. do. ... ... 646 o o 

Associates’ Tickets do. do. ... 796 o o 

Ladies’ Tickets do. do. ... ... 601 o o 

Dividends on Stock ... ... ... 237 lo o 

Sale of Publications ... ... ... ... 21 18 i 

Balance of Grant made at Brighton to the Sewage 
Committee .•< ... ... ... 26 8 7 

£zMr 12 6 

PAYMENTS. 

Expenses of Bradford Meeting, also sundry Printing, 

Binding, Advertising, and Incidental Expenses ...;£’373 8 4 

Printing, Engraving, &c., Report of 42nd Meeting 

(vol. 41), Brighton ... ... ... 696 13 10 

Ditto on Account of Report of 43rd Meeting (voL 
42), Bradford ... ... ... ... 58 13 5 

Salaries (one year) ... ... ... 462 6 o 

Rent and Office Expenses (Albemarle Street) ... 104 5 o 

Grants made at Bradford Meeting, viz. :— 

Zoological Record ... ... ... 100 o o 

Chemistry Record ... ... ... ... 100 o o 

Printing Mathematical Tables ... ... 100 o o 

For Committee on— 

Elliptic Functions ... ... . ... 100 o o 

Lightning Conductors ... ... ... 1000 

Thermal Conductivity of Rocks ... ... 10 o o 

Anthropological Instructions, &c... ... 50 a o 

Kent’s Cavern Explorations ... ... ... 150 o o 

Luminous Meteors ... ... ... 30 o o 

Intestinal Secretions ... ... ... 1500 

British Rainfall ... ... ... 100 o o 

Essential Oils ... ... ... ... 10 o o 

Sub-Wealden Exploration ... ... 25 o o 

Settle Cave Exploration .. ... ... 50 o o 

Mauritius Meteorological Researches ... 100 o o 

Magnetisation of Iron ... ... ... 20 o o 

Marine Organisms ... ... ... 30 o o 

Fossils, North-west of Scotland ... ... 2 10 o 

Physiological Action of Light ... ... 20 o o 

Trades’ Unions ... ... ... ... 25 o o 

Mountain Limestone Corals ... ... 25 o o 

En'atic Blocks .. ... ... ... 10 o o 

Dredging, Durham and Yorkshire ... 28 5 o 

High Tcmperatui'c of Bodies ... ... 30 o o 

Siemens’s Pyrometer ... ... ... 360 

Labyrinthodonts of Coal-Measures ... ... 7 ^5 o 

Widow of W. J. Askham ... ... . . 50 o o 

Aug. 19, Balance at Bank ... 5 

Ditto in hands of General Treasurer 15 ^9 ^ 

- 714 9 ri 

£% 6 ii 12 6 


SECTION B 

CHEMICAL SCIENCE. 

Opening Address by the President, Prof. A, Crum 
Brown, M.D., F.R,S.E., F.C.S. 

One hundred years have elapsed since the discovery of oxygen 
by Priestley. Perhaps we should say rediscovery, for there is no 
doubt that about one hundred years earlier Mayow prepared from 
nitre nearly pure oxygen, and observed and recorded some of its 
most marked properties. Mayow’s discovery, however, led to 
nothing, while Priestley’s was the most important step in that re¬ 
construction of speculative chemistry which was commenced by 
Black and carried on with surprising energy and thoroughness 
by Lavoisier and his associates. I shall not detain you by enu¬ 
merating the ways in which this discovery has affected chemistry 
both practical and speculative. The^pre-eminent position to.which 
oxygen was at once elevated, and which it so- long retained, 
makes this altogether unnecessary. I wish, however, to point 
out one character of the phlogistic controversy which sharply 
distinguishes it from many others. The truth represented by 
the theory of Phlogistan was not recognised with^ sufficient dis¬ 
tinctness by the supporters of that theory to give them any 
chance of success in opposition to a band of devoted adherents 


of a view which was clearly understood by all. The phlogistists 
were completed defeated, and the theory ceased to exist It has 
been left for chemical antiquaries to pick out, with difficulty and 
uncertainty, a meaning from the ruins. 

I have mentioned this character because I wish to draw your 
attention to another more recent controversy, the result of which 
was very different. 

The questions as to chemical constitution raised about forty 
years ago by Dumas and the new French school, in opposition 
to Berzelius, may now be said to be practically settled. The 
great majority of chemists are agreed as to what is to be under¬ 
stood by chemical constiUition, and also as to the nature and 
amount of evidence required in order to determine the constitu¬ 
tion of a substance. How has this agreement been produced ? 
Some historical writers seem to wish us to believe that it is the 
result of the triumph of the ideas of Dumas, Gerhardt, and 
Laurent, and the defeat of the dualistic radical theory of Berze¬ 
lius ; that the arguments of Berzelius and his followers were only 
useful as giving occasion for a more full and convincing proof bf 
the unitary substitution theory than would otherwise have been 
called for; that, in fact, the adherents of dualism played the 
part (not unfrequently supposed to be that of the Conservative 
party in politics) of checking and criticising the successive deve¬ 
lopments of truth, and thus allowing them time to ripen. 

In opposition to the view thus broadly stated, I would place 
another, and for the sake of contrast shall state it also in perhaps 
too broad a form :—That the two theories, the dualistic radical 
theory and the unitary substitution theory, were both true and 
both imperfect, that they underwent gradual development, 
scarcely influenced by each other, until they have come to be 
almost identical in reference to points where they at one time 
seemed most opposed. 

I have said that the development of the one theory was 
scarcely influenced by that of the other. Of course the fads dis¬ 
covered by both parties were common property, and the develop¬ 
ment of both theories depended upon the discovery of these 
facts; but the explanations of facts and the reasoning from them 
given by each party seemed to the other scarcely worthy of seri¬ 
ous consideration, and were treated as matter of ridicule. And 
the habit of mind created by this mode of viewing the opposed 
theory rendered it difficult for tliose who were engaged in the 
controversy on either side to see how nearly the two theories 
have now come to coincidence. Their language still remains 
different j but as the facts are the same for both, it is not difficult 
for a neutral critic to translate from the one to the other ; and 
if we do so we shall see that there is much real agreement be¬ 
tween the two modes of representing chemical ideas, historically 
derived, the one from Berzelius, the other from Dumas, Laurent, 
and Gerhardt. 

In both, chemical constitution is regarded as the 07 ’dcr in ivhich 
ihe constUueuts are tmiied in the coinpound ; and the same funda¬ 
mental notion is indicated in the one by reference to proximate 
constituents, in the other by the concatenation of atoms. To 
show that this is so, and that the fundamental notion can be 
arrived at from the dualistic as well as from the unitary starting 
point, I shall cite an illustrative case. Every student of chemi¬ 
cal history will remember the view of the constitution of tricMo- 
racetic acid propounded by Berzelius, and afterwards supplemented 
by a similar view of the constitution of acetic acid and an expla¬ 
nation of the likeness of some of the properties of these two 
substances. This has sometimes been spoken of as a subterfuge 
of a not very creditable kind, by means of which Berzelius 
apparently saved his consistency while really yielding to the 
arguments of his opponents. But if, instead of looking at it in 
the light of the substitution controversy, we consider it in itself 
as a contribution to speculative chemistry, we at once recognise 
in it a statement, in Berzelian language, of the views we now 
hold as to the constitution of these acids. The view was that 
acetic acid is a compoimd of oxalic acid and methyl, trichloracetic 
acid a compound of oxalic acid and the sesquichloride of carbon. 
They differ considerably from each other, because the copulse ” 
(methyl and sesquichloride of carbon respectively) are different, 
but their resemblance is strongly marked, because they contain 
the same active constituent, oxalic acid , and most of the promi¬ 
nent characters of the substances depend upon it, and not upon 
the copulse. Let us first free this sta tement irom what v e may 
call archaisms of language. It will then assume something like 
the following form:—The carbon m acetic acid k equally 
divided between two proximate cc^rituents, one of which is an 
oxide, the other a hydride of carhop^ ■y^qhiora^tic aad smi- 
laxly contains an oxide winch ■ , , 
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the carbon is equally divided. The oxide is the same in both 
acids, and is that oxide which occurs in oxalic acid. The 
hydride and the chloride have the composition of the substances, 
the formulse of which are CsHg and C^CIq respectively. Oxalic 
acid undergoes chemical change much more readily than the 
corresponding hydride or chloride ; and therefore the chemical 
character of acetic and of trichloracetic acids depends much 
more on the oxidised than on the other constituent, and they 
thus have a marked resemblance. The oxidised constituent is 
united to the other in a manner different from that in which 
oxalic acid is united to bases in the oxalates, inasmuch as, while 
the basic water of hydrated oxalic acid is displaced when oxalic 
acid unites with a base, in hydrated acetic and trichloracetic 
acids there is die same proportion between the basic water and 
the oxidised carbon as there is in oxalic acid. 

Now, has not this a great resemblance to the view entertained 
by most modern chemists, that acetic acid is a compound of the 
radical carboxyl (half a molecule of oxalic acid) and the radical 
methyl (half a molecule of methyl gas), that trichloracetic acid 
similarly contains the same radical carboxyl and the radical 
CCI3, and that the prominent chemical properties of these 
bodies depend upon their containing carboxyl, and that they 
therefore resemble each other? 

The modem view contains nothing inconsistent with that of 
Berzelius ; but it no doubt contains something more : it contains 
an explanation of the difference between the manner in which 
carboxyl is united to methyl in acetic acid, and the manner in 
which oxalic acid is united to bases in the oxalates. But it will 
surely be admitted that Berzelius was here far ahead of his oppo- 
nents—so far ahead, that they altogether failed to see his mean¬ 
ing, and looked upon his argument as a clumsy device. 

The treatment by Berzelius of the constitution of the sulpho- 
acids, furnishes a precisely similar case. These are now regarded 
as compounds of the radical SOjOH (which we may call sulph- 
oxyl). This radical is half a molecule of hyposulphuric acid; 
and Berzelius considered them coupled compounds of hyposul¬ 
phuric acid, adopting at once the view first brought forward by 
Kolbe in his classical memoir on the sulphite of perchloride of 
carbon and the acids derived from it. 

I might pursue the history of the carbon- and sulpho-acids 
further, and trace the development of the theory of their consti¬ 
tution through the discoveries of Kolbe, and his beautiful appli¬ 
cation to the cases of carbon and sulphur of Frankland’s far¬ 
sighted speculation on the constitution of the organo-metallic 
bodies, pointing out the relation of Kolbe’s views of the consti¬ 
tution of acids, alcohols, aldehydes, and ketones, to the Berze- 
ban theory on the one hand, and to the opinions of modern j 
chemists on the other ; but the greater part of such an historical 
sketch has been given very recently by Kolbe himself in the 
Journal fur praktiscke Chetnie^ and I may therefore omit it 
It would be easy to bring forward cases to show that our 
present views can be directly derived from the substitution theory 
and^ the types of Dumas and Gerhardt, through the complica¬ 
tions of multiple and mixed types, and the labyrinthine formulae 
to which these gave rise, to the wonderfully simple and compre¬ 
hensive system of Kekuld; hut that is unnecessary, as this 
development has been fully and ably described by more than one 
thoroi^hly competent writer. 

We have been discussing a case in which Berzelius was right 
in conmdering a compound of carbon, oxygen, and chlorine as 
composed of two parts—an oxide and a chloride of carbon. It 
is only just that we should only take some notice of cases, at 
first aght similar, in which modem chemists would be inclined 
to think that he was wrong. This is the more necessary, as an 
examination of these cases will enable us to see what was the 
really valuable contribution made to speculative chemistry by the 
substitution theory. 

Compounds a>ntainmg three elements were formulated in two 
different ways by Berzelius :— 

1. One of the elements was represented as combined with 
a radical composed of the other two, as—hydrocvanic acid. 
H.-CsNa ; ether, 

2 . The ternary compound was represented as composed of 
two binary compounds, having one element common, as—caustic 
potash, KOjHoO ; chromochioric acid, 2Cr03, CrClg. 

Phosgene gas was at first formulated in the former of these 
TOys as CO, CIo ; but latterly he was forced, in consistency, to 
give up all radicals containing oxygen or other strongly electro- 
n^ative element,* and to write the formula of phosgene gas 

' * In 1838 Berzelius was inclined to regard to which he gave the 

mme as the radical of oxalic acid and oxamide. 


CO 2, CCI4. Similarly, in every case where a positive element 
or radical is combined with two negative elements or radicals, he 
represented the compound as composed of two binary com¬ 
pounds, thus—chloride of acetyl, 2C4H(j03, C4H(jCl(|, as a com¬ 
pound of acetic acid and the corresponding terchloricle. 

This was in perfect consistency with the mode in which ternary 
compounds containing one negative and two positive elements or 
radicals were formulated, as caustic potash, KO, H^O, sulphate 
of copper, CuO, SO3, See. ; but it lacks the practical justifica¬ 
tion which can be given for the formula CoH(;, CoO^ for acetic 
acid ; for phosgene acts readily on water, forming carbonic and 
hydrochloric acids, an action which does not take place with 
perchloride of carbon ; and it is not easy to see why the latter 
substance should be more readily attacked by water when com¬ 
bined with carbonic acid than when free. This difference did 
not escape the attention of Berzelius, and led him to distinguish 
two modes of chemical union : (i)_ where the constituents were 
held together by the electro-chemical force, and wholly or par¬ 
tially neutralised each other, as in the oxygen and sulphur salts ; 
and (2) where a so-called ‘‘ copula ” was attached by an unknown 
force to a substance ;without greatly modifying its chemical 
activity. The distinction seems arbitrary; but it was not, as is 
usually supposed, a mere artificial bulwark to protect the electro¬ 
chemical theory ; it has a real and very important meaning, a 
meaning which the development of the substitution theory enables 
us to explain. 

The phenomena of electrolysis, upon which the Berzelian 
system is based, bring forward into great prominence one of the 
chemical units, viz. ^e equivalent ; and the pre-eminent position 
of oxygen as the most electro-negative clement made it most 
natural to select the atom of oxygen as the standard of equiva¬ 
lence, so that an equivalent of any element or radical was defined 
as that quantity of it which is equivalent to one atom of oxygen. 
Gay-Lussac’s law of gaseous volames, which was adopted b'y 
Berzelius, and which, by a curious accident, happens to be true 
for all elements gaseous at ordinary temperatures, led to the for¬ 
mula I-I2 and Cl2 for the equivalents of hydrogen and chlorine ; 
but although these formulai explicitly indicate the divisibility of 
the equivalents of these elements, this divisibility was not recog¬ 
nised, and integral numbers of equivalents were alone tolerated. 
Thus hydrochloric acid was written ll2Ck, ammonia &c., 

and the etymological meaning of the word atom was soon lost. 
The use ot barred letters to indicate two atoms or one equivalent 
of such elements as hydrogen and chlorine further contributed to 
hide the important fact of their divisibility. 

The first great result of the substitution theory was to change 
the unit of equivalence, and to take as the standard the atom of 
hydrogen or of chlorine instead of that of oxygen j and although 
it would be most unjust to forget the services ol Dumas, Gerhardt, 
Laurent, and Odling in this matter, the credit of removing the 
bars from H, Cl, and their comrades, and allowing the hitherto 
chained partners to walk at liberty, undoubtedly belongs mainly 
! to our distinguished colleague and master, Ihof. Williamson. 

The establishment of the water type, or (to put it in another 
form) the proof that the atom of oxygen contains two units of 
oxygen, inseparably united but capable of separate action, led 
the way to the explanation of all the difficulties which beset the 
theory of radicals and copulm. It at once explained how two 
oxides or two sulphides unite together; * and the idea of ‘ ‘ poly- 
basic,” or, as we should now say, polyad atoms and radicals, 
was soon used to explain the existence of polybasic acids, double 
salts, aciclilorides, and many other kinds of ternary compounds. 

But a fact does not cease to exist because it is explained. 
Quicklime and water unite together, although we can now explain 
how they do so ; and a useful purpose may still be served by the 
enumeration, as in the old dualistic formulm, of the pairs of 
united equivalents. ^ Although some of these equivalents belong 
to the same atoms, it is nevertheless true that they are united in 
pairs. Caustic potash might thus be formulated, KO^-, HO J or 
■g(K20,H20); phosgene gas, -HCO2, CCI4); and chlorochromic 
acid, -|(2Cr03, CrClg). These formulae are not so well suited 
for general use as those now current j but the consideration of 
them as accurate representations of facts may enable us to see 
that the copulse of Berzelius had a real and valuable meaning. 
Take, for instance, the formula of acetic acid, HgC—CO—OH, 
or'|CH4, iHaOyJCg ; it is this last term which indicates 

the coupled character of the compound. If we look upon acetic 
acid as a compound of carbon, it is a coupled compound because 

* It does not explam the existence of double clilorides, bromides, &c. 
These impounds, apparently so similar to th® double oxides and sulphides, 
are still unexplained. ’ 
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all the equivalents of carbon in it do not belong to the same atom, 
and the two atoms of carbon are directly united together, and 
replacement of the equivalents united to one of these atoms does 
not very greatly affect the function or chemical character of the 
equivalents united to the other. 

I have perhaps spent too much of your time upon these histo¬ 
rical questions. Let us now shortly consider what is the present 
state of our knowledge as to chemical constitution. This I have 
already defined as the order in which the constituents are united 
in the compound. We may indeed use metaphorical language, 
and speak of the relative position of atoms, perhaps deluding 
ourselves into the notion that such language is more than meta¬ 
phorical ; but the phenomena of combination and decomposition, 
although we cannot doubt that they depend solely upon the rela¬ 
tive position and dynamical relations of the atoms, are not alone 
sufficient to prove even that atoms exist. Our knowledge of the 
intimate structure of matter comes from another source—^from the 
study of the properties rather than of the changes of substances, 
and of the transformations of energy which accompany the trans¬ 
formations of matter. 

This is strictly a branch of chemistry: the aim of chemistry is 
to connect the properties of substances and the changes they 
undergo with their composition, taking this word in its widest 
sense; and we must not allow our friends in Section A to cut 
our science in two and appropriate the half of it. We all frankly 
admit that chemistry is a branch of physics; but it is so as a 
whole—^no section of it is more purely physical than all the 
rest. To accept a narro-wer definition of chemistry is to reduce 
ourselves to the position which the collector occupies among 
naturalists ; it is to admit that it is our business to provide part 
of the materials out of which a science in which we have no share 
may be constructed by others. But we need not fear that this 
so-called physical side of chemistry will ever be divorced from 
the study ot chemical change. The names of Faraday and 
Graham among those who have left us, of Andrews among those 
who are still at work, are sufficient proof of this; and a study of 
their researches will conclusively show that great results can 
be looked for in this direction only from a physicist who is also 
a chemist. 

There are three special directions in which such investigations 
have already influenced chemical theory:—i. Electrolysis, which 
has confirmed the equivalent as a chemical miit, has proved that 
equivalents unite in pairs, thus forming the basis of electro¬ 
chemical theory, and has shown us how to estimate the amount 
of energy involved in the union of a given pair of equivalents. 

2. Vapimr-density, from which Avogadro inferred the law of 
molecular volumes (since proved by Clerk-Maxwell), which has 
given us the molecule as a chemical unit, and formed the basis 
of the unitary theory. 3. Specific heat, from which Dulong 
and Petit inferred their empirical law, which gives us the 
most satisfactoiy physical definition of the atom as a chemical 
unit. 

We naturally turn to the future, and try to guess whence the 
next great revolution will come. For although periods of quiet 
have their use, as affording time for filling up the blank 
schedules furnished by the last speculative change, such periods 
have seldom been long, and each has been shorter than its pre¬ 
decessor. 

But it is impossible to make a certain forecast: looking back, 
we see a logical sequence in the history of chemical speculation ; 
and no doubt the next step will appear, after it has been taken, 
to follow as naturally from the present position. One thing we 
can distinctly see—we are struggling towards a theory of che¬ 
mistry. Such a theory we do not possess. What we are some¬ 
times pleased to dignify with that name is a collection of 
generalisations of various degrees of imperfection. We cannot 
attain to a real theory of chemistry until we are able to connect 
the science by some hypothesis with the general theory of 
dynamics. No attempt of this kind has hitherto been made ; 
and it is difficult to see how any such attempt can he made until 
we know something in reference to the absolute size, mass, and 
shape of molecules and atoms, the position of the atoms in the 
molecule, and the nature of the forces acting upon them. Whence 
can we look for such knowledge ? 

The phenomena of gaseous diffusion, of gaseous friction, and 
of the propagation of heat through gases, have already given us 
an approximation to the size and mass of the molecules of gases. 

It is not unreasonable to suppose that a comparative study of 
the specific heat of gases and vapours may lead to some approxi¬ 
mate knowledge as to the shape of their molecules ; and a com¬ 
parison of such approximate results with the chemical constitution 


of the substances may lead to an hypothesis which will lay lh< 
foundation of a real theory of chemistry. 

Chemistry will then become a branch of applied mathematics ; 
but it will not cease to be an experimental science. Mathematics 
may enable us retrospectively to justify results obtained by expe¬ 
riment, may point out useful lines of research, and even some¬ 
times predict entirely novel discoveries, but will not revolutionise 
our laboratories. Mathematical will not replace Chemical 
analysis. 

We do not know when the change will take place, or whether 
it will be gradual or sudden; but no one who believes in the 
progress of human knowledge and in the consistency of Nature 
can doubt that ultimately the theoiy of Chemistry and of all 
other physical sciences will be absorbed into the one theory of 
Dynamics. 


SECTION E 
Geographv 

Opening Address by tpie President, Major Wilson, F.E, 

The President of the Royal Geographical Society has so re¬ 
cently delivered his anniversary address, that if I were to attempt 
to trace the progress of geographical discovery during the period 
that has elapsed since the meeting of the British Association at 
Bradford in September last, I could scarcely avoid repeating 
much that has already been said in far abler terms than I have it 
within my power to command. Still there are, at the present 
moment, certain subjects of such very general interest and of so 
much importance that they cannot well be passed over in any 
address to the Geographical Section of the British Association. 

It has, I believe, been usual in the addresses to this Section to 
select some special subject for remark, and I will therefore, if 
you will allow me, before alluding to the geographical achieve¬ 
ments of the year, draw your attention to the influence which 
the physical features of the earth’s crust have on the course of 
military operations; to the consequent importance of the study 
of physical geography to all those who have to plan or take part 
in a campaign ; and to the contributions to geographical science 
that are due, directly or indirectly, to war, and the necessity of 
preparing for war. To show how varied are the conditions under 
which war has to be carried on, and how much its success hil issue 
may depend on a previous careful study of the physical character 
of the country in which it is waged, it is only necessary to remind 
you of the recent operations on the Gold Coast, brought to a 
successful issue in an unhealthy climate, and in the heart of a 
dense tropical forest, where an impenetrable undergrowth, pesti¬ 
lential swamps, and deep rivers obstructed the march of tlie 
troops; of the Abyssinian expedition, landing on the heated 
shores of the Red Sea, and thence, after climbing to the lofty 
frozen highlands of Abyssinia, working its way over stupendous 
ravines to the all but inaccessible rock, crowned by the fortress 
of Magdala; of the march of the Russian columns across the 
steppes and deserts of Central Asia to the Khivan oasis, one 
month wearily plodding through deep snow, the next sinking 
down in the buiming sand, and saved from the most terrible of 
disasters by the timely discovery of a well; and, lastly, of the 
great struggle nearer home, the last echoes of which have Iiar^y 
yet passed away, when the wave of German conquest, rolling 
over the Vosges and the Moselle, swept over the various pro¬ 
vinces of France. The influence of the earth’s crust on war may 
be regarded as twofold ; fimt, that which it exerts on the general 
conduct of a campaign ; and, second, that which it exerts on the 
disposition and movement of troops on the field of battle. Mili¬ 
tary geography treats of the one, military topography of the 
other; and it is well to keep this broad distinction in view, for, 
as with strategy and tactics, they stand in such close relation to 
each other that it is not always easy to say where geography ends 
and topography begins. Of special importance in the first case 
are great inequalities or obstacles that confine or obstruct the 
movement of large bodies of troops, and those features that 
retard or accelerate their march. The climate of the theatre of 
war must always have an important influence on military op^tioi^ 
and should he the subject of careful study. Our own experreac^^ 
the Crimea shows how much suffering may be caused w of 
forethought in this respect. G eneral Verevkin’sr^^^™^ 
of more than a thousand miles, from ^ 

thermometer ranging from 24° below zero to loss 

of a man, shows what may be accomifeh^'uue 
tion. Nor should the geolt^csal a;OTtmtry;l3e csver- 
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looked in its influence on the varied forms which the earth's crust 
assiunes, on the presence or otherwise of water, on the supply of 
metal for repairing roads, and, if we may trust somewhat similar 
appearances on the Gold Coast, at Hong Kong, and in the 
Seychelles, on the healthiness or unhealthiness of the climate. 

It is scarcely necessai'y to remind you that though mountain 
ranges and rivers materially affect the operations of war, they are 
by no means insurmountable obstacles. The Alps have been 
repeatedly crossed since the days of Hannibal; Wellington 
crossed the Pjrrenees in spite of the opposition of Soult; 
Diebitsch the Balkan, though defended by the Turks; and 
Pollock forced his way through the dreaded Khyber; whilst 
there is hardly a river in the length and breadth of Europe that 
has not been crossed, even when the passage has been ably dis¬ 
puted. This is hardly the place to discuss the minuter details of 
military geography and topography : they will be found in the 
works specially devoted to the subject. 

Queen Elizabeth's Minister was right when he said that 
“Knowledge is power;” and a knowledge of the physical 
features of a couiitiy, combined with a just appreciation of their 
influence on military operations, is a very great power in war. A 
commander entering upon a campaign without such knowledge 
may be likened to a man groping in darkness; with it he may 
act with a boldness and decision that will often ensure success. 

It was this class of knowledge, possessed in the highest degree 
by all great commanders, that enabled Jomini to foretell the col¬ 
lision of the French and Prussian armies at Jena in 1807, and in 
later years enabled a Prussian officer, when told that MacMahon 
had marched northwards from Chalons, to point unerringly to 
Sedan as the place where the decisive battle would be fought 
As, then, all military operations must be based on a knowledge 
of the country in which they are to be carried on, it should never 
be forgotten that every country contiguous to our own—and the 
ocean brings us into contact with almost every country in the 
world—may be a possible theatre of war, and that it is equally 
the duty and policy of a good Goveniment to obtain all possible 
information respecting it. Is it with much satisfaction that we 
can turn to the efforts made by this country to acquire that geo¬ 
graphical knowledge which may be of so much importance in 
time of need? Though we had for years military establishments 
on the Gold Coast, and though we had more than once been 
engaged in hostilities with the Asbantees, aud might reasonably 
have expected to be so again, no attempt appears to have been 
made to obtain information about the country north of the Prah, 
or even of the so-called protected territories. The result was 
that when the recent expedition was organised, the Government 
hnd to depend chiefly on the works of Bowdich, Dupuis, and 
Hutton, written some fifty years ago, and on a rough itinerary of 
the route afterwards followed by the troops, for their information 
relating to the country and its inhabitants. What advantage 
has been taken of the presence of the officers who have been in. 
Persia during the last ten years to increase our knowledge of 
that country—^knowledge which would be very useful at present 
in the unsettled state of the boundary questions on the northern 
and north-eastern frontiers ? How Httle has been added to our 
knowledge of Afghanistan since the war in 1842? and what part 
did India take in Trans-Himalayan exploration before Messrs. 
Sha^iv and Hayward led the way to Yarkand and Kashgar? It 
was with feelings of no slight satisfaction that many of ns heard 
last year that the policy of isolation and seclusion which India 
appears to have adopted as the last soldier of Pollock’s relieving 
force necrossed the Indus was at last to be broken, and that an 
ex^dition well found in every respect was to be sent to Kashgar. 
It seemed an awakening from the long slumber of the last thirty 
years, during which we were content to stay at home in inglorious 
ease, resting under the shadow of the great mountain ranges of 
Northern India, whilst we sent out mirzas and pundits to gather 
the rich store of laurels that hung almost within our grasp. Far 
be it from me to depreciate the valuable services of those gentle- 
inen—services frequently performed at great personal risk and 
discomfort; bat who can compare the results they obtained with 
those that would have been brought back by English officers, or 
by travellers, such as Mr. Shaw, Mr. Ney Elias, and others? 
It has been said that if officers travelled in countries where Go¬ 
vernment could no longer protect them, they might be killed by 
the natives, and that then, if the murders were not punished 
England would suffer loss of prestige. But is this the case ? As 
a matter of fact, the number of travellers who lose their lives at 
the hands of the natives of the countries in wMch they are tra¬ 
velling is quite insignificant when compared with the number of 
hose who return in safety. Let us, then, hope that the Kashgar 


mission may date the commencement of a new era, during which 
geographical enterprise may be encouraged, or at any rate not 
discouraged, amongst the officers of the army, and if few will now 
deny that a knowledge of Ashantee, of Yemen, of the northern 
and north-eastern frontiers of Persia, of Merv, Andkin, Maimana, 
Badakshan, and Wakhan, would have been of importance in the 
years just passed, it may not be forgotten that a knowledge of 
these countries may be of still more importance in a not far dis¬ 
tant future. May we not take a hint in this respect from our 
now near neighbours in Central Asia, the Russians ? No one 
who has followed their movemeiits can fail to have been struck 
by the intense activity of their topographical staff—an activity 
that can only be compared to that of England at the period when 
Burnes, Eldred Pottinger, Wood, Abbott, Connolly, and others 
whose names are ever fresh in our memories, were penetrating 
into the wildest recesses of Central Asia. In alluding to the 
contributions of war to geographical science, it is perhaps hardly 
necessary to mention the very obvious manner in which military 
operations teach us geography by directing our attention for the 
time being to the country in which they are being carried on, or 
to the direct results that have followed many campaigns from the 
days of Alexander to our own. The Russians are indeed far in 
advance of us in all that relates to those survey operations and 
that geographical exploration which should always be carried on 
simultaneously with the [advance of an expeditionary force into 
an unknown or [but partially known country; they have long 
since realised the importance, almost necessity, of accurate geo¬ 
graphical knowledge, based on sound systematic survey, and, 
having learned in time the lesson that opportunities once lost 
may never be recovered, make every effort to take advantage of 
those that are offered to them. In the expedition against Khiva 
each column had attached to it an astronomer and small topo¬ 
graphical staff, whose duty it was to fix the geographical posi¬ 
tions of all camps and map the route and adjacent country, 
whilst officers on detached duty were instructed to keep itineraries 
of their routes which might be fitted in to the more accurate 
survey. On the fall of Khiva an examination of the Khanate 
was at once commenced, and it was even thought necessary to 
send Col. Skobelof, disguised as a Tuikomaii, to survey the 
route by which Col. Markosof should have reached the oasis. 
It is much to be regretted in the interests of geography that 
some such system was not adopted during the recent t)perations 
on the Gold Coast, and that so little, comparatively speaking, 
has been added to our knowledge of Ashantee and the protec¬ 
torate. The conclusion of peace with King Coffee, and the 
effect that must have been produced on the inland tribes by the 
destruction of Coomassie, appear to offer facilities for the exami¬ 
nation of a new and interesting region which it is to be hoped 
will not be neglected by those who are able and willing to take 
part in the arduous task of African exploration. 

The most important military contributions to geography have 
undoubtedly been those great topographical surveys which are 
either completed or in progress in every country in Europe 
except Spain, Turkey, and Greece. Frederick the Great was, I 
believe, the first to recognise that in planning or conducting 
operations on a large scale, as well as directing many movements 
on the field of battle, a commander should have before him a 
detailed delineation of the ground of a whole or part of the 
theatre of war. To supply this want, Frederick originated mili¬ 
tary topography, which, in its narrower sense, may be defined as 
the art of representing ground on a large scale in aid of military 
operations. ^ It was found, however, that during war there was 
rarely sufficient time to construct maps giving the requisite infor¬ 
mation, and thus the necessity arose of collecting in peace such 
data as would enable maps to be prepared. In this necessity 
may be seen the origin of all national topographical surveys, in¬ 
cluding our own, which was commenced as a purely military sur¬ 
vey in 1784 by General Roy, and transferred in 1791 to the old 
Board of Ordnance. The gradual development of these surveys, 
and the various stages through which they have passed before 
reaching their present state of excellence, need not be noticed 
here. Side by side with the large establishments engaged in the 
production of the topographical maps, there have grown up in 
most countries extensive departments, sometimes employing from 
fifty to sixty officers, whose duty it is to supplement the maps of 
their own and foreign countries by the collection of all informa¬ 
tion of whatever nature that may be useful in time of war. The 
brief interval that elapses between the declaration of war and the 
commencement of hostilities, Jthe rapid movements of armies, and 
the short duration of campai^s at the present, have shown more 
clearly than ever the imperative necessity of previous preparation 
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for war; and the publication of the great surveys of most Euro¬ 
pean countries has given an impetus heretofore unknown to the 
studies I have alluded to. 

The progress of the European surveys, and especially of our 
own, has been marked by many results which have indirectly in¬ 
fluenced the advancement of geographical science. Such are the 
improvements in instruments made during the progress of the 
triangulation ; the introduction of the Drummond light, Colby^s 
compensating bars, &c.; the connection of the English and Con¬ 
tinental systems of triangulation; the pendulum observations at 
various places ; the measurement of arcs of the meridian; the 
comparison of the standards of length of foreign countries, of 
India, Australia, and the Cape of Good Hope, with our standard 
yard, which has recently been completed at the Ordnance Sur¬ 
vey Office, Southampton. In the same category may be placed 
the improvements in the art of map engraving, in the application 
of chromo-lithography to the production of maps as exemplified 
in the Dutch process of Col. Bessier and the Belgian maps ; and 
the employment of electrotyping to obtain duplicates of the 
original plates. The method of copying maps by photography 
without any error in scale, or any distortion that can be detected 
by the most rigid examination, was first proved to be practicable 
and was adopted in the Ordnance Survey Department in 1854, 
by Major-General Sir Henry James, for the purpose of facilitating 
the publication of the Government maps of the United Kingdom 
on the various scales. Since that date the necessity of rapidly 
producing, multiplying, enlarging, and reducing maps has tended 
towards the development of the various photographic piocesses 
which have been brought to such a high state of perfection. 
During the last five years photographic negatives on glass cover¬ 
ing an ai-ea of 10,071 square feet were produced at the Ordnance 
Survey Office for map-making purposes alone, and from these 
negatives 21,760 square feet of silver prints were prepared and 
used in the various stages of the Survey. An area of 959 square 
feet of the negatives was also used in producing I 3>595 n^3.ps on 
various scales by the photosincographic process, which was also 
introduced by Major-General Sir Henry James. It was by simi¬ 
lar processes that the Germans were enabled to provide the enor¬ 
mous number of copies of the various sheets of the map of 
France required during the war of 1870-1. Any comparison of 
the maps of various countries would necessarily occupy much 
time, so I will only add that as specimens of engraving the 
sheets of our one-inch map are unrivalled, and that no foreign 
maps can compare for accuracy of detail and beauty of execution 
with the sheets of our six-inch survey. Our great national Sur¬ 
vey is the most mathematically accurate in Europe, and it speaks 
much for the ability of the officers who have brought it to its 
present state of perfection, that from the very first they recognised 
the necessity of extreme scientific accuracy in their work, and 
that they have never had to withdraw from the position they have 
taken up with regard to the many questions of detail that have 
arisen from time to time. 

Before concluding this portion of my address I would drayv 
your attention to the appliances used in the minor schools of this 
countity for teaching geography, as they would seem to need some 

f iment. The appliances to which I allude are models or 
aps, wall maps, atlases, and globes. The use of models 
:ans of conveying geographical instruction has been too 
eglected in our schools. If anyone considers the diffi- 
pupil has in understanding the drawing of a steam-engine j 
ease with which he grasps the meaning of the working 
and how from studying the model and comparing it with 
the drawing he gradually learns to comprehend the latter, he 
will see that a model of ground may be used in a similar manner 
to teach the reading of a map of the same area. Relief maps of 
large areas on a small scale have their uses, but they are unsuit¬ 
able for educational purposes on account of the manner in which 
heights must be exaggerated to make them appear at all; this 
objection, however, does not apply to models of limited areas on 
a sufficient scale, which always give a truthful and effective repre¬ 
sentation of the ground. One reason why models have not been 
more used has been their cost, but the means of constructing 
tbem with ease, rapidity, and at slight expense, are quickly ac¬ 
cumulating as the six-inch contoured sheets of the Ordnance 
Survey are published. Instruction in geography should begin at 
home, and I would suggest that as the six-inch survey progresses 
each decent school throughout the country shoffid be provided 
with a model and a map of the district in which it is situated. If 
this were done, the pupils would soon learn to read the model, 
and having once succeeded in doing this, it would not be lo^ 
before they were able to understand the conventional manner in 


which topographical features are represented on a plane surface> 
and acquire the power of reading not only the map of their own 
neighbourhood, but any map which was placed before them. In 
our wall maps I think we have been too much inclined to pay 
attention to the boundaries of countries, and to neglect the 
general features of the ground. It is difficult to say whether the 
maps have followed the teachers or the teachers the maps, but I 
fear instruction in physical geography too often comes after that 
in political geography, instead of a knowledge of the latter being 
based on a knowledge of the physical features of the earth. My 
meaning may perhaps be explained by reference to a wall map 
probably well known to everyone, that of Palestine, which fre¬ 
quently disfigures lather than ornaments the walls of our school¬ 
rooms. In this map there are usually deep shades of red, yellow, 
and green to distinguish the districts of Judea, Samaria, and 
Galilee, and perhaps another colour for the Trans-Jordanic 
region, with a number of Bible names inserted on the surface, 
whilst the natural features are quite subordinate, and sometimes 
not even indicated. There is perhaps no book that bears the im¬ 
press of the country in which it was written so strongly as the 
Bible; but it is quite impossible for a teacher to enable his pupils 
to realise what that country is with the maps at present at his 
disposal. The first object of a wall map should be to show the 
geographical features of countries, not their boundaries, and for 
this purpose details should be omitted, and the grander features 
have special attention paid to them. In school atlases the same 
fault may be traced, physical features being too often made sub¬ 
ordinate to political divisions; and there is also in many cases 
a tendency to overcrowd the maps with a multitude of names 
which only serve to confuse the pupil and divert his attention 
from the main points. The use of globes in our schools should 
be encouraged as much as possible, as there are many physical 
phenomena which cannot well be explained without them, and 
they offer far better means of conveying a knowledge of the rela¬ 
tive positions of the various countries, seas, (S:c., than any maps. 
The great expense of globes has hitherto prevented their very 
general use, but some experiments are at present being made 
with a view to lessening the cost of the construction, which it is 
hoped may be successful. I cannot pass from this subject with¬ 
out alluding to that class of maps which gives life to the large 
volumes of statistics which are accumulating with such rapidity. 
On the Continent these maps are employed to an extent unknown 
in tliis country, both for purposes of reference and education, 
and they convey their information in a simple and effective 
manner. 

I will only detain you to notice briefly a few of the most im¬ 
portant geographical events of the year, and foremost amongst 
these ranks the publication of Dr. Schweinfurth’s work which 
every one has recently been reading with so much interest and 
pleasure. Dr. Schweinfurth, who received the Founder’s medal 
of the Royal Geographical Society this year, is, I am happy to 
say, amongst us at present, and has contributed a valuable paper 
on the oases of the Libyan Desert. 

Lieut. Cameron, R.N., has reached Ujiji, and extracts from a 
journal which he has sent home will be read to you. The obser¬ 
vations which he has made are of high value, and the presence 
of a trained surveyor on the shores of Lake Tanganyika cannot 
fail to be followed by great results. A short report of Dr. Nacli- 
tigall’s travels has been prepared for this Section ; and Dr. Rowe, 
who acted as Chief of the Staff to Sir John Glover during his 
recent operations on the Gold Coast, will read an interesting 
paper on the country passed through on the march to Coomassie 
and thence to the coast. Two Engineer officers, Lieuts, Watson 
and Chippendale, have recently left England to join Col. Gordon 
at Gondokoro, with the special object of surveying the tenltory over 
which Col. Gordon has been appointed Governor by the Khedive. 
In Algeria the French have been actively engaged on the survey 
of the country, and the exact level of the Choltmil-Rhir has been 
determined. Mr. Stanley’s second expedition to the east coast 
of Afirica, under the auspices of an English and American news¬ 
paper, should not remain unnoticed, and I cannot pass from 
AMca without expressing my deep regret at the death of Dr. 
Beke, whose travels in Abyssinia were rewarded by the gold 
medal of the society, and whose observations in that 
were, for their great accuracy, of so much seryme 
Abyssinian war. 

The survey of Palestine, a work which has b» by a dis¬ 
tinguished German geographer to mark th^ of a 

new era in geographical research, is progte&C ferOOrably, and 
has led to the formation of an 

tion of the country east of Jordsdij, ® German soefety for 
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the exploration of Phcenicia. The Rey._ Dr. Porter, from whose 
labours in Palestine everyone who has visited or takes an interest 
in the country has derived so much profit and pleasing will lead 
a paper on the lesser known parts of Kastern PalesUne, which 
he has recently visited ; and a paper on the progress of the survey 
has been prepared by Lieut. Conder, R.E.. the officer in charge. 
Our own survey is, I regret to say, languishing for want of lunds, 
whilst that of the Americans is receiving that support from the 
people which it deserves ; the serious loss which the fimd has 
hperienced in the death of Mr. Drake, who recently succumbed 
to an attack of fever at Jerusalem, and who had previously 
devoted his best energies to the work, must be still fresh in your 
memories. Lieut. Gill, R.E., who accompanied Col. V. Baker 
last year on a tour to Meshed, and the head waters of the Atrek, 
has prepared an account of their journey. Some most interest¬ 
ing particulars of the visit of a portion of Mr. Forsyth s mission 
to the Great Pamir and -Wakham have been kindly supplied by 
(Col. Biddulph, R.A., from letters received from his brother, 
rapt. Biddulph. The success of the party has, however, been 
purchased by the loss of Dr. Stoliezka, who died from the elfects 
of fatigue and exposure within a few marches of Leh. Mr. 
Delmar Morgan lias prepared a very valuable paper on Russian 
travels in Central Asia in the 15th century. Mr. MacGahan, 
the correspondent of the Neio York Herald, whose remarkable 
journey across the Desert to join General Kaufmann’s column 
when marching on Khiva astonished the Russians, has for¬ 
warded some interesting notes on the Russian expedition 
against Khiva. 

In Australia the great geographical event of the year has been 
Col. Warburton's journey from Alice Springs, near Mount 
Stuart, on the line of overland telegraph, to Roebounie, inNichol 
Bay, for which he was awarded the Patron’s gold medal of the 
Royal Geographical Society. Such particulars of the journey as 
have been forwarded to me through the courtesy of the Colonial 
Office and of Mr. Dutton, the Agent-General for South Australia, 
will be communicated to you. 

In America, whilst the coast and inland surveys have been 
progressing, Dr. Haydon, who was the first to disclose to us the 
strange beauties of the Yellowstone region, has been engaged in 
exploring a country equally wild and picturesque, the eastern 
half of Colorado. Other exhibitions have been doing good ser¬ 
vice in the Yellowstone country, Arizona, Oregon, and the 
Aleutian Idands, amongst them one sent out by Yale College, 
which, besides exploring new country, brought back five tons of 
specimens from the great fossil beds of Oregon and other places 
for the college museum. I cannot help thinking that in sending | 
out these expeditions—for this is only one of a series—for the 
examination of the geography, geology, botany, zoology, &c., of 
some special district, Yale College has set an example which 
might well he followed by our own universities, and that Dublin, 
Oxford, and Cambridge might take more part than they have 
hitherto done in what may be called scientific exploration in the 
field. My old friend and fellow-traveller, Capt. Anderson, K.E., 
has been engaged as chief astronomer of the International 
Boundary Commission in running the 49th parallel through the 
unknown country between the Missouri and Saskatchewan, and 
a short account of the demarcation of the parallel and the country 
it passes through will be read to you. In the south, Commanders 
Lull and Selfridge have found practicable routes for ship canals 
from Greytown, by Lake Nicaragua, to Brito, on the Pacific, 
and by way of the Atrato, from the Gulf of Darien, to a point 
near Cupica, on the Pacific; the cost of the latter is estimated at 
twelve million pounds. In South America Prof. Orton has 
been extmding our knowledge of the Amazon country; and I 
may mention the activity which tlie Peruvian Government is 
showing in promoting the exploration of the little-known dis¬ 
tricts of Peru, Mr. Hutchinson, late her Majesty's Consul at 
Callao, has forwarded a paper on the commercial, industrial, and 
natural resources of Peru, which will be found to give much in¬ 
teresting information on that country. 

Dr. Carpenter will, I hope, give us some account of the cmise 
of her hlajesty's ship Ckalknger, which cannot fad. to interest 
the people of this town, from Prof. Wyvilie Thomson's former 
connection with it. Capt Warren, R.E., whose name is so 
well known from his work at Jerusalem, has forwarded a valu¬ 
able paper on reconnaissance in unknown countries; and Capt. 
Abney, R,E., vsrill read one on a subject which he has m&de 
peculiarly his own—the application of photography to military 
purposes, M. Mazznoir, the secretary of the French Geogra- 
phical Society, has forwarded a paper on the objects sought to 


be obtained by the International Congress to be held at Paris in 
the spring of next year. 

I regret that I am not able to give any definite information on 
the probability of Government assistance to Arctic exploration, 
but I understand that the impression produced on the members 
of the deputation which recently had an interview with the Prime 
Minister on the subject was that he was not unfavourable to such 
assistance. Admiral Sherard Osborn has kindly forwarded a 
paper on routes to the north pole, and Lieut. Chermside, R.E,, 
who accompanied Mr. Leigh Smith on a very remarkable voyage 
last year to Spitzbergeii, will read an account of the discoveries 
they were enabled to make. The reports of the officers of the 
Polaris have been published, expressing contradictory opinions as 
to the possibility of their having been able to reach a higher 
latitude. As regards the general subject of Arctic exploration, 
there can, I think, be no doubt that that by Smith’s Sound would 
yield the most important scientific results, and would offer great 
facilities for reaching the Pole itself. It should not be forgotten 
that all recent Polar expeditions sent outrfrom this country have 
been despatched with the special object of ascertaining the fate 
of Sir John FYankliii, and that discovery was not a principal 
object. When, too, we consider that in these expeditions Arctic 
travel was ^reduced to a very perfect system, that thet distance 
from the point reached by the Polaris to the Pole is less than 
has already been performed in some of the sledge journeys, and 
that no life has ever been lost on a sledge journey, it is impos¬ 
sible to doubt that a well-organised expedition would be able to 
reach the Polar area. In the words of a well-known Arctic 
explorer, ** What remains to be done is a mere ficabite to what 
has already been accomplished.” Morton, the second male of 
the Polaiis^ says, as the result of his third voyage, that he is 
more than ever convinced of the practicability and possibility of 
reaching the Pole; and if I may express my own opinion, it 
would be in the words attached to a picture at the last exhibition 
of the Academy in London, “It is Jo be clone, and England 
ought to do it. ” 

RjcpokTS. 

Report 0)1 the Rainfall of the Rriiish Isles for the yean 1873-74. 

We extract from the report the part relating to the rainfall of 
the British Isles during the years 1872 -73. The very exceptional 
character of the rainfall of 1872 was mentioned in our last report, 
but in accordance with a custom which has now prevailed for 
twelve years, it was only incidentally referred to, the details being 
deferred until the two years 1S72 and 1873 could be published 
together. This course, which was originally adopted with a view 
to economy in printing, has in the present instance had the fortu¬ 
nate result of bringing together two very remarkable features of 
each, of which we must speak separately. 

Rainfall of 1%^2. —Records of rainfall have been collected and 
discussed in our previous reports, which enable us to compare 
the total fall in any year from 1726 to the present time with the 
mean fall. One of these tables (that facing p. 286 |Brit. Ass. 
Report 1866) contains nine long registers, extending over 140 
consecutive years, but the greatest excess even at a single station 
was only 58 per cent, (at Oxford in 1852). In 1872 this value 
was largely exceeded at a number of stations, as is shown by 
Tables I. and II., whence it appears that at fourteen stations out 
of 115, or 12 per cent., it exceeded this previously unparalleled 
value. At thirteen the excess was greater than 60 per cent., and 
it reached or exceeded 70 per cent, at the following stations 

Shropshire, Shiffnall . l^ainfall 77 per cent, above uvcmi^c 1860-69. 

,, Shrewsbury . ,, 75 

„ Hengoed, Oswestry ,,70 „ 

Northumberland, Bywell. ,, 77 

Haddingtonshire, East Linton ,,70 ,, ,* 

Aberdeenshire, Braemar \ ,,78 ,, 

No similar falls have occurred since 1726, and there is no evi¬ 
dence of such a fall since rainfall observations were commenced, 
nearly two centuries ago. Full detailsjespecting the monthly fall 
of ^ rain in this very remarkable year are given in the appendix to 
this report, and we think it may be regarded as fortunate that so 
remarkable a fall has occurred at a period when, owing largely 
to the operation of this committee, the system of observation is 
in a state unprecedentedly near perfection.^ 

The Rainfall of 1873*—If this year had stood by itself it would 
merely have been classed as a rather dry year, and would have 
soon passed into oblivion. Coming, however, immediately after 
such an exceptionally wet year, it has produced the unusual 
result of giving two consecutive years, one with twice the rainfall 
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of the other, and in many instances with much more than twice. 
How rare is this occurrence may be judged from the fact that 
there is no case in the 140 years’ table just referred to. The 
nearest approaches are—Chats worth, in [1788,19’86 inches, in 
1789, 36*31, the former being 55 per cent, of the latter. A still 
nearer approach occurred at Cobham, in Surrey, in 1851 and 
1852, when the totals were 17*38 and 34*19 inches respectively, 
the former being 51 per cent of the latter. In Table II. no cases 
are admitted unless much more striking than the above. The 
districts in which these exceptional ratios occur are (as might be 
expected) principally those in which the excess in 1872 was 
greatest, but there are also a few of which the explanation is not 
so obvious. It is very satisfactory to feel that these two excep¬ 
tional years have found in the British Isles the most nearly per¬ 
fect system of observation in the world. 

Your committee cannot close their report without expressing as 
far as words can do so the loss which they have sustained in the 
death of Prof. Phillips, one of the original members appointed 
in 1865, who, notwithstanding the numerous other demands upon 
his time, was always as willing as he was able to assist the com¬ 
mittee in any of the various difficulties which the extent of their 
operations inevitably involve. 

Prelijmnary Report on Dredging on the Coast of Durham and 
N'orth Yorkshire. 

The dredging off the coasts *of Durham and North Yorkshire, 
provided for by a grant from the British Association last year, 
was carried out during the week beginning on the 13th July. A 
suitable vessel vras engaged, and being on the whole favoured 
by the weather, we dredged every day until the iSth inclusive. 
During two days the R.A. M. Marman accompanied us. We 
were indebted to him for valuable assistance in naming some of 
our specimens, as w.ell as for kindly undertaking to report on 
some sections of the work. 

On two days out of the six the sea was too rough to allow 
of the dredges being worked very successfully, and one dredge 
was unfortunately lost by getting fast on hard ground while a 
very strong tide was running, but with these exceptions the work 
was carried out satisfactorily. The dredging ranged from near 
Tynemouth, on the north, to Scarborough, on the south, the water 
varying in depth from 20 to 45 fathoms, the greater portion of 
the time being devoted to a belt known to fishermen as the 
“ inner fishing bank,” lying from four to eight miles from the 
shore. One day, however, was spent at the greater distance of 
thirty to forty miles from shore, and another day at a distance of 
about seventeen miles. 

Time has not allowed of anything more than safely to pre¬ 
serve and arrange our captures. On a future occasion we hope 
to give a full account of the results obtained. 


NOTES 

The final programme of the Oriental Congress, to be held in 
London next month, was settled on Tuesday; we hope to be able 
to say something about it next week. 

M. Alluard, director of the Meteorological Observatory 
which is being erected on the Puy-de-Dome, regrets that,owing to 
the backward state of the works, the building cannot be opened in 
the end of September, as was expected. It is hoped, however, 
that the work of the Observatory will be commenced before 
winter. The construction of the telegraphic line which will con¬ 
nect the station on the plain at Clermont with the station on the 
summit of the Puy-de-D6me has been completed. The formal 
inauguration will take place next summer. One main cause of 
the delay is owing to the fabulous prices demanded by the small 
proprietors through whose lands the approaches to the Observa¬ 
tory must be made ; no blame whatever for the delay can be 
attached to the staff of the Observatory. The Government 
authorities, central and local, have shown the greatest 2eal in 
forwarding the construction of the works. 

The Emperor of Austria has conferred the decoration of 
Knight of the Order of the Iron Crown, with a patent of here¬ 
ditary nobility, on Dr. Julius von Haast, director of the Museum 
of Canterbury, New Zealand, in recognition of his eminent 
scientific merits and attainments. 


Sir William Fairbairn, Bart, F.R.S., died on the iSdiinst, 
in his eighty-fifth year, having been born at Kelso, in Scotland, in 
1789. What Sir William has done to improve the manufacture 
of iron is well known. He was one of the founders of the 
British Association, and was its president in 1861. Many papers 
by Sir William appeared in the Philosophical Transactions, in 
the Reports of the British Association, and in the Transactions 
of the Philosophical Society of Manchester, Some of his works, 
however, were also published separately. Among his chief pro¬ 
ductions may be ^specified treatises on “ Canal Navigation,” on 
“ The Strength and other Properties of Hot and Cold Blast 
Iron,” on “The Strength of ^Locomotive Boilers,” on “The 
Strength of Iron at Different Temperatures,” on “The Effect ot 
Repeated Melting upon the Strength of Cast Iron, ” on “ The 
Irons of Great Britain,” on “ The Strength of Iron Plates and 
Riveted Joints,” on “The Application of Iron to Building Pur¬ 
poses in General,” on “ Useful Information for Engineers,” &c. 

It is stated that the Crown has appointed Mr. John Ferguson, 
M. A., to the chair of Chemistry in Glasgow University, vacant 
by the retirement of Dr. Thomas Anderson. 

The subscriptions announced up to Saturday last on behalf of 
the University of Edinburgh Buildings Extension Scheme amount 
to 69,017/. The total sum required from^the public is 100,000/. 

The Council of the Ray Society, in'presenting their Thirty- 
first Annual Report, congratulate the members on the continued 
prosperity of the Society. The arrears in the issue of the annual 
volumes, long a cause of much inconvenience, have been at 
length overcome. Since the last meeting, at Bradford, two 
volumes, those for the years 1872 and 1873, have been distributed; 
a third volume, that for the year 1874, is finished, and will be 
issued in October. The volumes for the years 1S72 and 1873, 
consisting of the first part of the British Annelids, by Dr. 
McIntosh, although containing less text and fewer illustrations 
than in some of the previous memoirs, have been in the matter 
of production equally costly. The very beautiful plates, printed 
in colours by lithography, required many stones for their proper 
development, and necessitated a corresponding outlay. The 
volume for the present year, on the Spongiadas, by Dr. Bower- 
bank, completing the series on that subject, and, illustrated by 
ninety-two plates, is also a most excellent example of work both 
on the part of the artist and the lithographer. As the cost of 
this volume has been in excess of the yearly income, it is hoped 
that a considerable addition of subscribers will justify the money 
expended. The proposition alluded to in the last Report, vi2„ " 
that of reducing the price of certain of the earlier works of the 
Society, has been much appreciated by the'members, and has 
proved a financial success. It has been suggested that the ma¬ 
chinery of the Society might be more largely employed in the 
production of Monographs on the Fauna and Flora of Great 
Britain ; the Council therefore solicit assistance from authors 
who possess the requisite knowledge and who may be willing to 
assist in the undertaking. In conclusion, the Council, in order to 
obtain funds sufficient to carry out the objects of the Society, 
urge upon members the necessity of gaining new subscribers. 

In an address recently delivered before the Dublin Obste¬ 
trical Society, Dr. Evory Kennedy discussed tlie development 
and spread of scrofula from an evolutionary point of view- This 
is an aspect of hereditary disease which admits of much exten¬ 
sion ; one which requires a much larger accumulation of statis¬ 
tics than we yet possess, and a far deeper insight into the phj 
siological basis of pathology than we can expect for some time 
to come. There is one argument brought foiwaid hy ih*, Ken 
nedy that deserves especial attention, which 1^ that as scrofula 
tends to early death, or the production of a few early dying 
offspring, the fact that it is not diipamishmg m its ravages es 
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that it is being continually developed de novo by surrounding 
circumstances. Is this not a sufficient stimulus for increased 
sanitary legislation ? 

The Governor of Minnesota has called on the general Go¬ 
vernment for aid, as, owing to the ravages of grasshoppers for two 
years past, many thousands are suffering for want of food. The 
American naturalists suggest that the grasshopper should be 
eaten, just as it is in portions of Africa and Western Asia. 

The new Minister of Public Instruction visited the Observa¬ 
tory of Paris last week, and expressed his satisfaction to M. 
Leverrier with what he had seen and with the explanations 
which had been given to him. 

The ownership of the grounds between the old Paris Obser¬ 
vatory Gardens and the Boulevard Arago, more than two acres, 
has been disputed between the Government and the city of Paris. 
The right of the city was acknowledged, but the Municipal 
Council have let it to the Observatory for the nominal rent of 
20 francs a year. On these grounds a magnetic service is to 
be established. 

Two interesting balloon ascents have taken place in America 
lately, one at New York by Prof. Donaldson, with his large 
Transatlantic balloon, and a batch of reporters from sieveral in¬ 
fluential papers at New York. The trip, including four landings, 
lasted more than twenty-four hours, and ended in the vicinity of 
Saratoga, the balloon having run a distance of about eighty 
miles. A few days^afterwards Prof. Wyse executed an ascent in 
Canada, in order to ascertain if a western current blows in the 
upper parts of the atmosphere when the lower stream of air is 
running in another direction. At a moderate height the 
western current was met with. Prof. Donaldson contends that it 
is a consequence of the revolution of the earth, and can be 
trusted to for crossing the Atlantic from America to Europe. 
But can these partial experiments he really relied upon ? That 
remains to be demonstrated. 

One of the very few scientific members of the Versailles 
Assembly has departed. M, Fland, an engineer, died at Dinan, 
•where he was appointed Mayor seventeen years ago. Pie had an 
engine manufactory at Brest, and was appointed by contract the 
constructor of the celebrated Giffard injector. M. Fland was 
originally a pupil of the Ecole des Arts et Mdtiers d’Angers. 

Me. Thomas Muir, M.A., r.R.S.E., Assistant Professor of 
Mathematics in the University of Glasgow, and author of some 
original investigations in Mathematics, has been appointed suc¬ 
cessor to Dr. Bryce in the Mathematical Mastership of the High 
School of Glasgow. ^ 

Me. Charles Moore, the Garden who recently brought 

a good many valuable and very novel plants to this country from 
the South Sea Islands and Australia, returns to Sydney by the 
next mail, having visited many of the best botanic gardens and 
nurseries in, Europe, and selected an immense collection of 
valuable and rare plants for the Sydney Botanic Garden, which 
is said to be one of the most beautiful in the world. 

We learn from Ironih2.i the Academy of Sciences of Berlin 
offers a prize of 200 dols., payable in July 1876, for the best 
essay recording experiments as to whether changes in the hardness 
and friability of steel are due to chemical or physical causes, or 
to both. Papers in German, Latin, English, or French, are to 
be sent in before March 1876. 

The Report of the Coundl of the Leic^ter Literary and Philo¬ 
sophical Society, presented at the annual meeting of June 15 last, 
is on the whole very gratifying. The Society contains a large 
number of members, and is working in the right direction in 
try^ to interest not only the members, but the inhabitants of 
Leicester generally, in science as well as literature. During last 


winter a very judiciously planned course of lectures was delivered 
in connection with the Society, which was fairly attended, and 
would, wc believe, have been still better attended, had there been 
no free seats. The Society is divided into sections, three of which 
are scientific—(i) Meteorology and General Physics, (2) Geology 
and Paleontology, (3) Natural History. Satisfactory reports 
are given in Nos. i and‘3, the latter having set itself to the 
collection of statistics of the natural history of the county, and 
the former, among other things, to a regular series of meteor¬ 
ological observations. We hope the Leicester Society will perse¬ 
vere in its work. 

We have received as No. I of the ‘‘Proceedings of the Chester 
Society of Natural Science,’’ a very excellent list (with remarks) 
of birds observed in Werral, Cheshire, by J. F. Brockholes. The 
list contains 168 species. 

The Seventh Annual Report of the Trustees of the Pea¬ 
body Museum of American Archaeology and Ethnology 
(Harvard) contains some account of the valuable series of objects 
connected with South American and Pacific archaeology and 
ethnology, which the late Prof. Agassiz acquired during his 
voyage in the Hassler in 1871-2, and which have been trans¬ 
ferred to the Peabody Museum. The collection is very valuable 
and comprehensive ; there are 330 specimens of Peruvian skulls 
alone. The Report contains a very ingenious paper, apparently 
by Mr. J. Wyman, the Curator, On the human remains in the 
shell heaps of the St. John’s River, East Florida, in which the 
author argues, from the condition of the hones and other cir¬ 
cumstances, that the Floridan aborigines were in all probability 
cannibals. 

One of the many valuable results of the work of the U.S. 
Geological Survey of the Territories, is a “ Synopsis of the Flora 
of Colorado,” by T. C. Porter and J. M. Coulter. This work is 
intended to be a type of a scries of handl)ooks of different 
branches of natural history, to be published frenn time to time as 
a part of a series of “Miscellaneous Publications ” for the use of 
students. No. 3 of the series is nearly ready, and has been 
prepared by the eminent ornithologist, Dr. E. Coues. It will 
form an octavo volume of several hundred pages, bringing tbe 
whole subject of western ornithology up to date. 

A PAPER by Dr. II. D. Schmidt, of New Orleans, U.S-A., 
On the construction of the dark or double-bordered nerve-fibre, 
occupies a large part of the last number of the Microscopic 
Journal^ and is illustrated by three plates. In the same number 
is the first instalment of a communication by Rev. S. J. Brakcy 
on the theory of immersion. 

The additions to the Zoological Society’s Gardens during 
the past week include two Chukar Partridges ( Cacabis chiikar) 
from N. W. India, presented by the Hon. Justice Jackson ; four 
Sandwich Terns ( Sterna cantiaca), four Avocets {Recurvirosira 
avocetta)f European, purchased; a Common Crowned Pigeon 
{Gotira cormata)^ two Bronze-winged Pigeons {Phaps c/ialcopiera), 
hatched in the Gardens; a Black-eared Marmoset [Hapak penl- 
cillata) from Brazil; and two Suricates [Simcala zeni/i) from 
South America, deposited. 


FRENCH ASSOCIATION FOR THE PROGRESS 
OF SCIENCE 

HE Lille Session was opened on Aug. 20 by the 
address of M. Wurtz, of which you have received 
a copy, and which has been published in all the French 
papers. The Debats, by an extraordinary access of zeal, 
published it a day before it was delivered ! 

On Friday Colonel Laussedat read at a general session 
a report on the results of the last session. 
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On Saturday evening a lecture on the Transit of Venus 
was delivered by M. Faye, before a very large audience 
at the Cercle du Nord, a magnificent building, richly 
fitted up. The accomplished astronomer referred mostly 
to the arrangements at the French stations, deeply re¬ 
gretting that all civilised nations had not been united 
into a kind of federation for working in combination at_a 
problem of such magnitude ; he hopes that it will be so in 
1882. He insisted upon the importance of photography, 
which has been used to such good ^ purpose by the 
Americans, and he trusts that in future times photography 
will take the lead in such observations. He gave inter¬ 
esting details as to the Yokohama station, to which a Japan¬ 
ese prince educated in France will be attached as a photo¬ 
grapher. The consequence will be that M. Jannsen and 
his associates will be admitted into the interior sea of 
Japan, where, up to the present moment, not a single 
foreign vessel has ever sailed. 

Owing to the coincidence of the meeting of the British 
Association at Belfast, scarcely any English savans are 
present here. The only British member I have seen up 
to the present moment is Dr. Sylvester, the celebrated 
mathematician. He has been nominated the honorary 
president of his section, the acting president being M. 
Catalan, who, though a Frenchman, is regarded as a 
representative of Belgium. Ten years ago he settled in 
Li^ge, where he is a professor in the University. 

The interest felt by the people generally is not nearly 
so great as in the case of the British Association in 
England. The inhabitants of the city do not appear to 
understand fully the extent of the honour conferred on 
them. A iram de plaisir has been organised to visit 
distant workshops, but Lille workshops have not been 
opened for inspection. 

Newspapers are glad to publish the transactions of the 
several sections, but the Association has not authorised 
any one of them to publish them at full length. 

Last Saturday a most interesting experiment was tried 
with success on the Northern line. M. Giffard, the in¬ 
ventor of the injector, has constructed a new waggon 
which is suspended iDy powerful springs at both ex¬ 
tremities, thus completely avoiding oscillation. It is 
very easy to read and even to write in these new carriages. 
The invention will be exhibited very shortly to the 
English public. W. DE FONVIELLE 

Lille, Aug. 23 


OPENING ADDRESS BY THE PRESIDENT, 
M. WURTZ, AT THE MEETING OF THE 
FRENCH ASSOCIATION 

The Theory ^ Atoms in the General Conception of the 
Unive?'se 

Tj'RANCIS BACON conceived the idea of a society of 
^ men devoted to the culture of science. In his “New 
Atlantis,” in which he describes the organisation of this society 
and its influence upon the destinies of a wisely governed people, 
he shows it rising to the dignity of a State institution.^ The pro¬ 
gress of civilisation by the search for truth, and truth discovered in 
the order of nature by experiment and observation—such are the 
ends proposed and the means made use of. Thus, in an age 
when the syllogism was still supreme, and which was firmly held 
beneath the scholastic yoke, the English Chancellor assigned to 
science at once its true method and its mission in the world. 

The plan of Bacon embraced all branches of human know¬ 
ledge. The land was overrun by a multitude of observers, en¬ 
gaged, some in studying the monuments of the past, the lan¬ 
guage, the manners, the history of the nations; others in 
observing the configuration and the productions of the soil, 
noting the superficial structure of the globe and the traces of its 
revolutions, collecting all the data concerning nature, the organi¬ 
sation and distribution of plants and animals. Other men, 
located in various regions, cultivated the exact sciences. Towers 
were constructed for the observation of stars and meteors; vast 
edifices, an-anged for the study of physical and mechanical laws, 


contained machines which supplied the deficiency of our forces, 
and instruments which added to the precision of the senses and 
rendei'ed abstract demonstrations sensible. This immense labour 
was uninterrupted, co-ordinated, controlled ; it had its origin in 
self-abnegation, it was regulated by precision, and had time fol¬ 
ks sanction. Thus was it fruitful. 

Such was the idea of Francis Bacon. To observe all things; 
by the rational comparison of these obser^^aLions to disclose the 
hidden connections of phenomena, and to rise by induction to 
the discovery of their real nature and their causes, all with the 
view “ of extending the empire of man over entire nature, and of 
executing everything possible for him to do such is the object 
which he has pointed out to us ; such is the function of science. 

This great exploration of the earth which he desired to institute, 
this patient and exact research of the laws of the universe, this 
deliberate intervention of science in the affairs of life and of 
the universe,—could all this be the work of his own time? He 
knew it too well to venture to hope it himself, and it is on this 
account, doubtless, that he placed the fortunate country which 
enjoyed so noble an institution in the solitude of the great 
ocean. 

Two centuries and a half ago the conception of Bacon was 
regarded as a noble utopia ; to-day it is a reality. That magni¬ 
ficent programme which he then drew out, is ours, gentlemen ; 
ours, not in the narrow sense of the word, for I extend this pro¬ 
gramme to all who, in modern times and in all countries, give 
themselves to the search for truth, to all wmrkers in science, 
humble or great, obscure or famous, who form in reality, in all 
parts of the globe and without distinction of nationality, that vast 
association which was the dream of Francis Bacon. Yes, science is 
now a neutral field, a commonwealth, placed in a serene region, 
far above the political arena, inaccessible, I wish I could say, 
to the strifes of parties and of peoples; in a word, this property 
is the patrimony of humanity. It is, too, the principal conquest 
of this century, which my illustrious predecessor characterised, 
with so much justice, as the century of science. 

Modern generations are spectators, indeed, ^'of a magnificent 
spectacle. For a century past the human mind has directed an 
immense effort to the study of the phenomena and the laws of 
the physical universe. Hence an astonishing development of all 
the sciences founded on observation and experiment New ideas 
which have arisen in our days in the correlation and conservation 
of forces have been like a revelation to some of these sciences. 
Mechanics, physics, chemistry, physiology itself, have found at 
once a point Tappiii and a bond of connection. And this power¬ 
ful flight of ideas has been sustained by the progress of the 
methods, I should say by the more careful exactness of observa¬ 
tions, the perfect delicacy of experiments, the more rigorous seve¬ 
rity of deductions. These are the springs of this movement which 
hurry along the sciences, and of which we are the astonished 
and moved witnesses. It is to propagate it broadcast over our 
country that we hold, each year, this parliament, to which are 
invited all who take part or are interested in the war against the 
unknown. Science is indeed a war against the unkaown ; for, 
if in literature it is enough to give expression, and in art a body, 
to conceptions or beauties deposited either in the human mind 
or in nature, it is not so in science, where truth is deeply 
hidden. She must be conquered, she must be stolen, like the 
Promethean fire. 

It is of some of these conquests that I wish to speak to-day, full 
of doubt and apprehension in presence of so great a task. To 
respond to the demands of his position and to follow noble exam¬ 
ples, your president ought, at the beginning of this session and of 
the ceremonies which inaugurate our young association, to trace 
the progress accomplished in the sciences, mark by a few bold 
lines the various routes over which it has recently run, and the 
culminating points which it has attained. I shrink from such a 
programme: if it does not exceed the powers of some of my 
colleagues, and doubtless of some among you, it greatly smpasses 
mine. Less justified and less dating than was Condorcet at 
the end of last century, I only perceive the outlines and some 
bright patches of the sketch which he atlempted to dinw, and 
to see it accomplished, I shall call to my assistance those who 
will follow me in the honourable and perilous post I now occupy 

I shall confine myself, then, gentlemen, to speaking to you of 
what I know, or of what I think I know, by ditirofeir 
attention to the science to which I have devoted my hfe 

Chemistry has not merely grown, it has 
since Lavoisier, You know the work erf that immortal master 
His labours in connection with,, 
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and the essential character of chemical combinations. In these 
latter we find in weight all that is ponderable in their ele¬ 
ments. These, in uniting to form compound bodies, do not lose 
any of their proper substance ; they lose only an imponderable 
thing the heat disengaged at the moment of combination. 
Hence that conception of Lavoisier that a simple body such as 
oxygen is constituted, properly speaking, by the intimate union 
of the ponderable matter oxygen with the imponderable fluid 
which constitutes the principle of heat, and which he named 
caloric—a profound conception, which modern science has 
adopted, giving it a different form. It is, then, unjust that, 
in recent times, Lavoisier should be accused of having miscon¬ 
ceived what is physical in the phenomenon of combustion, and 
that an attempt should be made to rehabilitate the doctrine of 
Phloc^iston which he had the honour of overturning. It is true 
that In burning bodies lose something: “ It is the combustible 
principle,’^ said the partisans of Phlogiston ; “ It is caloric,” said 
Lavoisier; and he adds, an essential thing, that they gam m 

oxygen. , t i r 

Thus Lavoisier perceived completely the phenomenon, ot 
which the great author of the phlogiston theory, G. E. Stahl, 
had only a glimpse of the external appearances, and of which 
he misconceived the characteristic feature. Such is, gentlemen, 

I maintain, the foundation and the origin of modern chemistry. 

Is that to say that the monument raised upon these bases by 
Lavoisier and his contemporaries subsists in all its parts, and that 
it was accomplished at the end of last century? It would not 
be from want of materials, and even in its outlines we may notice 
lines which have in time disappeared. It has then been added 
to and in part transformed ; but it still rests upon the same foun¬ 
dations. Such has been in all sciences and in all times the lot 
of theoretical conceptions; the best of them contain obscurities 
and gaps which, on disappearing, become the occasion of im¬ 
portant developments or of a hew generalisation. 

That of Lavoisier embraced especially the bodies best known 
in his time, the compounds of oxygen, the true nature of 
which was discovered by him in his researches on combustion. 
All these bodies are formed of two elements; their constitution 
is binary, hut it is more or less complicated. Some, oxides or 
acids, contain a simple body united to oxygen; others, more 
complex, are formed by the combination of acids and oxides 
among themselves, a combination which gives rise to salts. 
These last then are foraied of two constituent parts, each of 
which contains oxygen united to a simple body. Such is the 
formula of Lavoisier on the constitution of salts ; it is in harmony 
with the fundamental idea which he enounced on chemical com¬ 
bination, an idea according to which all compound bodies are 
formed of two immediate elements, which are either simple 
bodies or themselves compound bodies. 

This dualistic hypothesis was embodied, in his time and with 
his consent, in French nomenclature, the work of Guyton de 
Morveau, the principle of which may be thus summarised : two 
words to designate each compound, one to mark the genus, the 
other tbe species. Thus, one of the fundamental conceptions of 
the system of Lavoisier—dualism in combinations—found a 
striking expression in the binary structure of the names, and is, 
as it were, insinuated into the mind by the very terms of 
chemical language; and we know what is, in such a case, the 
power of words. 

The great sucdesspr of Lavoisier, Berzelius, extended to the 
whole of chemistry the dualistic hypothesis of Lavoisier on the 
constitution of salts. Wishing to give it a solid support, he 
added to it the electro-chemical hypothesis. All bodies are 
formed of two constituent parts, each of which possesses, and is, 
as it were, animated by, two electric fluids. And as the electro¬ 
positive fluid attracts the electro-negative, it is natural, it is 
necessary that in every chemical compound the two elements 
should reciprocally attract each other. Is not the one carried 
towards the other by electric fluids of opposite kinds? We 
see that the hypothesis of Berzelius gives at once a striking inter¬ 
pretation of the dualism in combinations and a simple and 
profound theory of chemical affinity. This elective attraction 
which the final particles of matter exercise upon each other 
was referred to electric attraction. 

Another theoretic conception gave a body to the electro¬ 
chemical hypothesis, and has given since a solid basis to chemistry 
as a whole. We speak of the atomic theory, revived from the 
Greeks, but which took, at the commencement of this century, 
a new form and a precise expression. It is due to the penetra¬ 
tion of an English thinker, Balton, a teacher of chemistry in 


Manchester in the beginning of the century. It was less a pure 
speculation of the mind, as were the ideas of the ancient atomists 
and of the philosophers of the Castesian school, than a theoretical 
representation of well-established facts, viz., the parity of the pro¬ 
portions according to which bodies combine, and the simplicity 
of the relations which express the multiple combinations between 
two bodies. 

Dalton found, in fact, that, in cases where two substances 
combine in several proportions, if the quantity of one of them 
remains conslant, the quantities of the other vary according to 
very simple relations. The discovery of this fact was the 
starting-point of the atomic theory. Here is the substance of 
this theory :—That which fills space, viz. matter, is not infinitely 
divisible, but is composed of a universe of invisible, impercep¬ 
tible particles, which, nevertheless, possess a real extension and 
a definite weight. These are atoms. In their infinitely attenu¬ 
ated dimensions, they offer points of application to tlie physical 
and chemical forces. They are not all like each other, and the 
diversity of matter is owing to inherent differences in their nature. 
Perfectly identical for the same simple body, tliey differ from 
one element to another in their relative weights, and perhaps by 
their form. Affinity sets them in motion, and when two bodies 
combine with each other, the atoms of the one are drawn 
towards the atoms of the other. As this approach always takes 
place in the same manner between a determinate number of 
atoms, which are in juxtaposition one to one, or one to two, or 
one to three, or two to three—in other words, according to very 
simple proportions, but invariable for a given combination—it 
results therefrom that the smallest particles of this combination 
present a fixed composition rigorously similar to that of the 
entire mass. 

Thus the most important fact of chemistry, the immutability 
of the proportions according to which bodies combine, appears 
as a consequence of the fundamental hypothesis that chemical 
combinations result from the coming together of atoms possessing 
invariable weights. Berzelius compared these atoms to minute 
magnets. He imagined them to have two poles where the two 
electric fluids are separated l^iit unequally dislributcd, so that one 
of them is in excess at one of the poles. There exists,” he said, 
atoms with excess of positive fluid and others with excess of 
negative fluid; the first attract the second, and this attraction, 
the source of chemical affinity, preserve the atoms under all 
combinations. At the moment that these last arc formed they 
are set in motion ; in the completely formed compound they are 
at rest, and are divided as if into two camps, at once kept to ^ 
gether and maintained in opposition by the two electric fluids 0" 
opposite kinds. 

Thus the electro-chemical theory, ingeniously adapted to tlie 
hypothesis of atoms, raised the dualism of Lavoisier to the dig¬ 
nity of a system, which appeared solidly established during the 
first half of this century. The facts then known were included 
in it without difficulty, and the rich materials which the patience 
or the genius of experimenters amassed witiiout ceasing were very 
soon co-ordinated. 

Without attempting to enumerate the older works relating to 
the decomposition of alkalis, to the nature of chlorine recognised 
as a simple body, to various newly-discovered elements, such as 
selenium, tellurium, iodine, we shall mention in a special manner 
among so many discoveries, that of cyanogen, which we owe to 
our own Gay-Lussac. The demonstration of the chemical functions 
of this compound gas, which behaves like a simple body, which 
is capable of forming the rnost varied combinations with true ele¬ 
ments, which finally, when it is engaged in such combinations lends 
itself to double decompositions,” as^does chlorine in the chlorides, 
was a great step in the progressive march of science. 
Hence the definition : cyanogen is a compound radical, and the 
triumphant appearance of the doctrine of radicals. It had been 
vaguely intimated by Lavoisier ; it really dales from the dis¬ 
covery of cyanogen, and will make a rapid advance. Up to that 
time great efforts had been directed to the side of inorganic 
chemistry, and great ideas had arisen in this domain. The appli¬ 
cation ot these ideas to organic chemistry, upon which attention 
then began to be directed, presented some difficulties. 

We know that the innumerable bodies which nature has dis¬ 
tributed in the organs of plants and animals contain a small 
number of elements—carbon, hydrogen, oxygen, and often 
nitrogen. It is then not in their general composition that 
they differ, but by the number and arrangement of the atoms 
which enter into their composition. By increasing more or 
less and grouping themselves in various manners, these atoms 
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give rise to an immense multitude of distinct compounds whicli 
are true chemical species. But what is the arrangement of these 
atoms? What is the structure of these organic molecules, so 
much alike in the nature of their elements, so wonderful in the 
infinite diversity of their properties ? Berzelius solved this ques¬ 
tion without hesitation. Comparing organic compounds to the 
bodies of inorganic chemistiy, he divided both classes of atoms 
into two lots, grouping on one side carbon and hydrogen, electro¬ 
positives, and on the other, oxygen, electro-negative. And when, 
at a later time, chlorine was artificially introduced into organic 
compounds, the atoms of this powerful element were ranged on 
the side of oxygen, both being invariably found in binary com¬ 
binations of which they formed the electro-negiative element, the 
atoms of carbon and hydrogen constituting the electro-positive 
radical. 

Thus the great promoter of inorganic chemistry attempted to 
fashion organic molecules according to the image of those mole¬ 
cules of dead matter which he had studied so thoroughly. The 
paths which Lavoisier traced in this domain he wished to 
extend to the world of products formed under the influence of 
life j they resulted in a dead-lock. In proportion as the 
riches of science increased it was necessary, in order to uphold 
the system, to accumulate h3q)otheses, to invent radicals, to con¬ 
struct, mth insufficient or imaginary data, formulae more and 
more complicated—a thankless task, in which the feeling of expe¬ 
rimental realities and sober appreciation of facts often gave place 
to outrageous reasonings and vague subtleties. These barren 
efforts of a great mind inaugurated the decline or marked the 
termination of the dualistic ideas which were at the foundation of 
what has been called, improperly perhaps, the old chemistry. 
The new began at that point. Great discoveries, cleverly and 
boldly interpreted, gave it an impulse which still endures. 

There were then—I speak of forty years ago—a number of 
young men, with Dumas and Liebig at their head, in the oppo¬ 
site camp, who cultivated with ardour the investigation of organic 
compounds. Convinced that the constitution of these com¬ 
pounds could only be deduced from the attentive investigation of 
their properties and metamorphoses, they undertook to investi¬ 
gate these bodies themselves, to transform them, to torment 
them in some sort by the action of the most diverse reagents, in 
the hope of discovering their intimate structure. And this is, 
gentlemen, the true method in chemistry; to determine the 
composition of bodies, and by careful analysis of their properties 
to fix, as far as possible, the grouping of their ultimate particles. 
This, then, is the glory of our science, and the single but precious 
contribution which it is able to furnish for the solution of that 
eternal problem, the constitution of matter. 

From the researches which were made at this epoch and in 
this spirit, an all-important fact issued; it relates to the action of 
chlorine on organic compounds. This simple body deprives 
them of hydrogen and may be substituted for that element, atom 
for atom, without affecting the molecular equilibrium and with¬ 
out, adds Dumas, modifying the fundamental properties. This 
proposition encountered at first the most violent contradiction. 
How could chlorine take the place of hydrogen and play its part 
in combinations ? These two elements, said Berzelius, are en¬ 
dowed with opposite properties, and if the one is lacking the 
other cannot supply its place ; for, in short, they are two inimical 
brothers, little disposed and by no means fit to be kept in the same 
house. These critics and many others have not prevailed against 
facts. The theory of substitutions has come triumphantly out of 
this great discussion, winch marks a date in the history of our 
science. Its natural development has gradually introduced into 
it new ideas on the constitution of chemical compounds, on the 
mode of combination of the elements which they contain. 

These ideas have come to light by various ingenious compari¬ 
sons. Laurent considered organic compounds as formed of 
nuclei with appendages, both the one and the other admitting 
into their structures atoms grouped with a certain symmetry, 
Dumas compared them to edifices of which the atoms constitute, 
in a manner, the materials. Hence the graphic but frequently 
correct expression, of molecular edifices capable of being modi¬ 
fied, in certain cases, by the substitution of one part for another, 
and which, in other cases, the shock of powerful reagents may 
shatter to pieces. In both conceptions the chemical molecules 
were regarded as forming a whole. A little later Dumas compared 
them to planetary systems; and here he veritably shot ahead 
of his time in giving us a glimpse] of groups of atoms main¬ 
tained in equilibrium by affinity, but carried along by movements, 
as the planets of a solar system are acted upon by gravitation 
and carried into space. It is in these movements of atoms and 


molecules that at a later period the source of the physical and 
chemical forces must be sought for ; but I must not anticipate. 
I have attempted to show how the ideas on chemical combina¬ 
tions have been gradually modified under the double influence of 
the atomic hypotheses and of facts brought to light by the 
French school concerning their reciprocal replacement in 
combinations. Forming a whole, more or less complex, 
the molecules of organic substances niay be modified by sub¬ 
stitution and give rise to a multitude of derivatives which 
naturally attach themselves to the mother substance. The lat¬ 
ter serves them as a model or type. The typical idea thus intro¬ 
duced into science very soon occupied a large place. It first 
brought to it important elements of classification. All the 
compounds derived by substitution from the same body were 
ranged in the.same family, of which the latter was, so to speak, 
the chief. Hence arose groups of bodies perfectly distinct from 
each other, and the number of which were being constantly in- 
cJeased by daily discoveries. It was necessary not only to intro¬ 
duce order into all these tribes, hut to connect them with each other 
by a common bond. The honour of having discovered the supe¬ 
rior principle of classification belongs to Laurent and Gerhard t, 
valiant champions of French science, from whom premature 
death has snatched, if not victory, at least the gratification of 
victory. Laurent was the first to say that a certain number of 
mineral and organic compounds possessed the constitution of 
water, and this idea, brilliantly developed by Williamson, 
was generalised by Gerhardt. According to the last named, all 
inorganic and organic compounds may be connected with a 
small number of types, of which hydrochloric acid, water, 
and ammonia, are the chief. In these compounds, relatively 
simple, one element may be replaced by another element, or by 
a group of atoms performing the function of a radical, so that 
this substitution gives rise to a multitude of various compounds 
bound together by the analogy of their structure, if not by the 
harmony of their properties. 

This last point was novel and important. Bodies belonging 
to one type and similar in their molecular structure may differ 
much in their properties : these depend not only on the arrange¬ 
ment of the atoms, but also on their nature. Thus the inorgamc 
and organic bodies ranged under the type water, are, according 
to the nature of their elements or their radicals,'* powerful bases, 
energetic acids, or indifferent substances—a great and bold idea, 
which has established a connection between the most diverse 
bodies, and which has definitely overturned the barriers which 
use had raised, and which the weakness of theory had maintained, 
between inorganic and organic chemistry. And yet this was 
only a stage in the march of ideas. By what right and by what 
privilege, it was said, may the relatively simple compounds we 
have named serve as types for all others, and why should nature 
be restricted to make all bodies on the model of hydrochloric 
acid, water, and ammonia ? This was a serious difficulty, but it 
has been removed; it became the occasion^of a profound discus¬ 
sion and the germ of a real progress. 

These typical compounds represent at bottom, various forms 
of combination, the diversity of which it is necessary to refer to 
the nature of the elements themselves. The latter impress 
on each of these compound types a particular character and a 
special form. The atoms of chlorine are so formed that to one 
of them only a single atom of hydrogen needs to be added to 
form hydrochloric acid j then that an atom of oxygen takes two 
atoms of hydrogen to form water; that an atom of nitrogen re¬ 
quires three to constitute ammonium; and that an atom of carbon 
demands four to become marsh-gas. What a difference in the 
power of combination of these elements, and, so to speak, in 
their appetites for hydrogen! And will this difference not he 
connected with some peculiarities in their mode of existence, to 
some property inherent in matter itself, and which will impress 
on each of these hydrogenic compounds a special form ? Such 
is the case. 

It is now admitted that atoms are not motionless, even in bodies 
apparently the most fixed and in completely formed combiiia- 
tions. At the moment when these are being formed the atoins 
come into violent collision with each other. In this conflict a 
disengagement of heat is ordinarily observed, resulting 
expenditure of active energy which the atoms 
mUie, and the intensity of this heat-phencmeaiapi;: 
measure of the energy of the affinities whiA kt 

the combination. But there is another 
mena besides the intensity of the forces at 
more or less exhausted by a disengE^to^a# > I ^ 

their mode ; it was of this decte 
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a century ago, and which governs the form of the combinations. 
The atoms of the various simple bodies are not endowed with the 
same aptitude for combination with each other ; they are not 
equivalent to each other. This is what is called atomicity, and 
the fundamental property of atoms is without doubt connected 
with the various modes of motion by which they are animated. 
When these atoms combine with each other, their movements 
require to be reciprocally co-ordinated, and this co-ordination 
determines the form of the new systems of equilibrium which will 
be formed; that is, the new combinations. 

It is with atoms thus endowed that chemists now construct 
molecular edifices. I^esting at once upon the data of analysis 
and on the investigation of reactions, they express the composition 
of bodies by formulae which mark the nature, the number, and 
the arrangement of the atoms which each molecule of these 
bodies contains. But what I is this merely an ingenious exercise 
of the mind ? and the construction of formulm by means of these 
symbolic materials which are selected, which are arranged so as 
to give to the molecular edifice a determined form,—is this a 
mere matter of curiosity? By no means. These formulae, by 
whose aid are expressed the composition of bodies and the con¬ 
stitution of their molecules, offer also a valuable aid for the 
interpretation of their properties, for the study of theh metamor¬ 
phoses, for the discovery of their reciprocal relations,—all things 
which are intimately connected in each body with the nature 
and arrangement of the atoms. Now, the investigation and com¬ 
parison of these formulae furnish to the inquiring spirit the ele¬ 
ments of a powerful synthesis. What treasures have been 
acquired by science by this process, which consists in deducing 
the transformations of bodies from their molecular structure, and 
in creating, by a sort of intuition, new molecules by means of 
those already known ! The artificial formation of a number of 
combinations, the syntheses of as many organic compoimds as 
nature alone seemed to have the privilege of forming—in a word, 
the greater part of chemical discoveries which liave enriched 
science and the world for twenty years—are founded on this 
inductive method, the only efficacious and the only rational one 
in the sciences. I shall cite only one example among many 
others. 

A happy chance led to the discovery of that brilliant substance, 
of a bright purple, which is known under the name of fuchsine 
or rosanUine. Analysis determines its composition, skilled inves¬ 
tigations find its molecular structure* Soon it is known bow to 
modify it, to multiply tbe number of its derivatives, to vary the 
sources of their production, and from attentive study of all these 
reactions, issue a pleiad of analogous substances whose diverse 
colours rival in brilliancy the richest tints of the rainbow, A 
new and powerful industry has already resulted from all these 
investigations, which theory has followed step by step and guided 
the fertile evolution. In this order of investigation, science has 
recently gained one of her most striking triumphs. She has 
succeeded in forming at once the colouring matter of madder 
(alizarin). By an ingenious combination of reactions, and by 
theoretic reasonings still more ingenious, Mkf. Graebe and 
Liebermann have succeeded in obtaining this body synthetically, 
by means of anthracene, one of the numerous bodies which Is 
now obtained from coal-tai-, the impure source of so many won¬ 
ders. Such is a discovery w^hich has issued from the womb of 
science, and of science the most abstract; confirming precon¬ 
ceived ideas on the relations of composition and of atomic struc¬ 
ture between anthracene, alizarin, and the intermediate terms. 
And tliis will not be the last product of this beautiful develop¬ 
ment of chemistry. Future conceptions on the intimate structure 
of complex organic compounds will he so many landmarks for 
new syntheses, and hypotheses rigorously deduct from acquired 
principles will be fruitful in the happiest applications. 

Saccharine matters, alkaloids, other complex bodies whose 
properties and diverse tmnsformations are actively investigated 
with a view of deducing their molecular constitution—^all these 
substances may be artificially reproduced, as s.mn as this pre¬ 
paratory work, so difficult and often seemingly so useless, will 
have sufficiently advanced. So fine a programme justifies the 
great efforts wMch have been made, in our days, in this direc¬ 
tion. To discover, to analyse, to study, to classify, to reproduce 
artificially so many diverse substances, to study their internal 
structure, to indicate their useful' applications ; to surprise, in a 
word, the secrets of Nature and to imitate her, if not in her pro¬ 
cesses, at least in some of her productions—such is the noble aim 
of contemporary science. She can only reach it by the sure but 
slow paths we have indicated ; experiment guided by theory. In 
cb^mistjry, at least, empiricism has had its day; problems, dearly 


stated, must be boldly faced, and henceforth the rational con¬ 
quests of experiment will only leave a place more and more 
circumscribed for fortunate finds and the surprises of the crucible. 
Away, then, with the detractors of theory, who go in quest of dis¬ 
coveries which they can neither foresee nor prepare; they reap 
where they have not sown. But you, courageous workers, who 
trace methodically your furrows, I congratulate you. You may 
be sometimes deceived, but your work will be fruitful, and 
tbe goods which you amass will be the true treasure of science . 

WiU not this science be one day embarrassed and as if encum¬ 
bered with so much riches, and will the strongest memory be 
able to support all the weight ? If the danger exists, there is no 
need to fear it. The classification of all these materials wall free 
ns from embarrassment. In a well-arranged edifice, each stone 
requires to be prepared before taking its place; but the con- 
sruction accomplished, all do not strike the eye equally, though 
each has' its use ; only the strong courses, the corner-stones and 
the salient parts, are noticed. It will be thus with the monument 
of science. The details which have for their end to fill up gaps 
will disappear in the great whole, of which we only need consider 
the foimclation, the principal lines, and the crowning of th© 
edifice. 

Gentlemen, chemistry thus constituted, and physics, have 
between them necessary connections. Both the one and the 
other investigate the properties of bodies, and it is evident that, so 
far as the ponderable bodies are concerned, these properties must 
be intimately connected with the constitution of matter. Hence 
the atomic hy]5othesis which suffices for the interpretation of 
chemical phenuinena ought also to be adapted to physical 
theories. This is the case. It is in the movements of atoms 
and of molecules that we now seek, not only the source ot the 
chemical forces, but the cause of the physical modifications of 
matter, changes of condition which it can undergo, phenomena 
of light, of heat, of electricity, of which it is the support. 

Two French savaz/Sf Dulong and Petit, discovered some time 
ago a very simple law which connects the weights of atoms with 
their specific heats. It is known that the quantities of heat 
necessary to change by one degree the temperature of the unit 
of weight of bodies are very unequal. This is what we call 
specific heats ; but the quantities of heat which bring about in 
simple bodies, taken under conditions in which they are rigorously 
comparable, the same variations of temperatures, are equal, if 
we apply these’tinantities of heat not to the unit of weight but to 
the atomic weight; in other words, the atoms of these elementary 
bodies possess the same ‘specific heats, though their relative 
weights are very unequal. 

But as to this heat which is thus communicated to them, and 
which raises their temperature equally, what is in reality its mode 
of action ? It augments the intensity of their vibratory move¬ 
ments. Physicists recogmise heat as a mode of motion, and that 
it comes under the cognisance of our perceptions by the vibra¬ 
tions of atomic matter or ether ; of ether, that fluid material 
perfectly elastic, incoercible, imponderable, which fills all the 
immensity of space and the depth of all bodies. It is in 
this fluid that the stars describe their orbits j in this fluid 
atoms perform their movements and describe their trajec¬ 
tories. Thus the ether, the radiant messenger of heat and 
light, conveys and distributes their radiations through all 
the universe ; and that which it loses in vibratory energy 
when it penetrates a cold body, which it warms, it communi¬ 
cates to the atoms of this body and augments the intensity of 
their movements ; and that which it gains in energy by contact 
with a warm body, which it cools, it withdraws from this body 
and diminishes the intensity of their ^vibratory movements. And 
this kind of light and heat which come from material bodies is 
transmitted across space to other material bodies. You will 
remember in reference to this tlie words which Goethe put into 
the mouth of the Prince of Darkness in cursing the light—It is 
born of bodies, it is brought forth and maintained by bodies, 
and it will perish with them. ” 

But this exchange of forces which circulate from ether to atoms 
and from atoms to ether, must it manifest itself always in the 
phenomena of light or heat? This vibratory force which is 
transmitted by ether, can it not be preserved and stored up by 
matter, or appear under other forms ? 

It can be preserved as«affinity, liberated as electricity, trans¬ 
formed into dynamic movements. It is this which is stored 
up in the innumerable compounds elaborated by the vegetable 
kingdom; it is this which provokes the decomposition of 
carbonic acid and of the vapour of water by &e most delicate 
organs of plants which blossom in the sunlight* Griginating 
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witli the sun, luminous radiation becomes affinity in the imme¬ 
diate organic principles which are formed and accumulated 
in vegetable cellules. That mode of motion of ether which was 
‘‘light” is become another mode of motion which is “affinity,” 
and sways the atoms of an organic compound. In its turn this force 
thus stored up is expended again when the organic compounds 
are destroyed in the phenomena of combustion. Affinity, satisfied 
and as it were lost by the combination of combustible elements 
with oxygen, again becomes heat or electricity. Wood in 
burning, and carbon in becoming oxidised, produce sparks or 
flames : a metal which exhausts its affinities in decomposing an 
acid warms the liquid, or, under other conditions, produces an 
electric current, warming it less when the current is exterior. And 
in another order of phenomena, heat which distributes or propa¬ 
gates itself unequally between two surfaces, rubbing one against 
the other, or in a crystal that is warmed, or in tv 70 metals united 
by solder, disappears partially as such and manifests itself 
as static electricity or as an electric current. Thus all these 
forces are equivalent to one another and appear under diverse 
forms, whether they are passing from atoms to ether or from 
ether to atoms ; but we never see them disappear or lose their 
force—only transform themselves and perpetually renew their 
youth. 

And this is not all. These vibratory movements which sway 
atoms and which whirl about in ether can cause movements of 
the mass, displacement either of the bodies or of Jthe molecules. 
Warm a bar of iron, it will dilate with a force almost irresistible ; 
a part of the heat will be employed in producing a certain pulling 
asunder of the molecules. Warm a gas, it will in like way dilate, 
and a part'of the heat disappearing as such, will produce a separa¬ 
tion very considerable in this case between the gaseous molecules ; 
and the proof of the consumption of heat in the work of dilation 
is not difficult to give, for if you warm the same gas to the same 
degree, but prevent it from dilating, less heat need be given to 
it than in the former case. The difference between the two 
quantities of heat corresponds exactly^ to the mechanical work 
performed by the molecules in dilatation. That is one of the 
most simple considerations, on which is founded the principle of 
the mechanical equivalent of heat so often now referred to in 
mechanics, in physics, and in physiology. 

In physics it explains the mystery of latent heat, of fusion, and 
of volatilisation. But how is it that heat supplied continuously 
to a boiling liquid to maintain ebullition does not ever raise the 
temperature of the liquid above a point which mider similar 
pressure remains fixed ? The reason is that this heat'is continually 
absorbed, and disappears as such to produce the mechanical work 
of driving apart the molecules. And so in the phenomena of 
fusion, the constancy of the temperature indicates the absorption 
of the heat consumed in molecular work. These conceptions 
have modified and thrown much light on the definitions which 
physicists have applied to different states of matter, and it is seen 
that they are in harmony with chemical theories of the constitu¬ 
tion of bodies. These are formed of molecules which represent 
systems of atoms animated by harmonic movements, and whose 
equilibrium is exactly maintained and strengthened by these 
movements. 

Applied to molecules thus constituted, heat can produce 
three different effects. In the first place, an elevation of 
temperature by the increase of vibratory enerp'; in the 
second place, an increase of volume by the driving apart 
of atoms and molecules, and this augmentation becoming 
very considerable, a change of condition, solid becoming 
liquid, and liquid becoming gas ; in the last, the driving apart 
of the molecules is become immense in relation to their di¬ 
mensions. Thus acting on the atoms which compose the 
molecule and amplifying their trajectories, heat can disturb the 
equilibrium which exists in the system, causing a conflict of these 
atoms with those of another molecule in such a way that this 
disturbance or this conflict leads to fresh systems of equilibrium, 
that is to new molecules. There commence the phenomena of 
decomposition and dissociation, or, inversely, of combination, 
which is the mainspring of chemistry, and it is seen they are but 
the continuation or consequence of the physical phenomena we 
have just analysed, the same hypothesis, that of atoms, applied 
to one and the other with an equal simplicity. 

I ask, will it not be easy to conceive that the physical and 
chemici forces which act on ponderable bodies are applied also 
to diffuse continuous matter in some way, and is it not natural to 
suppose that there are limited and definite particles which repre¬ 
sent the points of application of all these forces ? And this view 
ought to apply to the two sorts of matter which form the uni¬ 


verse, ether and atomic matter, the one infinitely rarefied but 
homogeneous, filling all space, and in consequence enormous in 
its mass, both unseizable and imponderable; the other non- 
contmuous, heterogeneous, and only occupying a very limited 
portion of space, although it forms all worlds. 

Yes, it forms all worlds, and the elements of ours have been 
discovped in the sun and in the stars. Yes, the radiations given 
off by incandescent atomic matter which forms these stars are also, 
for the most part, those which are prodnced by the simple bodies 
of our planet. Marvellous conquest of physics which reveals at 
once to us the abundance of forces which environ the sun and the 
simplicity of the constitution of the universe ! 

A solar ray falls upon a prism and is turned aside in its path 
and decomposed into an infinity of different radiations. These 
take each a particular direction, and all range themselves in 
bands in juxtaposition, and spread themselves out in the spectrum 
if the light thus received and decomposed is thrown on to a 
screen. The visible part of this spectrum shines with all the 
colours of the rainbow; but besides this, beyond both ends of the 
coloured bands the radiations are not absent. The heat-rays can 
be made to reveal themselves beyond tlie red ; the chemical 
rays, more powerful than the others to make and destroy the 
chemical combinations, are known beyond the violet. All the 
forces which manifest themselves on the surface of our globe, as 
heat, light, and chemical energy, are sent to us in a ray of white 
light. 

But this brilliant spectrum is not continuous. Fraunhofer has 
discovered in it an infinity of black lines cutting the shining 
band ; these are the “dark lines ” of the spectrum, and Kirclihoff 
has found that a certain number of them occupy the same posi¬ 
tion as the “bright lines ” which occur in the spectra of metallic 
substances when in a state of incandescence. This last physicist, 
generalising an observation of Foucault, has seen, further, that 
under given circumstances these bright lines can be obscured 
and “ reversed,” coinciding then with the dark lines of the solar 
spectrum. 

We have been able to conclude that these have an identical origin 
^d are due to radiations given off by metallic substances spread 
in vapour over the solar globe, radiations which are obscured by 
these same vapours in the atmosphere of tlie sun. Thus the 
star which gives us heat, l^ht, and life, is formed of elements 
like those which form our globe. These elements are hydrogen 
and metals in a state of vapour. They are not distiibuted 
equally in the mass of the sun and in his rarefied envelopes; the 
hydrogen and most volatile metals are raised to a greater height 
on the_surface of the sun than are the other metals. They are 
never in repose; this ocean of incandescent gas is continually 
agitated by tremendous tempests. The irombes throw themselves 
out in immense columns to the height of 50,000 leagues above 
the gaseous sphere; these are the “protuberances,” and they 
shine with a rose light peculiar to themselves; and they are 
formed according to Janssen and Lockyer by hydrogen, very 
rarefied, and also by an unknown substance—^“helium.” The 
luminous globe itself, the photosphere, gives the spectra of 
our ordinary metals, except gold, silver, platinum, and mercury; 
the precious metals, those which have little affinity for oxygen, 
being wanting. But, on the contrary, in the solar spectrum there 
are “lines ” different from those which the metals of our earth 
give, but which are like them. The lines of the metalloids are 
wanting, as are the lines which are characteristic of compound 
bodies. The gaseous mass has such an incandescence that no 
chemical combination could withstand it. 

The lines of Fraunhofer are dark, only the lines of the protu¬ 
berances and those seen a moment after the disappearance of the 
sun in an eclipse, and a moment before its reappearance, are 
bright, like those which characterise the spectra of incandescent 
metallic vapours. Here we have a curious relationship which 
has furnished most important and precise indications on the 
physical constitution of the sun. 

I have spoken of the chemistry of the sun, but the spectro¬ 
scope has explored all the far-off space of heaven. The light ii 
hundreds of stars has been analysed, and nebul®, scarcely 
visible, have had the quality of tlieir radiations revealed ^ its aii 
The light, in some cases very feeble, with which a number of 
stars shine, gives a spectrum with dark lines like the solar 
spectrum, and this fact proves to us that the 
these stars is like that of our sun. Aldebaran sttinl?; 
of hydrogen, magnesium, and caldpm, whkii sokx 

hght,^ but also those of metals whh^ ure l»f as 

tellurium, antimony, and meccuiy. 

Nebulae, twenty thousand. a candle a 
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a distance of 400 metres, have still given a spectrum, for their 
light, although feeble, is very simple in its constitution, and the 
spectrum which it gives consists only of two or three bright 
bands, one of hydrogen, the other of nitrogen. These nebulae 
which give a spectrum of bright lines, are those which the most 
powerful telescopes cannot resolve : there is an “abyss ” between 
them and resolvable nebulae, which, like ordinary stars, give a 
spectrum with dark lines. 

What an effort of the human mind ! To discover the consti¬ 
tution of stars of which the distances even are unknovm; of 
nebulae which are not yet worlds ; to establish a classification of 
all the stars, and stiU more to guess their ages—ah, tell me, is not 
this a triumph for science ? Yes, we have classed them according 
to their ages. Stars coloured, stars yellow, stars white; the 
white are the hottest and the youngest; their spectrum is 
composed of a few lines only, and these lines are dark. 
Hydrogen predominates. Traces of magnesium are also met 
with, of iron, and perhaps of sodium, and if it is true that 
Sirius was a red star in the time of the ancients, it owed per¬ 
haps its tint to the greater abundance of hydrogen at that epoch. 
Our sun, Aldebaran, Arctunis, are among the yellow stars. In 
their spectra the hydrogen lines are less developed, but the 
metallic lines are fine and numerous. The coloured stars are not 
so hot, and are older. In consequence of their age they emit less 
vivid light. In them there is little or no hydrogen. Metallic 
lines abound, but one also finds channelled spaces like the lines 
of compounds. The temperature being lower, these latter can 
exist whether they consist of atoms joined to others of the same ! 
kind, or whether they contain groups of heterogeneous atoms. 
In referring recently to this classification of Father Secchi and 
the distribution of simple bodies in distant stars, Lockyer has 
observed that the elements the atoms of which are lightest are to 
be found in the hottest stars, and that the metals with high 
atomic weights are, on the contrary, met with in the colder stars; 
and he adds this—Are not the first elements the result of a de¬ 
composition brought about by the extreme temperatures to which 
the latter are exposed, and, taking them altogether, are they not 
the product of a condensation of very light atoms of an unknown 
primordial matter, which is perhaps ether ? 

Thus is brought forward afresh, from considerations taken 
from the constitution of the universe, this question of the 
unity of matter which chemistry has before raised from a con¬ 
sideration of the relative weight of atoms. It is not solved, and 
it is probable that it never will be in the sense here indicated. 
Eveiything leads to the belief in the diversity of matter, and the 
indestructible, irreducible nature of atoms. Does it not require, 
as M. Berthelot has pointed out, the same quantity of heat to put 
them in motion, whether they are heavy or light, and ought not 
the law of Petit and Dulong to prevail in its simplicity against 
the opposite hypothesis, however ingenious it may be ? 

I have endeavoured, gentlemen, to trace out for you the most 
recent progress accomplished in chemistry, in physics, and in 
physical astronomy, sciences so diverse in their object, but which 
have a basis in common—^matter—and one supreme object—a 
knowledge of its constitution and of its properties and of its dis¬ 
tribution in the universe. They teach us that the worlds which 
people infinite space are made like our own system, and that 
this great universe is ail movement, co-ordinated movement. But 
new and marvellous fact, this harmony of the celestial spheres of 
which Pythagoras spoke, and which a modem poet has cele¬ 
brated in immortal verse, is met with in the world of the in¬ 
finitely little. There also all is co-ordinated movement, and 
these atoms, whose accumulation forms matter, have never any 
repose; a grain of dust is full of innumerable multitudes of mate¬ 
rial unities each of which is agitated by movements. All 
vibrates in the little world, and this universal restlessness of 
matter, tMs “atomic music,” to continue the metaphor of the 
ancient philosopher, is like the harmony of worlds ; and is it not 
true that the imagination is equally bewildered and the spirit 
equally troubled by the spectacle of the ilHmitable immensity of 
the universe and by the consideration of the millions of atoms 
wMch people a drop of water. Hear the words of Pascal; “ I 
wish to picture not only the visible universe, but the immensity 
of nature that one can conceive within the limits of an atom * 
one may picture there an infinity of worlds, where each has its 
fiimament, as in the visible universe.” 

As to matter, it is everywhere the same, and the hydrogen of 
water we meet with in our sun, in Sirius, and in the nebula 
everywhere it moves, everywhere it vibrates, and these move’- 
ments which appear to us inseparable from atoms, are also ie 
origin of all physical and chemical force. 


Such is the order of nature, and as science penetrates it 
tiler, she brings to light both the simplicity of the means set at 
work and the infinite variety of the results. Thus, through the 
corner of the veil we have been permitted to raise, she enables 
us to see both the harmony and the profundity of the plan of the 
universe. Then we enter on another domain which the human 
spirit will be always impelled to enter and explore. It is thus, 
and you cannot change it. It is in vain that science has revealed 
to it the structure of the world and the order of all the pheno¬ 
mena ; it wishes to mount higher, and in the conviction that 
things have not in themselves their own _ raison iVSire^ their 
support and their origin, it is led to subject them to a first 
cause—imique, universal God. 


SCIENTIFIC SERIALS 

Thk Mittheilungm aus dem Gottingen Anthropolagischen 
Vereine, which are edited by Dr. Hermann von Jhering, promise 
to give important contributions to the department of anthropo¬ 
logical science, and the appearance of these selections from the 
Transactions cf the Society will be hailed with satisfaction. 
The first number contains an interesting paper on the origin of 
our knowledge of iron and bronze in Europe, by Prof. F. W. 
Unger, in which the author considers se/iati/n (i) the application 
of bronze for religious or sacrificial objects ; (2) the linguistic 
affinity of the terms for ores, or metal generally, in different 
languages ; (3-6) the mythical references to their use, seat of 
original works and the modes of employing bronze for and in 
connection with ceremonies of cremation. The section under 
which Prof. Unger treats of the myths and sagas connected with 
the history of the discovery and the first working of metals is 
especially interesting in regard to the early knowledge of iron 
possessed by the Tschudi, or primitive people of the Altai, 
through whom he believes that the Indo-Germanic races derived 
their acquaintance with its sources and modes of working.— 
A paper on skulls of extreme breadth, by Dr. von Jhering, 
which is rather a compendium of what has been done towards 
the definition of normal and abnormal types than a contribu¬ 
tion of original matter, is aptly supplcuicntcd by the descrip¬ 
tion of a new cranioraeter, given in the concluding extracts 
of the Transactions l)y Dr. W. vSprengel, who draws attention 
to the imjportant direction taken by craniometrical iiKpiiries in the 
course of the last year by the introduction of Dr, von Jhering’s 
horizontal-plane apparatus, of which plates and detailed expla¬ 
nations are appended by the writer.—In a paper on the very 
widely-spread custom of tattooing the human body, in which 
some inquirers have believed they could trace the earliest origin 
of the art of using graved and written characters to express ideas, 
Herr Krause considers whether in this far-extending practice we 
have not an argument in favour of the unity of the human race. 
The author is not of opinion that we are justified in accepting 
this suggestion as capable of proof, but he thinks that this prac¬ 
tice,_ against which Moses warned the Israelites, had a far higher 
significance than that of mere personal ornamentation, and was 
probably at one time or other associated with the religion of the 
several peoples who adopted it, while it also served as an emble¬ 
matic emblasonment of the pretensions or calling of the wearer, 
a talismanic or hieroglyphic form of speech, and as a permanent 
pictorial exponent of facts in the absence of any other written 
language. 
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THURSDAY, SEPTEMBER 3, 1874 


FIFTH REPORT OF THE SCIENCE 
COMMISSION^ 

II. 

O mnch lias been written recently here and elsewhere 
on the origin and growth of the admirable Owens 
College, Manchester, that we shall not repeat the details 
on these points furnished by the Report of the Com¬ 
mission. Since it was opened in 1851, it has held its way 
through many discouragements, and now, despite its 
comparatively narrow income, it is, at least from the point 
of view of scientific teaching and research, one of the most 
efficient institutions in the kingdom. Considering its 
comparatively recent origin and its provincial situation, 
the gifts bestowed upon it have been almost lavish ; and 
yet the same complaint is made in the case of the 
Manchester College as is made by the two London in¬ 
stitutions : the efficiency of the work of the College, and 
especially of its scientific side, is seriously crippled from 
want of adequate resources. 

The whole endowments of the College, from its foun¬ 
dation till the present time, have amounted to 34 j 582/. In 
connection with the recent movement for the erection of 
new buildings, including various general and special en¬ 
dowments, an additional 168,300/. has been obtained; but 
even this is short by 60,200/. of ^the sum required to 
CBXTY out the proposed extensions. With the prospect 
of this deficiency the Governors of the College cannot at 
present undertake the establishment of any new chairs. 
If, however, they had adequate resources, it has been 
stated that they w^ould probably proceed to divide the 
professorship of English and its History, and to found new 
chairs of Mixed Mathematics, of Applied Geology and 
hlining, of Astronomy and Meteorolog>^, and of Archi¬ 
tecture. 

The total number of students in Owens College in 
1873-4 was 356, being an increase of 19 on the previous 
year, and excluding 140 students belonging to the Me¬ 
dical School. 

The number of students entering the evening classes 
in 1872-3 was 557, which in 1874 rose to the very large 
number of 8S9, 

With regard to the^ Owens College, the Commission 
makes the following recommendation :— 

Considering the strenuous and persevering efforts 
made by the great commercial community by which the 
Owens College is surrounded, and the cordial sympathy 
which these efforts have evoked, and which has mani¬ 
fested itself in the incorporation of other societies and 
schools with the College, and in the subscriptions and 
benefactions for special objects by which the exertions of 
the governing body have been seconded; we are of 
opinion that this institution has established a claim to aid 
from the national funds. We therefore recommend, in 
accordance with the views which we have expressed with 
regard to the two metropolitan colleges, that the Owens 
CoEege should receive assistance from Government both 
in the form of a capital sum to be regarded as a contri¬ 
bution towards its building fund, and also in the form of 
an annual grant in aid of its working expenses, with the 
especial view of enabling it to complete the curriculum of 
studies by the establishment of new chairs.” 

* Continued from p. 332. 

Voj.. X.— ^No. 253 


The Newcastle CoUege of Physical Science originated in 
a feeling on the part of the authorities of the University 
of Durham, that that University did not completely meet 
the educational wants of the North. To render the Univer¬ 
sity more generally useful, it was thought that the best 
step that could be taken would be to establish a School of 
Physical Science in connection with it. Newcastle, as 
the site of this school, was preferred to Durham, in defer¬ 
ence to the wishes of all the eminent local employers of 
labour. 

The College was founded in 1871 for the teaching of 
physical science, particularly in its practical application 
to engineering, mining, manufactures, and agriculture. 
The funds necessary for its endowment were provided in 
part by the University of Durham, which gave, in the 
first instance, 1,000/. a year in perpetuity, which has since 
been increased; and, in part, by a subscription raised in 
the north of England. 

From local sources, and by amalgamating with the 
College the other scientific institutions of Newcastle, 
117,000/. may be obtained. 

The amount originally subscribed was of course insuffi¬ 
cient to provide buildings for the new institution, and the 
College has at present to pay rent for the premises which 
it occupies. It is the opinion of the witnesses that it is 
extremely desirable that the College should be provided 
with buildings of its own. Sir William Armstrong says : 

consider the present accommodation as a make¬ 
shift, but without Government assistance it would be 
scarcely possible to undertake ” to provide separate build 
ings appropriated solely to the College. 

It was proposed, in the first instance, to provide four 
professorships, viz., of Pure and Applied Mathematics, of 
Chemistry, of Experimental Physics, and of Geology. To 
these professorships, lecturers have been added in literary 
subjects, in Greek and Latin, in English History and 
Literature, in French, and in German, besides a lecture¬ 
ship in Mechanical Drawing. It is thought very desirable 
by the founders of the College that other professorships of 
Science should be added to those already founded; in¬ 
deed, a professorship of Biology has been recently estab¬ 
lished. 

The number of students in 1873-4 was 78. The course 
of study is one of two'years, there being two examina¬ 
tions, one at the end of each year; the candidates who 
pass the formal examination in Physical Science at the 
end of the second year to receive the title of Associate in 
Science of the University of Durham. 

“ There appears,” the Report states, to be every reason 
to think that the Newcastle College of Science is serving 
a most useful purpose in its own neighbourhood. There 
can be no doubt that local colleges in the great centres of 
manufacturing industry are in a position to meet local 
requirements which central institutions in London or ihe 
national universities are imable to do. 

“According to Sir Wm. Armstrong the character of 
the instruction should be mainly, or almost entirely, of a 
purely scientific character, because at present there is ho 
difficulty as regards practical knowledge, while on the 
other hand there is no means of acquiring raditific 
knowledge. 

“ The claims which the promoters of the Con¬ 

sider themselves to have upon the Goverfiindii for assist¬ 
ance are founded upon the natioi^ useliA^ess of the 
institution, and on &e amount of |o^ support which it 

'' ' ' ' ' ' ' ' ' T 
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has received. Sir William Armstrong’s view is that the 
promoters ^ have a very sound claim upon the Govern- 
ment^ considering how liberally the scheme has been sup¬ 
ported locally. I think it would be a very fair thing if 
the Government, considering how much the nation bene¬ 
fits from the establishment of such colleges, in every case 
were to contribute a sum proportional to what has been 
raised in the locality towards the attainment of the ob- 
iect’ . . , . 

“ We concur to a considerable extent in the opinions 
expressed by these witnesses. The degree of success 
which has attended the College of Physical Science at 
Newcastle-upon-Tyne, both in the collection of local sub¬ 
scriptions and in the organisation of its system of instruc¬ 
tion, leads us to express with confidence the hope that by 
further efforts of the same kind it will before long be 
placed in a position to establish its claim to assistance 
from the State.” 

With regard to the Catholic University of Ireland, while 
the Commission believes that it is calculated to do much 
good to the cause of scientific education, it cannot recom¬ 
mend Government to grant it any endowment. 

“ On a review of the evidence,” the Report"states, “ we 
are satisfied that the establishment of the Scientific 
Faculty of the Catholic University has not been without 
advantage to the instiviction of the Irish people, an ad¬ 
vantage which might be considerably increased if this 
faculty could be more completely organised, and its pro¬ 
fessors increased in number and supplied with adequate 
means for practical teaching. And we have not failed to 
observe that at the present time fresh efforts are being 
made by the persons interested in this institution, to 
improve and to render more widely available the instruc¬ 
tion afforded by it. 

“ It is also indisputable that the Catholic University has 
received, and still continues to receive, a large amount of 
pecuniary support. The permanency, however, of this 
support, which proceeds, to a large extent at all events, 
from annual subscriptions levied by clerical agency, 
cannot be predicted with any certainty. 

“ The peculiar organisation of this institution,” the 
Report concludes, “ the religious restrictions imposed 
upon the selection of scientific professors and lecturers— 
restrictions the removal of which it ^vould be idle to anti¬ 
cipate ; the incompleteness of a large portion of its 
arrangements for the teaching of science, and the uncer¬ 
tainty of its income, preclude us from recommending that 
it should receive a grant from public funds.” 

The general outcome, then, of the Fifth"^Report of the 
Science Commission is, that University and King^s Col¬ 
leges, London, and Owens College, Manchester, ought 
certainly to receive assistance from Government, that the 
Newcastle College is in a fairway to prove that it deserves 
such assistance, and that it would not be advisable to sub¬ 
sidise the Catholic University of Ireland, as it is at pre¬ 
sent constituted. J. S. K, 


TJI£ APPLICATION OF THE LAWS OF 
SELECTION TO AGRICULTURE 

T N every,phase of life the law of selection comes into 
A play. At one time it is natural, at another time it is 
more or less artificial. At every time, and in every place, 
we see evidence of the plastic character of the materials 
on whicli the vital principle operates. 

In devoting my holidays to an agricultural tour in 
England this season, I have visited several seed-growers 
who are conferring great advantages on the public by care¬ 
ful' selection of trit-pl*nts I can speak on this point 


with the experience which a wide range of observation 
gives. I have myself, by selection, doubled the quantity 
of solid matter in turnips, and nearly doubled the number 
of seeds in ears of wheat. 

If the principle of selection were universally applied 
with skill and care in the raising of our seed corn, what 
an enormous increase would thereby be made to the 
wealth of the agricultural classes of Great Britain and 
Ireland 1 

In our agricultural live stock a series of results, 
which are truly marvellous, have been accomplished by 
selection. And yet the principle is understood or prac¬ 
tised only by a very small percentage of our farmers. 

If any reader wishes to understand in a general way the 
change that has been made within the last quarter of a 
century, which is the measure of the life-time of the 
Royal Agricultural Society of England, let him take 
the Society’s prize lists of 1839 and 1874. the interval, 
several new breeds of sheep and cattle have come to be 
recognised as having distinct types. Nature has had her 
share in the work. The soil and climate of every district 
impress certain characters and qualities on the animal; 
and, in his artificial selection, the farmer preserves these 
in whole or part. In studying, some years ago, the origin 
of the older breeds, I was much struck with the extent to 
which their distinctive characters were due to the natural 
conditions under which they rose. And in a recent in¬ 
quiry into the history of the newly-established breeds, 
the same leading truth has become still plainer. 

To give point to this short paper I derive an illustration 
from the influence exercised on the art of sheep-breeding 
by the remarkable change which, common observation tells 
us, has taken place in the material of garments in com¬ 
mon use. I refer to the well-known fact that tweeds and 
coarse cloths are now much more commonly used than in 
the last generation. To meet the demand thus created 
the farmer has produced sheep which carry wool of longer 
staple than the old breeds. 

My argument is well illustrated in the great plains 
in the west of Ireland, where the flock-owners have estab¬ 
lished a splendid new breed, called the Roscommon 
Sheep. In the production of this variety the breeder has 
of course exercised his skill in selection. He crossed 
Leicester tups of the very best English strains of blood 
with the native ewe ; and he repeated this over and over 
again until he obtained an animal of the type which 
suited him. Nature aided him in his art. It may be 
safely asserted that some of the peculiarities of the wool, 
as well as some of the peculiar conformations of the body, 
have been the work of Nature. And it is in retaining 
what was so well done by Nature that the highest skill is 
manifested. In England the best example of the argu¬ 
ment is possibly afforded by the Lincoln breed of sheep, 
which stands so deservedly high in public estimation, 
affording as it does great weight of carcase with a r emark- 
ably heavy fleece of lustrous wool. Then, again, let us 
take the dark-shaded breeds—South Down, Shropshire 
Down, Oxford Down, and Hampshire Down. The South 
Down used to be more popular than it is now. It has 
been giving way in many places to an animal with a larger 
frame and with a fleece longer in the staple. The first 
that arose to displace it was the Shropshire, which has. 
been followed by Oxford Down, Each of these breedS; 
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pays best under a given set of circumstances ; and this 
only shows the wide field open to British farmers for pro¬ 
fiting by the laws of selection. 

I look to the development of this great principle as one 
of the soundest and surest means of promoting the inte¬ 
rests of the agricultural classes. 

Thomas Baldwin 


DARWINCORAL REEFS 
The Siructnre and Distribution of Coral Reefs. By 
Charles Darwin, M.A., F.R.S., &c. Second edition, 
revised. 1874 ; pp. 268. (Smith, Elder, and Co.) 

HE rising generation of naturalists and geologists 
has not had, and most probably will never have, 
such feelings of intellectual pleasure as fell to the lot of 
the first readers of Charles Darwin^s book on Coral 
Reefs, which was offered to science more than thirty years 
since. The recent researches into the nature of the 
deposits of the deep sea, and the discoveries of the bathy¬ 
metrical zones of water of very different temperatures, are 
certainly full of vast interest, and will afford the data for 
the development of many a theory ; but the clear exposi¬ 
tion of facts, and the bold theory which characterised the 
book on Coral Reefs, came unexpectedly and with over¬ 
powering force of conviction. The natural history of a 
zoophyte was brought into connection with the grandest 
phenomena of the globe—^with the progressive subsidence 
of more or less submerged mountains, and with the dis¬ 
tribution of volcanic foci. The forces of the organic and 
inorganic kingdoms were shown to unite in the pro¬ 
duction of those circular growths of coral which appeared 
to rise from profound oceanic depths ; and it was made 
evident that the existence and persistent growth of fragile 
Porites and Madreporcz were dependent upon movements 
of the crust of the globe, the result of forces acting almost 
from the beginning—upon movements so vast, equable 
and slow, that over thousands of square miles the coral 
grew upwards, whilst the supporting rock, its base, and 
the mother crust subsided in a wonderful unison. The 
pristine condition of the globe was in fact brought in 
relation with the formation of those beautiful islands, 
the theme of romance and poesy, the delight of the 
missionary, the dread of the navigator, and which should 
be, according to Dana, the luxurious home of enervated 
and used-up investigators. 

The theory of the formation of barrier reefs and atolls 
is stated with Darwin^s usual lucidity :—From the 
limited depths at which reef-building polypifers can 
flourish, taken into consideration with certain other cir¬ 
cumstances, we are compelled to conclude that both in 
atolls and barrier reefs the foundation to which the coral 
was primarily attached has subsided ; and that during this 
downward movement the reefs have grown upwards.^' 
There is not one point of essential difference between 
encircling barrier reefs and atolls; the latter enclose a 
simple sheet of water; the former encircle an expanse 
with one or more islands rising from it. Remove the 
central land, and an annular reef like that of an atoll in 
an early stage of formation is left” It was necessary, in 
order that this theory should be valid, that the depth at 
which reef-building corals can exist below the surface 
should be ascertained, and also that direct or indirect 


proofs of subsidence over a vast area should be offered. 
The nature of the bottom of the sea immediately sur¬ 
rounding Keeling atoll was carefully examined, and more¬ 
over soundings with the wide bell-shaped lead, with 
tallow armings, were carefully taken, off the fringing reefs 
of Mauritius. In Keeling atoll outside the reef it was 
found, to the depth of ten or twelve fathoms the bottom 
is exceedingly rugged and seems formed of great masses 
of living coral, similar to those on the margin. The 
arming of the lead here invariably came up quite clean, 
but deeply indented, and chains and anchors which were 
lowered in the hopes of tearing up the coral were broken.” 
“Between 12 and 20 fathoms the arming came up an 
equal number of times smoothed with sand and indented 
with coral; an anchor and lead were lost at the respective 
depths of 13 and 16 fathoms. Out of twenty-five 
soundings taken at a greater depth than 20 fathoms, 
every one showed that the bottom was covered with 
sand.” Off the reef at Mauritius, “ from 15 to 20 fathoms, 
the bottom was with few exceptions either formed of sand 
or thickly coated with Seriatopora (one of the Tabulata). 
At 20 fathoms one sounding brought up a fragment of 
Madrepora which I believe to be the same species as that 
which mainly forms the upper margin of the reef; if so, it 
grows in depths varying from o to 20 fathoms. Between 20 
and 23 fathoms I obtained several soundings, and they all 
showed a sandy bottom with one exception at 30 fathoms, 
when the arming came up scooped out as if by the margin of 
a large Caryophyllia.” “ The circumstance of the arming 
having invariably come up quite clean when sounding 
within a certain number of fathoms off the reef of Mau¬ 
ritius and Keeling atoU (8 fathoms in the former case and 
12 in the latter), and of its having always come up (with 
one exception) smoothed and covered with sand when the 
depth exceeded 20 fathoms, probably indicate a criterion 
by which the limiting of the vigorous growth of coral 
might in all cases be ascertained.’” Darwin admits that 
this limit might be exceptionally transgressed, but insists 
upon the importance of the gradual change, as depth pro¬ 
gresses, from living clean coral to a smooth sandy bottom, 
in endeavouring to fix the depth at which the reef-builders 
can grow. 

Even at this period of Darwin’s life, the import¬ 
ance of the struggle for existence had been recognised 
by him, and had influenced his thoughts. He remarks 
that “ we can understand the gradation only as a pro¬ 
longed struggle against unfavourable conditions.” All 
subsequent investigations by many independent observers 
have proved the correctness of this bathymetrical limit of 
the flourishing of reef-builders, and of late years the 
general characters of the coral which can exist at a greater 
depth and even on oceanic floors have been shown to 
differ essentially from those of the forms which live and 
flourish amidst the rush of the wave and surf. Darwin 
notices that where the sea is very shallow, as in the Per¬ 
sian Gulf and in parts of the East Indian Archipelago, 
the reefs lose their fringing character and appear as sepa¬ 
rate and irregularly scattered patches, often of Cdn^er- 
able area. Around the Philippines the bottom of 
is “ entirely coated by irregular masses of coia^ which, 
although often of large size, do not to sihtoe and 
form reefs.” There are huge clumps ^ PoMtes and many 
sponges on the floor of the aea b® 




354 


these corals belong to reef-building genera, still as species 
they are not those which grow on flourishing reefs. The 
reef-builders evidently grow with great rapidity, and their 
struggle against the tide and currents and waves neces¬ 
sitates a constant process of reparation or of growth to 
replace fractured branches. They flourish in the warm, 
highly aerated, rushing water, which is full of living things 
—their proper food. Beyond the reach and influence of 
these conditions other species and genera exist, which 
add to the bulk of the coral mass, hut which of themselves 
would never build up a reef, and it is some of these which 
have been dredged up from considerable depths. The 
simple corals and the branching forms without a cellular 
exotheca to hold them together have an enormous bathy¬ 
metrical range, and can live in water of 76° F, close to 
the surface, and also at a depth of more than 1,000 
fathoms in a temperature of less than 32°. But the true 
reef-builder requires a high temperature, and it therefore 
becomes very important to discover, as has been sug¬ 
gested by Dr. Carpenter, whether the vast sub-zone of 
cold water which underlies the superficial and heated 
water has not much to do with this restriction of certain 
species to definite depths. We must wait for the results 
of systematic dredging at great depths in the Pacific before 
this question can be for ever settled, but at present all 
our knowledge tends to prove that this deep stratum of 
cold water would prevent reef-builders from living at any 
considerable depth, and therefore that they never could 
have risen by growth from the ocean floor itself. Growing, 
therefore, on submerged rocks, the reef-builders must 
have their foundation slowly subsiding, if they are to 
attain a great thickness and to assume the bulk and the 
characters of atolls. The direct proofs of subsidence 
advanced by Mr. Darwin wex'e noticed especially in 
Keeling atolL “ Appearances indicating a slight encroach¬ 
ment of the water on the level are plainer within the 
lagoon: I noticed in several places, both on its wind¬ 
ward and leeward shores, old cocoa-nut trees falling 
with their roots undermined and the rotten stumps 
of others on the beach, where the inhabitants 
assured us the cocoa-nut would not grow. Capt. Fitz- 
roy pointed out to me near the settlement the founda¬ 
tion-posts of a shed, now washed by every tide, but 
which the inhabitants stated had seven years ago stood 
above high-water mark.^’ From these considerations I 
inferred that probably the atoll had subsided to a small 
amount: and this inference was strengthened by the cir¬ 
cumstance that in 1834, two years before our visit, the 
island had been shaken by a severe earthquake, and by 
two slighter ones during the ten previous years.” The 
observations of such authorities as Williams, Kotzebue 
and Stutchbury, respecting the encroachment of the sea on’ 
and the destruction of parts or the whole of islands, were 
noticed by Darwin in his early edition, and comparisons 
were made, as in the case of Whitsunday Island, between 
old and new charts, in support of the evidence of subsi¬ 
dence. The existence of submerged or dead reefs is very 
properly advanced as an indirect proof of subsidence, and 
the condition of the Great Chagos bank was considered 
to explain the effects of a rapid subsidence which killed 
the corals. But the principal and most interesting evi¬ 
dence is afforded by the relative positions of active 
volcanic vents and barrier reefs and atoUs. Darwin 
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noticed the absence of active volcanoes in the presumed 
areas of subsidence, and their frequent presence in areas 
of elevation, the exceptions being very few. In acknow¬ 
ledging Dana^s suggestive criticism that he had not laid 
sufficient weight on the mean temperature of the sea in 
determining the] distribution of coral reefs, Darwin very 
properly urges that some other cause must account for 
the absence of coral growth in localities where the surface 
temperature of the sea is sufficient, and he refers especially 
to the islands which rise up from the abyssal sea in the 
Atlantic ; but he indicates that temperature evidently has 
much to do with the absence of reefs on the west coast of 
Tropical America, the cold current reducing the mean 
emperature of the sea there below 68°. 

Although investigations made subsequently to those of 
Darwin add almost invariably to the proofs of his theory 
of atoll formation, and it is received as correct by every 
teacher, still there have been one or two able criticisms of 
its general applicability. For instance, Semper, in his 
description of the Pelew Islands, doubted the evidence of 
subsidence. His opponent, with his usual justice and 
candour, gives Semperis objections the most careful con¬ 
sideration, and indeed they deserved this treatment. “ He 
(Semper) states that the southern islands consist of coral 
rock upraised to the height of from 400 to 500 feet; and 
some of them befoi'e their upheaval appear to have existed 
as atolls. They are now merely fringed by living reefs. 
The northern islands are volcanic, deeply indented by 
hays, and are fronted by harrier reefs. To the north there 
are three true atolls. Prof. Semper doubts whether the 
whole group has subsided, partly from the fact of the 
southern islands being formed of upraised coral rock; 
hut there seems to me no improbability in their having 
originally subsided, then having been upraised (probably 
at the time when the volcanic rocks to the north were 
emptied), and again having subsided. The existence of 
atolls and barrier reefs in close proximity is manifestly not 
opposed to my views. On the other hand, the presence 
of reefs fringing the southern islands is opposed to my 
views, as such reefs generally indicate that the land has 
either remained stationary or has been upraised. It 
must, however, be borne in mind that when the land is 
prolonged beneath the sea in an extremely steep slope, 
reefs formed there during subsidence will remain closely 
attached to the shore and will be iindistinguishable from 
fringing reefs. Now, the submarine flanks of most atolls 
are very steep; and if an atoll after upheaval and before 
the sea had eaten deeply into the land and had formed a 
broad flat surface, were again to subside, the reefs which 
grew to the surface during the subsiding movement would 
still closely skirt the coast.” The appendix, which con¬ 
tains a detailed description of the reefs and islands in the 
well-lmown coloured map, is of the greatest value to the 
physical geographer, and it includes notices of nearly 
every known coral tract. 

After reading and pondering over this long-prized work, 
there comes the feeling that Mr. Darwin should at some 
future time enlarge its scope and deal with the distribution 
of coral species, and trace back in time the reefs of old. 
Who would not be glad to be taught from the vigorous 
pen of the man whose theory has lasted more than thirty 
years, and will last as long as science, what was the con¬ 
dition of the vast Pacific area prior to the age of reefs 
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and atolls ? Mountains of different heights are now more 
or less submerged, and either capped with vast thicknesses 
of coral, or their tops are girt with barrier and fringing 
reefs. Take away the sea and the coral growth, and 
imagine the conditions ¥;hich prevailed during the slow 
piling up of these volcanic rocks, their denudation and 
final overwhelming by the inrush of the ocean incident 
to the first phase of subsidence. Little is known con¬ 
cerning the age of the raised reefs of the PacifxC, and 
therefore of the duration of the existing state of things ; 
but in the Caribbean there have been reefs in consecutive 
ages since the early Cretaceous period, and in that area 
there have been during past ages subsidences and up¬ 
heavals with contemporaneous volcanic action, following 
the same laws as those so elaborately described iDy Darwin 
as influencing coral growth in the Pacific. 

P. M. D. 


LETTERS TO THE EDITOR 

\TJie Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications ,] 

The Long Peruvian Skull 

It was not my intention to have replied to Dr, J, B. Davis’s 
letter on “ The Long Peruvian Skull ” in Nature, vol. x. p. 123, 
as I shall have an opportunity before long of presenting the sub¬ 
ject in detail before scientific readers. I find, however, by letters 
from England that an answer is expected from me. To me, it 
seemed little more than a reiteration of his disbelief in the exist¬ 
ence of such a type; while it leaves unnoticed what I specified 
as the main point in the discussion. 

Dr. Davis demands the production of ‘‘half a score of ancient 
Peruvian dolichocephalic skulls, the appearance of which totally 
precludes the possibility of interference by art, or other deforming 
process.” Kad an anonymous correspondent so stated the issue, 
I should have supposed that the writer had never seen half a 
score of Peruvian skulls in his life. The collection presented by 
Mr. Hutcliinson to Prof. Agassiz numbered 368 ; and out of this 
Prof. Wyman reports only elez<en not flattened or distorted. Is 
Dr. Davis prepared to rule the remaining 357 out of court as of 
no value in relation to his bracliycephalic type ? This question of 
Peruvian long and short heads must be settled in connection with 
a deforming element affecting both types, or it cannot be settled 
at all. Hence niy specification of the real issue. Keeping this 
in view, I must beg leave meanwhile to refer, for the sake of 
brevity, to my statements in Nature, vol, x. p. 48, in reference 
to examples previously adduced ; while I now point out others 
easily accessible to Dr. Davis. 

The large collection furnished to Prof. Agassiz was obtained, 
apparently at one time, from a single locality, “ Ancona and its 
neighbourhood.” Plence no doubt the unifonnity of type. 
Doubling this nupaber of skulls from the same locality would add 
nothi^ to the evidence. It is otherwise with the London Anthro¬ 
pological Institute. Its collection was obtained at different 
times, partly from the same accessible locality ; but also from 
Santos, Ica, Passamayo, and Cerro del Oro. These include 
places hundreds of miles apart; and Prof. Busk, after minute 
study, reports that the evidence of the existence of a dolicho¬ 
cephalic type afforded by the collection, though “not very 
abundant, is nezfcrtheless decisive,” 

It is a case pi-ecisely analogous to the remarkable dolicho¬ 
cephalic British type recognised by the acute sagacity of the 
late lamented Dr. Tliurnam, in the Uley, Kennet, Littleton 
Drew, Rodmarten, and other long baiTOWs in Wiltshire, &:c., as 
illustrated in the Crania Eriiannica, for which so great a debt 
of gi-atitude is due to Dr. Davis and his gifted colleague. Those 
dolichocephalic skulls are exceedingly rare ; they are found along 
with brachycephalic skulls; but, as Dr. Thurnam showed, 
accompanying elements suggestive of the latter as an inferiar or 
servile class. Long ago, in a paper in the Canadian fournal of 
September 1862, I referred to the analogy tliis presents to the 
long Peruvian skull mingling in the ancient InCa ceiheieries 
with crania of a markedly diverse type. 


No multiplication of specimens of the less rare bracliycephalic 
skull of the British cist or round ban*ow will invalidate this ex¬ 
ceedingly rare but valuable dolichocephalic British type produced 
by Dr. Thumam ; and the exhibition of a whole ship’s cargo of 
bracliycephalic skulls from the accessible coast cemetery of Ancona 
is equally ineffective in disproof of the rare Peruvian dolicho¬ 
cephalic skull of Titicaca and other ancient burial-grounds. 

Dr. Davis refers to an eiTor in one of the woodcuts of my first 
edition of “ Prehistoric Man.” To anyone conversant with the 
difficulties of a Canadian author correcting proof-sheets for the 
London press, the chances of error, with proofs passing while 
the woodcut swere in the engraver’s hands, and their mere titles 
or blank spaces in lieu of them, must be obvious enough. Dr. 
Davis will find the error pointed out in the preface to the second 
edition. 

University College, Toronto, Aug. 6 Daniel Wilson 
Pollen-grains in the Air 

I AM very sorry to find that, owing to my absence from home 
at the time, a question addressed to me by Mr. A. W. Bennett, 
in Nature, vol. ix. p, 485, has escaped my notice hitherto and 
remained unanswered. Mr. Bennett, alluding to my letter on 
“Microscopic Examination of Air ” (Nature, vol. ix. p. 439), 
asks on what ground I refer the “ triangular pollen ” captured 
on my slide to the birch and hazel. The identification resulted 
from comparison under the microscop>e. The pollen-grains 
which I obtained from catkins of birch and hazel exhibited three 
conspicuous equidistant prominences (pores) giving each grain a 
triangular appearance. I cannot now remember if this appear¬ 
ance was equally distinct before and after immersion in glyce¬ 
rine : probably there was a change of shape due to osmosis. I 
confess that I used the word “triangular” not in its strict 
geometrical meaning, but in order to mark a feature which dis¬ 
tinguished the pollen-grains of birch and hazel from those of 
poplar. Referring to my notes, I must admit that the shape of 
the grains which I identified with birch pollen would have been 
more accurately described as “spherical with three large pro- 
tuberances.“ Hubert Airy 

Blackheath, S.E., Aug. 31 

Chrysomela Banksii 

I SHOULD be much obliged if you would allow me to ask the 
following question of Coleopterists in the columns of Nature :— 

Does Chrysomela Banksii possess any quality, such as that of 
exuding an acrid liquid or the like, which w^ould be likely to 
make it distasteful to spiders or other animals? I have seen it 
first taken and then rejected unharmed by a Trap-door Spider, 
and as these spiders feed largely on beetles, I am led to suppose 
that this particular beetle has some special protection. 

J. Traherne Moggridge 

3, Foxton Villas,^Richmond, Surrey, Aug. 27 

The Aurora Borealis 

May I ask the readers of Nature for information on the 
following points:— 

1. Where can I find references to any observations on the 
polarisation or otherwise of auroral light ? 

2. Are there any published lists of aurorse arranged with a 
view to determine the periodicity of its recurrence; or, if not 
so arranged, sufficiently extended for such an investigation ? 

3. Has any observer besides Mr. Backhouse noted the rela¬ 

tive proportion between eastward and westward movement of 
auroral rays ? Henry R. Procter 

North Shields, Aug. 29 


ROBERT EDMOND GRANT, M.D., KR.S. 

N Sunday, August 33, after an illness of about a 
fortnight, died Dr. R. E. Grant, for many 
Professor of Zoology and Comp native Anatomy at Uni¬ 
versity College, London The family from which Df. 
Grant was descended had its head-quarters in the county 
of Elgin, whence his father removed to Edinbuigh, 
settling as an accountant and a wttfer to the signet in 
Argyll Square. He was one of children, twelve 

brothers and two sister h^ag the sev^th son, and the 
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longest surviving of them all. .N«ther he nor of his 
brothers were married; one sister tos, but she left no 
children. He was born in 1793. ? ®P 3 and 1808 

he was a pupil at the High School, Edmbuigh, after 
leaving which he entered the University of that ci^ as a 
mSl student, attending the lectu^s of Drs. Monro, 
Hope, Gregory, Duncan, and others. He took his doctor^s 
Se in i8ii for five years ^ter which he devoted his 
time to traveUing on the Continent, visiting Pans, Rome 
Florence, as well as Germany, Bohemia, Hvmgary, and 
Austria In 1822 he settled in Edinburgh, and from then 
till 1828 contributed several zoological papers to diiferent 
Scotch scientific societies and journals, inclucbng one to 
the Wernerian Natural History Society, in 1827, on the 
circulation of fluids through the structure of sponges, in 
which attention was first drawn to the function of the 
ossicula and pores of those animals, and which led Mr. 
Fleming to give tlie generic name Grantia to one memoer 

In June 1827, whilst still in Edinburgh, Dr. Grant was 
elected Professor of Zoology and Comparative Anatomy in 
the new University of, London, then being formed; his 
first lecture was not however delivered until October 1828. 
For the first few years after he settled in London he 
communicated several papers on zoological subjects to the 
Scientific Committee of the Zoological Society, some 01 
which, on points in the anatomy of Sepiola, Lohgopsis, 
^rABeroe, read in 1833, are to be found in the first 
volume of their Transactions. From that time Dr. Grant 
published no papers of importance. r t. -d i 

In 1836 Dr. Grant was elected a Fellow of the Royal 
Society, and in 1837 he was appointed to the triennial 
Fullerian Professorship of Physiology at the Royal 
Institution in Albemarle Street. 

At his classes, during one session, it is said that Dr. 
Grant had only two attendants, these being Mr. Hallam, 
the illustrious historian, and a young boy ; it was always 
a matter of surprise to the other students of the college 
how he managed to adapt his lectures to the mental 
capacity of this trying audience. ^ ^ ^. 

During the forty-six years that he held his professorship, 
he never missed a single lecture. It was his determina¬ 
tion, if he had lived, to resign his appointment during the 

present year. . . j 1 • 

In disposition Dr. Grant was very retiring and seclusive, 
and a great reader. He travelled much and was an ex¬ 
cellent linguist; so fond of languages was he, that only 
two years ago he attended lectures on Anglo-Saxon m 
University College. By his will Dr. Grant leaves his 
extensive library and all his private collection to Univer¬ 
sity College, together with a sum of money to be employed 
in maintaining and extending the zoological and zooto- 
mical department of the library of the college. ^ 


marche, Ministry of Marine, Paris. Germany—W. H. von 
Freeden, Deutsche Seewarte, Hamburg; G. Neumayer, 
Hydrographer, Berlin; Capt. Stempel, Imperial Navy ; 
H. A. Meyer, Commissioner for Investigating German 
Seas, Kiel. Great Britain—• (Board of Trade), Capt 
Toynbee; R. H. Scott, Director Meteorological Office, 
Hon. Sec. ; *(Admiralty), Rear-Admiral Nolloth ; R. J. 
Mann, M.D., President Meteorological Society. Holland 
—Buys Ballot, Royal Meteorological Institute, Utrecht, 
President; Lieut. J. E. Cornelissen, R.N. Italy—Capt 
N. Canevaro, R.N. Norway—H. Mohn, Meteorological 
Institute, Christiana. Portugal—. C. de Brito Capello, Ob¬ 
servatory, Lisbon. Russia—Capt. M. Rikatcheff, LR.N., 
Central Physical Observatory, St Petersburg; *A. 
Movitz, Observatory, Tiflis. Spain—C. Pujazon, Marine 
Observatory, San Fernando ; Captain Montijo, S.N. 
^Turkey—Admiral Hobart Pacha. The basis of discus¬ 
sion will be the Report of the Brussels Conference above 
referred to, with some other heads relating to instructions, 
instruments, &c. The Conference will be divided into 
two sub-committees i. Instruments ; 2. Observations. 
A Report of the proceedings will be published by the 
Meteorological Committee. A programme has already 
appeared in Nature, vol. x. p. 152. 


DEEP-SEA 


SOUNDINGS IN 
OCEAN 


THE PACIFIC 


CONFERENCE FOR MARITIME 
METEOROLOGY 

A GENERAL wish having of late been expressed 
that the measures for the prosecution of Maritime 
Meteorology, proposed at the Intamational Conference at 
Brussels in 1853, should be reconsidered, now that the 
experience of more than twenty years of the operation of 
these measures has enabled meteorologists to form 
opinions as to their utility, a conference is now being 
held at the Meteorological Office, 116, Victoria-street, 
consisting of the following gendemen :—^Austria—R, 
Miilier, K. K. Hydrographic Office, Pola. ^Belgium— 
Van Rysselberghe, Navigation School, Ostend. Bengal— 
H. F. Bianford, Meteorological Office, Calcutta. China— 
J. D. Campbell, Secretary Commissioners of Maritime 
Customs. Denmark—Capt N. Hoffineyer, Meteorolo^- 
cal Institute, Copenhagen. France—C. Samte-Claire 
DeviMe, Inspector of Meteorological Stations; A, Dela- 


W E take the following extracts on this subject from a 
report made to the United States Secretary of the 
Navy by Commander George E. Belknap, dated United 
States Steamer Tuscarora^ Hakodadi, Japan, June 26 

left Yokohama on the 8th inst., and at dawn the 
next morning began the work of sounding homeward on 
a great circle passing through the island of Tawaga, of 
the Aleutian group, and towards PugePs Sound. When 
about 100 miles east by south from Kinghasan or Sendai 
Bay, on the east coast of Japan, the lead sank to a depth 
of 3,427 fathoms, showing a descent of 1,594 fathoms in 
a run of 30 miles. The result seems extraordinary at so 
short a distance from the land, but the next coast revealed 
a depth still more astonishing, the sinker carrying the 
wire down 4,643 fathoms without reaching the bottom. 

‘‘ On this occasion, when some 500 fathoms of wire had 
run out, the sinker was suddenly swept under the ship's 
bottom by the strong undercurrent, and all efforts to get 
the wire clear and keep it from tending underneath were 
unavailing, the difficulty being increased by a fresh 
breeze and a moderately heavy sea. Finally, wffien 4,643 
fathoms of wire had run out, and only 150 fathoms of wire 
were left on the reel, it broke close to the surface, and 
about five miles were lost. 

“ The strain on the reel was very great, and notwith¬ 
standing a weight of 1301b. on tlie pulley line, it took 
three men to check and hold the drum, and the wonder 
was that the wire had not parted sooner. This great 
strain must have been due to the action of the strong 
undercurrent upon the sinker, sweeping it with great 
force from the ship, as since that cast we have sounded 
repeatedly in depths of more than 4,000 fathoms, and had 
no trouble in reaching the bottom. 

‘'The position of the cast, as shown by observation 
was about 45 miles distant from the previous one^ the 
strong current having carried the ship beyond the position 

where it was intended to sound. 

“ I determined to run back inshore and skirt the stream, 
beginning a new great circle off Point Komoto, in latitude 
40° north. I also concluded to increase the weight of the 
sinker some 20 lb. 

It will be seen, by an inspection of the track chart of 
sounding, that the moment the second line diverges from 
the coast of Niphon and enters the edge of the Japan 

* Not present at the meeting on Aug. 31. 
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Stream,but yet runs parallel to the island of Yes so, the water 
begins to deepen rapidly, and at the cast No. 24, or the 
third cast from the initial point of curve, a depth of 3,493 
fathoms is found. Forty and eighty miles further on 
depths of 3,587 fathoms and 3,307 fathoms are reached; 
then the ocean bed or trough of the stream drops nearly a 
statute mile in the run to the next position, where the 
sinker is not detached until it has descended to the extra¬ 
ordinary depth of 4,340 fathoms. 

“ A good specimen of bottom soil was brought up from 
that great depth, and the Miller’s Casella thermometer, 

No. 18,136, came up a perfect wreck. 

The next six casts were made in over 4,000 fathoms 
water, the last two revealing depths of 4,411 fathoms and 
4,655 fathoms respectively, and on both occasions the 
wire was lost. 

‘‘ Sometimes the wire comes in much easier than^ at 
others, and cast No. 31, made in 4,120 fathoms, occupied 
only ih. 47m. 42s. 

The difference must be due to the varying action of 
the undercurrents upon the rod, specimen cup, and small 
lead, increasing or diminishing the resistance in hauling 
in, according to the extent of curve from the perpen¬ 
dicular. .... 

‘‘ The conditions under which all these deep casts were 
made were eminently favourable. Believing that such 
deep water would be impracticable for cable purposes, I 
resolved to run inshore and sound back along the coast 
of the Kurile Islands to the position of cast No. 22, then 
to return and skirt those islands and the coast of Kam- 
schatka as far as Cape Chipounsky, then passing over to 
the Alutian group. .... 

If the time on the great circle route for the proposed 
cable has failed, at least for the present, the results of 
these soundings will be of interest and value to hydro- 
graphic science, as establishing the fact of depths in the 
sea hardly to be expected, in view of the numerous 
soundings made by her Majesty’s steamship C 7 ialle 7 iger 
and this ship, over wide expanses of the Atlantic, Pacific, 
and Indian Oceans, and confirming the existence of a 
very deep trough under the Japan stream, similar to that 

cut by the Gulf Stream on our own coast. 

As we passed by Sturup, of the Kurile group, dense 
volumes of smoke were seen rising out of a crater on the 
east end of the island.” 

PROCEEDINGS OF THE FRENCH 
ASSOCIATION 

O N Sunday the 23rd there was an excursion to Bou¬ 
logne, to visit the steel-pen factory established by 
the Blanzy Company, and the Laboratory of Zoology, 
which Pi'of. Giard of Lille has organised by the seaside. 
On Monday many members paid a visit to Turcoing and 
Roubaix, two large manufacturing places in the vicinity 
of Lille, where the visitors were received with much cour¬ 
tesy ; every workshop was eagerly thrown open for 
inspection. 

At a general session held in the evening, M. Menier, 
the large chocolate manufacturer who has realised an 
immense fortune in his trade, delivered a very appro¬ 
priate lecture on the creation of wealth by science. No 
one has had so much practical experience on that subject 
in the society. M. Alglave, formerly a professor in the 
Academy of Douai, gave an impressive address on coal¬ 
mining in Northern France. It was the first time that 
M. Alglave, who is very popular in Northern France, was 
allowed to deliver an address since he got into difficulties 
with the Government. His address created quite a sen¬ 
sation in the city. 

• On Tuesday there was a general excursion to Anzin 
co^-mines. A splendid luncheon was given to the 
visitors by the Anzin Company, in a large storehouse 
tastefully ornamented for the occasion with national flags 


and a trophy of all implements used by miners in their 
underground industry. M. Marsilly, the general direc¬ 
tor, proposed “ The Visitors,” in the name of the Council 
of Administration, M. Wurtz, in return, proposed The 
Council and the illustrious President,” whom he did not 
name, but who is no less a person than M. Thiers, at the 
mention of whose name enthusiastic cheers broke forth, 
interrupting M. Wurtz for more than five minutes. M. de 
Marsilly delivered a very long and able address, sum¬ 
marising all that the mining industry owed to science, and 
giving a few curious figures relating to his Company. It 
is 137 years old, and was the first French firm to import 
steam-engines from England. The number of hands is 
15,000, and persons depending upon them 60,000. They 
are now constructing steam-engines, of 500 horse-power, 
for underground work. The society visited the Haveley 
pit, one of the forty belonging to the Company, whose 
concession covers about 100,000 acres, and is said to be 
worth more than 8,000,000 sterling. On the same evening 
M. Gaston Tissander delivered an address on aerostation 
specially considered as to its meteorological uses. The 
lecture was illustrated by diagrams showing forms of 
clouds, optical phenomena connected with aerosta¬ 
tion, &c. 

On Wednesday all the Sections were busy discussing 
the several communications, and held two sessions. M. 
Bergeron gave a most interesting address in the Engineer¬ 
ing Department, on the boring of the tunnel between 
France and England. He said, upon authority, that the 
French Government had sent to Lord Derby a note ask¬ 
ing him if he objected to the granting of the exclusive 
right for a number of years to a private Company, If the 
English Government does not raise any objection, the bill 
will be laid before the Versailles Assembly at the end of 
the present parliamentary holidays. Special provisions 
will be made for inundating the tunnel in case of war 
breaking out between the two countries. The holders of 
the concession can renounce their rights after spending 
80,000/. in boring a gallery of exploration at least 1,100 ft. 
under the sea from low-water mark. The works are to 
begin on the French side as soon as the concession 
will have been granted. MM. Ldon Say, Rothschild, 
Andr^, &:c. are amongst the petitioners. 

There was a very sharp discussion in the Anthropologi¬ 
cal Section on some theological points which had been 
raised. 

In the evening Col. Laussedat delivered a lecture on 
optical military telegraphy. Almost all the officers of the 
garrison were present at the lecture, which was practically 
illustrated by various experiments. 

In the morning of Thursday the business of the Sections 
was transacted as on the previous day, and at one o’clock 
a general meeting was held in the Hotel de Ville-under 
the presidency of M, Wurtz. Some modifications of the 
by-laws and regulations of the society were unanimously 
adopted, and the committee was instructed to ask from 
the Government a decree declaring the society of public 
utility. This is a step necessary, according to the French 
laws, to give societies the right of holding properties, 
accepting legacies, and obtaining parliamentary grants. 

M. Wurtz had directed a message to the British Asso¬ 
ciation asking them to send a delegation to take part in 
the Lille meeting. This could not be accomplished, 
owing to the distance, but it ended in an exchange of 
telegraphic courtesies between the two societies. 

The British Association being our model, it is necessary 
for us to study its workings, in order to adapt them as far 
as we can to our French circumstances and so^tific™ 
peculiarities. Consequently, the committee was iastrucfed 
not to name the opening day for the 1875 nideting before 
ascertaining whether it shall not coincide t^ening 

of the next session of the British Assoc||Ltibl** 

Two cities were in comperifion for lfee r875^m^ — 

Clermont Ferrand, where the Fuy de £>dm6 Obwvatory 
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will be inaugurated next year; and Nantes. It was gene- brought to a close by a banquet given at the Hotel de 
rally supposed that Clermont Ferrand would be selected, Ville, by the Mayor of the city. 

but Nantes had sent a special delegate with the power of The number of the . members of the Association is 
offering the grant of a large sum of money. Clermont 800 ; it is an excess of 200 on the number of the Lyons 
Ferrand is poor and has drained its exchequer in helping meeting. The ladies are very few. Madame Thureau de 
M. Alluard in his admirable work; consequently Nantes Villeneuve, the wife of the secretary of the Societe de 
was all but unanimously selected. The president for the Navigation Ardcnne, was the only lady who delivered an 
Nantes meeting (1875) will be M. d^Eichtal, a gentleman address. This was in the section of Geography, 
of great fortune and influence, largely connected with the The Paris papers have published very short articles on 
railway interest, and possessed of high scientific quali- the proceedings of the Association ; none have shown 
fications, having been educated at the Polytechnic School, so much interest as the Tzj/ies, who sent a special re- 
The assembly appointed M. Faye, the astronomer, to be porter and published long telegrams on the work of the 
president of the 1876 meeting, but the town where it is to Sections. 

be held has not been decided on. The meeting was Lille, August 29 W. DE Fonvielle 





Fig. 2,—Clockwork ruovement, witli isochronous regulator 


THE SIDEROSTAT’'^ and theodolites. But the use of this arrangement is 

'T'HERE is in use at the present moment in the Paris hu^ited to small instruments, while it is precisely in the 
Observatory an instrument of a new construction, case of the largest instruments that it would be most 
which is destined to play a large part in the Astronomy of useful. 

the future. It is not too much to say that the new instru- Foucault, who died in the midst of his most im- 
meiit wiU play as important a part in, and will be as pottant labours, wished in the latter years of his life to 
essential to the new Astronomy, as the transit instrument give to the equatorial the power of making the entire 
plays in the Astronomy of position. heavens pass before the observer without his having to 

For this instrument in its present form we are indebted disturb himself or to displace the instrument. A telescope 
to the genius of Foucault, who also gave it its name, the horizontally in an invariable position, before which 
Siderostat a plane mirror brings successively the various points of 

The use of the present instruments obliges the astro- sky—such was the Siderostat in his mind, the idea in 
nomer to change his position to follow the eye-piece, and probability having occurred to him from a singular em- 

consequently to obsen^e frequently in uncomfortable pl®yment of the heliostat by M. Laussedat in observations 
positions. To escape this inconvenience the Germans of the eclipse of i860. (See Fig. i.) 
have long employed the bent telescope, meridian circles . instrument was constructed after the death of its 
* In part translated from an article by M. A. Fraissenet, in Za Nature, hiventor, by M. Eichcns, Ullder the direction of the Com- 
the woodcuts we are indebted to the kindness of M. Oauthier-riiiars, mission charged with the Carrying out and the publica- 
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tion of tlie works of Foucault, and at the expense of the 
Imperial treasury. It was presented to the Academy of 
Sciences on December 13, 1869, then given by Napoleon 
III. to the Observatory, where it has been installed since 
1872. 

The instrument, as designed by Foucault, of which M. 
Wolf has published a complete and detailed account, 
rests on a brass stand supported by three screws, with 
two levels placed crossways, and a regulating azimuth 
movement. There are three distinct parts—the mirror 
and its mounting, the polar axis and the mechanism which 
connects this axis with the mirror, and lastly the regulator. 

The plane mirror, 30 centimetres in diameter, was con¬ 
structed by M. Ad. Martin, according to the method de¬ 
vised by Foucault; it is carried by a horizontal axis on 
the top of two vertical supports, which turn round a 
centre. This movement is perfectly effected by means of 
a circle of small wheels placed at the foot of the supports. 
The mirror is kept in its mounting by means of cleats 
and spii'al springs, in order to avoid all irregularity of 
surface. In the centre of the mounting is fixed perpen¬ 
dicularly a directing handle, which slides through a ring 
carried by a fork jointed to the lower extremity of the 
horary axis. The direction of the incident ray being 
that of the axis of the fork, and the length of this fork 
being equal to the distance of its point of articulation 
from the horizontal axis of the .mirror, the line which 
measures that distance gives the constant direction of the 
reflected ray. 

Finally, a clockwork movement, the isochronous regu¬ 
lator of Foucault (Fig. 2), placed at the foot of the instru¬ 
ment, communicates to the mirror a motion sensibly equal 
to the diurnal motion, so that the celestial bodies main¬ 
tain invariable positions in the field of a horizontal tele¬ 
scope, in front of the apparatus directed towards the 
mirror. 

The entire apparatus, the principle of which is the 
same as tliat of the heliostat, rests on a triangular support; 
a hole on the north side receives the weight which drives the 
clock. A wooden cabin, moving on wheels from north to 
south, forms a shelter for the instrument. For the purpose 
of observation the siderostat is completely exposed by 
rolling the hut towards the north. The telescope, sup¬ 
ported on two pillars, is placed in a brick hut, some little 
distance from the siderostat; this hut is very slightly 
elei-ated for the purpose of intercepting the least possible 
portion of the southern sky. A telescope with a mirror 
of silvered glass, pierced in the centre to receive the eye¬ 
glass, is the one at present employed. 

If it is desired to bring into the telescope the light pro¬ 
ceeding from a star whose polar distance and right ascen¬ 
sion are known, this is done by two circles, which corre¬ 
spond, the one to the polar distance and the other to the 
horary angle for the moment of observation in the usual 
way. Then, the circles being fixed, the clockwork is put 
in motion and the mirror throws continuously into the 
telescope the rays proceeding from the star under observa¬ 
tion. The clock movement, already applied to some great 
equatorials, is perfectly regular, and obtained for its clever 
maker, M. Eichens, the grand prize in the mechanical arts 
at the Universal Exhibition of 1867. 

It was necessary to possess, for the siderostat, some 
means of adjustment so as to be able to vary in very 
small quantities the horary angle or the polar distance 
without stopping the movement. The former variation 
is obtained by means of a subsidiary wheelwork which 
has already been long in use.. But the variation of the 
polar distance was more difficult to accomplish; M. 
Eichens, however, has solved the difficulty after a very 
ingenious fashion. 

The siderostat, since its construction, has been almost 
exclusively employed for photographic experiments in con¬ 
nection with the approaching transit of Venus. Con¬ 
sequently we do not yet know what results we have a 


right to look for. But in the ideal of Foucault, the 
instrument ought to be an indispensable auxiliary of 
physical astronomy ; this is its proper purpose. Experi¬ 
ments which demand perfect steadiness will be advan¬ 
tageously made, such as the measure of the positions of 
spectrum lines and of the displacement of these lines by 
means of fixed spectroscopes of large dimensions. It is 
easy to conceive, besides, the numerous advantages result¬ 
ing from the fixed direction of reflected rays. We may 
henceforth adapt, with the greatest ease, to the observing 
telescope, the apparatus necessary for the work of celestial 
photography for photometric researches. 

The complete instrument, telescope and siderostat, 
placed in the plane of the meridian, may be regarded as 
a meridian instrument; and the detei'mination of the 
right ascensions and polar distances of known stars will 
enable us to rectify the adjustment already made of the 
relation between the telescope and the siderostat. The 
purpose is evidently thus not to obtain a transit instru¬ 
ment, but only to get an approximation equal to that of 
equatorial observations. It is, besides, always in our 
power to increase the precision by comparing the star 
under observation with a well-known neighbouring star. 

Observations by means of the siderostat may be made 
in two ways—with the mirror fixed, or turning under the 
action of the clockwork. In the former case, the instru¬ 
ment becomes to some extent an equatorial, but with the 
advantage to the observer that he has not to change his 
position. An inconvenience appears here ; each time that 
the mirror is moved the direction of the apparent move¬ 
ment changes, and consequently it becomes necessary 
to make a new adjustment of the micrometer threads. 

This inconvenience is more serious if, when the mirror 
is in motion, it is desired to effect measurements of 
double stars. In this case the direction of the diurnal 
motion changes the angles of position. It is then neces¬ 
sary to measure the angles of position by starting with 
the vertical and the horizontal, and, by means of the hour 
of observation, reducing them to the ordinary form. 

The real defect of the siderostat, which, however, it 
has in common with all other instruments of observa¬ 
tion, is that it docs not enable tis to examine the entire 
heavens. But the most interesting region for research is 
comprised between the pole and the southern horizon, 
and the siderostat which we have described permits ob¬ 
servations between these limits. Should it be desired to 
investigate the rest of the sky, a second siderostat would 
be necessary, reflecting the rays towards the north. 

Let us not, in conclusion, forget that the reflection from 
the mirror of the instrument causes a slight loss of light; 
the proportion of light reflected is constant and equal to 
93-100 of the incident light for new silver. 

From this description it is clear that it is only from the 
standpoint of physical astronomy that the employment of 
the instrument will be most useful; and no doubt, in this 
direction, it will give numerous and important results. The 
I problems of the universe offer, indeed, a productive and 
inexhaustible mine, and the new astronomy, with its 
I powerful means of investigation, gives us reason to hope 
I that future researches will bring to light some brilliant 
i discoveries. 


NOTES 

The Wcsicni Morni,i^N€ii's\ 7 i& received from its correspondent 
onboard the Challenger 2x1 account of the voyage to New Zealand,, 
which has been stormy and protracted. The result of the fund¬ 
ings has been most satisfactory, and it is confidently 
that New Zealand will be telegraphically connecstoi' 1#®' Suf' 
rope next summer. The bottom was sand, .and^ 
shelving to a depth of 2,600 fathoms, at whieitft.tem^^.yery 
evenly for a long distance, the tepip^rntta^^a bemg. 

33 degrees and at the surfacethe 
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soundings commenced getting less, and the next was found to 
be 1,975 fathoms (temperature 36 degrees). Two days after this 
1,100 fathoms was recorded, the temperature rising to 36 degrees. 
These indications of shallow water were not without cause, 
for on the second day they came unexpectedly into 400, 350, and 
at last only 275 fathoms. This was about 200 miles from land. 
The future movements of the CkaUmger\2.yt now been arranged, 
and are thus stated ;—At Wellington we remain till July 6, then 
proceed along the east coast, probably calling at Auckland for a 
few days, after which a course will be shaped to Tongataboo 
(Friendly Islands), and from thence to Kandsvan (Fiji Islands), 
where a supply of coal will be taken on board prior to leaving for 
New Guinea. Here a complete series of explorations and 
soundings will be made, and it is expected that the dredge and 
trawl will bring even greater wonders of marine life to the 
surface than have yet been secured, while the question or coral 
reefs and their history will have special attention. After cruising 
about Polynesia generally for some time, we expect to reach 
Hong Kong early in November, where probably a month will be 
spent in coaling, provisioning, refitting, &c. 

The last number of Petermann’s Miitheilungen contains a 
summary of the recent work done by the Challenger Expedition, 
which is accompanied by an excellent and ingeniously constructed 
series of coloured diagrams, showing the distribution of tempera¬ 
ture in the North and South Atlantic, as well as the configuration 
of the bottom over which the Challenger has sailed. The 
number also contains the continuation of Prof. Hans HofeFs 
paper on the structure of Novaya Zemlya. 

The growth of tea and sugar in European soil are perhaps 
branches of culture which we can scarcely expect to be remune¬ 
rative in a commercial point of view. Be this as it may, the 
st^ar-cane is now grown and sugar manufactured to some extent 
in the neighbourhood of Malaga, Spain. Tea has also been 
introduced into the southern districts of Sicily, and though the 
first attempt made last year to raise the plants on a large scale 
was not successful, owing, it is said, to the injury caused 
to the plants and seeds by immersion in sea-water on their 
transit from Japan, it is confidently hoped and believed by the 
promoters that another attempt with healthy seeds and plants 
will prove quite successful. Meanwhile tea is being grown 
at the Cinchona plantations in Jamaica, and a sample has recently 
been received at the Kew Museum which was grown and manu¬ 
factured as above from Assam tea plants received through Kew 
in 1S6S. So far as the appearance of the sample is concerned, 
it is roughly manipulated, not being sufficiently twisted or curled, 
and apparently not sufficiently roasted. Nevertheless, its manu¬ 
facture is little inferior to that of the earliest samples of Assam 
tea that appeared in the English market. Its quality, however, 
is another thing, for it produces a very watery infusion of a very 
herby flavour, and devoid of the aroma for which tea is noted. 
Care, however, in the cultivation of the plant, as well as in the 
selection and manipulation of the leaves, may in time produce 
a more marketable article. 

The Ochro {AMmmchus escnlenlus]^ a Malvaceous plant, is 
well known in all tropical countries, being cultivated for the 
sake of its fruits, which are gathered in a green state, and either 
boiled and eaten as a vegetable, pickled in vinegar like capers, 
or used for thickening soups on account of the mucilage they 
contain—a common property of the Malvacem. In India the 
seeds are sometimes boiled for making a mucilaginous drink. 
But we now leam that a fine oil has recently been discovered in 
them of a quality equal to olive oil, and that it is intended to 
introduce this oil to commerce. Supposing the oil to be all that 
is said about it, the question arises as to the supply of seeds. 
Though the plant is easily cultivated, can it compete with other 
ol^^ous plants ? 


[Sept 3, 1874 


We some time since noticed the formation, in connection with 
the French Geographical Society, of a Commission of Commercial 
Geography. Under the patronage of this Commission a joint 
stock company has been formed for the publication of a weekly 
journal to assist in carrying out the objects aimed at by the 
Commission. The title of the journal will be VExplorcpteur^ 
Journal GSograjphique et CommerciaL 

Experimental verifications are becoming daily more nu¬ 
merous in favour of the view that the phenomena attending the 
electrical stimulation of the brain are, in reality, dependent on 
the indirect excitation of the cerebral basal ganglionic centres by 
the currents employed. Besides the observations of Dr. San¬ 
derson on this point, already published in this journal (Nature, 
vol. X. p. 245), Dr. J. J. Putnam has recorded the results at¬ 
tending electrical stimulation of the so-called surface-centres after 
their almost complete separation from the rest of the hemisphere 
in the form of flaps. He finds that under these circumstances no 
movements follow the excitation; but that if the flap is raised 
and the surface below it irritated, a current slightly more pow¬ 
erful than the minimal required in the uninjured condition pro¬ 
duces exactly similar results. The details of these experiments, 
taken from the Boston Medical and Surgical Journal, will be 
found in the London Medical Record for last week. - 
% 

There hns been issued from the Standards Department, by 
Mr. H. W. Chisholm, an account; of the comparisons at that 
department between two Russian pendulums and Repsold’s scale 
of 21 old French inches, and between Repsold’s scale and the 
standard subdivided imperial yard. 

The French Geological Society has decided upon holding its 
next meeting at Mons, in Belgium, a most interesting place for 
excursions. It is very seldom that French Scientific Societies 
meet in a foreign land. 

On Friday evening M. Flammarion, the French astronomer, 
started from La Villette gas-works, Paris, in a balloon called 
Lu 7 nen, at half-past seven, with a brisk breeze from the north-west. 
The balloon was under the guidance of M. Jules Godard, 
and M. Flammarion, who was married in the beginning of 
August, was on board with his young wife ; he wishes to spend his 
lune de miel in Italy. Such a trip was proposed in the beginning 
of the century to the celebrated Mdme. de Stael by the great 
philosopher, Saint-Simon ; but the lady declined. The moon 
was full and bright. 

The use of carrier pigeons for press purposes is on the increase, 
and the breed is rapidly improving. By careful “ selection ” and 
allowing only the ‘‘survival of the fittest,” powers have been 
developed which a few years ago would have been thought 
impossible. They can be specially trained to fly over 500 miles, 
and it is no uncommon thing for despatches to be brought to 
London from Paris, Lisbon, or Brussels. Land and Water 
records a case of interest An ocean homing bird, of great 
docility, intelligence, and spirit, has been found in Iceland which 
flies at the meteor-like speed of 150 miles an hour, A pair of 
these birds whose present home is in Kent, within ten miles of 
London, recently carried despatches from Paris to their home in 
one hour and a quarter. Press pigeons carried on the despatches 
to London, and the whole journey of the despatches from Paris 
to London occupied only one hour and a half. The press 
pigeons now commonly used are not the ordinary carrier pigeons, 
but are bred by Messrs. Hartley, of Woolwich, from prize 
birds selected from the best lofts of Antwerp, Brussels, and 
Liege. 

An aiming shock of earthquake was felt in the island of 
Porto Rico on the morning of Ang, 26, at 6 . 15 A,M. The 
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vibration lasted two minutes. No report of the extent of damage 
done lias yet been received. 

An eruption broke out in Mount Etna on Sunday evening last 
The lava issued from the crater by three mouths, all of which, 
however, are happily some distance from human habitations. 

The Times of India states that the report which M. Victor de 
Lesseps and Mr. C. Stuart will have to make on their return to 
Europe on the feasibility of the great Central Asian Railway 
scheme will be of a character to render it likely that preliminary 
funds wiE be subscribed to enable the first surveys to be effected 
with a view to definitely settle the route which it would be desir¬ 
able to follow. 

We have received from Mr. Stanford the Alpine Club Map of 
Switzerland, edited by Mr. R. C. Nichols, the preparation of 
which we noticed in voL vi. p. 205. It is a very fine specimen 
of map making, and a credit to English cartoginphy. We hope 
soon to notice it in detail. 

If the observations recorded by Mr. F. M. Balfour at the 
recent meeting of the British Association, on the development of 
the notocord from the hypoblastic, instead of the mesoblastic 
layer of the embr^'o in the shark, are confirmed, they will shake 
to the foundation the importance of the elaborate arguments 
which have been, of late, so frequently based upon the origin of 
the different morphological elements of the living frame. 

We are sure many of the recent visitors to Belfast must have 
found an invaluable aid in their wanderings about the town and 
district, which so abounds in varied interest, in the very excellent 
“Guide to Belfast and the Adjacent Counties ” (Belfast, Ward 
and Co.), which has been brought out under the care of the 
members of the Belfast Naturalists’ Field Club. Great pro¬ 
minence is of course given to the scientific aspects of the districts 
embraced in the Guide, but a fair portion is also devoted to the 
ordinar}^ objects of interest, to trade, commerce, manufactures, 
&c. The Guide is well arranged under the various headings of 
Physical Geography,Geology, Botany, Zoology, Topography, &c., 
and is amply illustrated with forty-six roughly executed but very 
useful plates, mostly of objects of antiquarian interest. W^e heartily 
recommend the book to any visitor who wants an intelligent 
guide to the counties of Down and Antrim, a good map of which 
is appended. 

The additions to the Zoological Society’s Gardens during 
tlie past week include a Cassowary {Cosiiarins?) from N.E. 
New Guinea, presented by Capt. I^Iaisby ; ' a Javan Chewotaiii 
{Traguiusjamnicus) from Java, presented by Mr. G. Mannings ; 
a Formosan Deer {Cei'vns fseudaxis) from the Island of For¬ 
mosa, presented by Mr. Abel A. J. Gow’er; two Black Swans 
{Cygnus atraius) from Australia, presented by Mr. R. H. Bower; 
an Indian Python {Python ^nohtj’us) ; a Vervet IMonkey (Ce/ro- 
fitliecHs lalaiidii) from South Africa, presented by IVlr. C. 
Hassam ; two Black-eared Marmosets {Haitie IcnidUaia^ixom 
Brazil, presented by Mr. J. P. Plarrison. 


THE BRITISH ASSOCIATION 

Belfast Session of the British Association was 
J" brought to a conclusion on Wednesday, the 26th ult., 
with mutual congratulations between all concerned. In 
our animadversions on the high charges for sleeping ac¬ 
commodation charged from some of the members of the 
Association, -we of course meant in no way to refiect on 
the local authorities or local committee, who exerted 
themselves to the utmost to render the meeting in every 
way a success. The vote of thanks to the Mayor was 
thoroughly deseiwed, as was also [the tribute of praise 


awarded by the Rev. Dr. Henry to the unflagging zeal ” 
of Dr. Andrews in behalf of this meeting of the Associa¬ 
tion. One very pleasing result of the meeting, and of a 
discussion in the Economical Section, was the sudden 
termination of the extensive strike which had existed in 
Belfast for a considerable time. The various excursions 
organised on Thursday were a decided success. 

The next meeting opens at Belfast on August 25, 1875. 

The Committee, among other things, have recom¬ 
mended, and their recommendation has been adopted, 
that the Council of the Association be requested to take 
such steps as they may think expedient to urge upon the 
Government of India the desirableness of continuing 
solar observations; that the Council of the Association 
be requested to take such steps as they may think desir¬ 
able with the view of appointing naturalists to vessels 
engaged on coasts of little-known parts of the world; 
that they be requested to take such steps as they may 
think desirable to promote any application that may be 
made to her Majesty’s Government by the Royal Society 
to promote physiological and biological explorations in 
the seas round the British Isles ; that they be requested 
to take such steps as they think desirable for supporting 
a request to her Majesty’s Government to undertake an 
Arctic expedition on the basis proposed by the Council 
of the Royal Geographical Society at the beginning of 
the present year, and which will be made again by that 
body. 

The following is a synopsis of grants of money appro¬ 
priated to scientific purposes by the General Committee 
at the Belfast Meeting :— 

MatheJmatics and Physics. 

■^Cayley, Prof.—Printing Mathematical Tables ... £100 

*Balfour Stewart, Prof.—Magnetisation of Iron. 20 

*Brooke, Mr.-^British Rainfall ... 120 

*Glaislier, Mr. J.—Luminous Meteors . ... 30 

Maxwell, Prof, C.—Testing the Exactness of Ohm’s 

Law ... ... ... ... ... ... ... 50 

Stokes, Prof.—Reflective Power of Silver and other 

Substances . 20 

"'Tlerschcl, Prof.—Thermal Conducting I'owcr.s of Rocks 10 
'"Tait, Prof,—^Theniio-Electricily (renewed) . 50 

Chemistry. 

''■Williamson, Prof. A. W. - -Records of the Progress of 

Chemistry . 100 

Roscoe, Prof.—Specific Volumes of Liquids ... ... 25 

Allen, Mr.—Estimation of Potash and Phosphoric Acid 10 
■’Armstrong, Dr.—Isomeric Cresols and their Derivatives 

(renewed) . ... 20 

Geology. 

* Willett, Mr. H.—The Sub-Wealden Exploration .. 100 

■^Lyell, Sir C., Bart.—Kent’s Cavern Exploration ... 100 

^’Lubbock, Sir J.—Exploration of Victoria Cave, Settle... 50 
‘"Bryce, Dr.—Earthquakes in Scotland (renewed) ... 20 

Hull, Prof.—Underground Waters in New Red Sand¬ 
stone and Permian ... . 10 

Biology. 

Dresser, Mr.—Report on Ornithology ... _ ^... ... 10 

Rolleston, Prof.—Development of My xiiiokl Fishes ... 20 

■^Stainton, Mr-.—Record of tlie Progress of Zoology ... 100 

^'Fox, Col. Lane.—Forms of Instruction for Travellers... 20 
*Brunton, Dr.—The Nature of Intestinal Secretion ... 20 

Geografhy. 

Wilson, Major.—Palestine Exploration Fund ... ... loo 

Statistics and Economic Science. 

^Houghton, Lord.—Economic Effects of Trades’ Unions 

Mechanics, ‘ y' 

iTmude, Mr.—Instruments for Measuring' the-;S|)eed of ^ 

ShipsJrenewed) ... ... , .-y ^ 
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ON THE HYPOTHESIS THAT ANIMALS ARE 
AUTOMATA, AND ITS HISTORY^ 

A T this period of the meeting of the British Association I am 
quite sure it is hardly necessary for me to call to your minds 
^he nature of the business which takes place at our sectional meet¬ 
ings. We there register the progress which science has made during 
the past year, and we do our best to advance that progress by 
original communications and free discussion. But when the 
honourable task of delivering this evening’s lecture was im¬ 
posed upon me, or rather as my friend the President has just 
said, when I undertook to deliver it, it occurred to me that the 
occasion of an evening lecture might be turned to a different 
purpose, that we might witli much propriety and advantage turn 
our minds back to the past to consider what had been done by 
the great men of old, who “had gone down into the grave with 
their weapons of war,” but who had fought bravely for the cause 
of truth while they yet lived—to recognise their merits, and to 
show oumelves duly grateful for their services. I propose, there¬ 
fore, to take a retrospect of the condition of that branch of science 
with which it is ray business to be more or less familiar—^not 
to a very remote period, for I shall go no further back than the 
seventeenth century, and the observations which I shall have to 
offer you will be confined almost entirely to the biological science 
of the time between the middle of the seventeenth and the middle 
of the eighteenth centuries. I propose to show what great 
ideas in biological science took their origin at that time, in what 
manner the speculations then originated have been developed, 
and in what relation they stand to what is now understood to be 
the body of scientific biological truth. The middle of the 
sixteenth century, or rather the early part of it, is one of the 
great epochs of biological science. It was at that time that an 
idea, which had been dimly advocated previously, took the solid 
form which can only be given to scientific ideas by the definite 
observation of fact—I mean the idea that vital phenomena, like 
all other phenomena of the physical world, are capable of 
mechanical explanation, that they are reducible to law and 
order, and that the study of biology, in the long run, is an 
application of the great sciences of physics and chemistry. The 
man to whom we are indebted for first bringing that idea into a 
plain and tangible shape, I am proud to say, was an Englishman, 
William Harvey. Harvey was the first clearly to explain the 
mechanism of the circulation of the blood, and by that remark¬ 
able discovery ot his, and by . the clearness and precision with 
which he reduced that process to its mechanical elements, he 
laid the foundation of a scientific theory of the larger part of the 
processes of living beings—those processes, in fact, which we 
now call processes of sustentation—and by his* studies of de¬ 
velopment he, further, first laid the foundation of a scientific 
knowledge of reproduction. But besides these great powers of 
living beings, there remains another class of functions—those of 
the nervous system—^with wMch Harvey did not grapple. It 
was, indeed, left for a contemporary of his, a man who, as he 
h'mself telis us, was mainly stimulated in these inquiries by 
the brilliant researches of Harvey—Rene Descartes—to play 
a part in relation to the phenomena of the nervous system, 
which, in my judgnaent, is equal in value to that which Harvey 
played in regard to the circulation. And when we consider who 
Descartes was, how brief the span of his life, I think it is a 
truly wonderful circumstance that this man, who died at fifty- 
four, should be one of the recognised leaders of philosophy— 
that, as I am informed by competent authority, he was one of 
the first and most original mathematicians who has ever lived, 
and that, at the same time, the fertility of his intellect and the 
grasp of his genius should have been so ^eat that he could take 
rank, as I believe he must, beside the immortal Harvey as a 
physiologist. And you must recollect that Descartes was not 
m:rely, as some had been, a happy speculator. He was a 
working anatomist and physiologist, conversant with all the 
anatomical and physiological lore of his time, and practised in 
aH meihods by which anatothical and physiological discoveries 
were then made ; and it is rela:ed of him—and a most charac¬ 
teristic anecdote it is, and one which should ever put to silence 
those shallow talkers who speak of Descartes as a merely 
hyf^thetical and speculative philosopher—-that a friend once 
calling upon him in Holland begged to be shdwn his library. 
Descartes led him into a sort of shed, and, drawing aside a 
curtain, displayed a dissecting-room full of bodies of animals in 
maxse of dissection, and said, “There is my library.” It would 

* Address by Fmf. Huxley, F.R.S., at the Fritisb Assodstion, Belfast. 


take us a very long time if I were to attempt to pursue the method 
which would be requisite for the full establishment of all that 
I am about to say; that is to say, if I were to quote the several 
passages of Descartess works which bear out my ascription to 
him of the several propositions which I am going to bring 
before you. And I must beg you, therefore, to be so good 
as to take it on my authority for the present, although for 
the present only, that there are to be found clearly expressed 
in Descartes’ works the propositions which I shall proceed 
to lay before you, and each of which. I shall compare as 
we go on, as briefly as may be, with the existing state of 
physiological science, in order that you may see in what position 
with respect to physiology—ay, even to the advanced physiology 
of the present time—this man stood. And, happily, the matters 
with which we shall treat are such as to require no extensive 
knowledge of anatomy—no more, in fact, than such as, I pre¬ 
sume, must be familiar to almost every person. 

I think I need only premise that what we call the nervous 
system in one of the higher animals consists of a central apparatus, 
composed of the brain, which is lodged in the skull, and of a 
cord piuceeding from it, which is termed the spinal marrow, 
and which is lodged in the vertebral column or spine, and 
that from these soft white masses—for such they are— 
there proceed cords which are termed nerves, some of which 
nerves end in the muscles, while others end in the organs of sen¬ 
sation. That bare and bald statement of the fundamental com¬ 
position of the nervous system will be enough for our present 
purpose. 

The first proposition culled from the works of Descartes 
which I have to lay before you, is one which will sound very 
familiar. It is the view, which he was the first, so far as I know, 
to state, not only definitely, but upon sufficient grounds, that the 
brain is the organ of sensation, of thought, and of emotion—using 
the word “organ” in this sense, that certain changes which take 
place in the matter of the brain are the essential antecedents of 
those states of consciousness which we term sensation, thought, 
and emotion. Nowadays that is part of popular and familiar 
knowledge. If your friend disagrees with your opinion, runs 
amuck against any of your pet prejudices, you say, “Ah I 
poor fellow, he is a little touched here ; ” by which you mean 
that his brain is not doing its business properly, and, therefore, 
that he is not thinking properly. But in Descartes’ time, and I 
may say for 150 years afterwards, the best physiologists had not 
reached that point. It remained down to the time of Bichat a 
question whether the passions were or were not located in the 
abdominal viscera. This, therefore, was a very great step. It 
is a statement which Descartes makes from the beginning, and 
from which he never swerves. In the second place, Descartes 
lays down the proposition that all the movements of animal 
bodies are effected by the change of form of a certain part of the 
matter of their bodies, to which he applies the general term of 
muscle. You must be aware of this in reading Descartes ; you 
must use the terms in the sense in which he used them, or you 
will not understand him. That is a proposition which is now 
placed beyond all doubt whatever. If I move my arm, that 
movement is due to the change of this mass of flesh in front 
called the biceps muscle : it is shortened and it becomes thicker. 
If I move any of my limbs the reason is the same. As I now 
speak to you, the different tones of my voice are due to the ex¬ 
quisitely accurate adjustment of the contractions of a multitude 
of such portions of flesh; and there is no considerable and visible 
movement of the animal body which is not, as Descartes says, 
resolvable into these changes in the form of matter termed 
muscle. But Descartes went further, and he stated that in the 
normal and ordinary condition of things, these changes in the 
form of muscle in the living body only occur under certain con¬ 
ditions 5 and the ^ essential condition of the change is, says 
Descartes, the motion of the matter contained within the nerves, 
which go frona the central apparatus to the muscle. Descartes 
gave this moving material a particular name—the animal spirits. 
Nowadays we should not talk of the existence of animal spirits, 
but we should say that a molecular change takes place in the 
nerve, and that that molecular change is propagated with a 
certain velocity, from the central apparatus to the muscle. 
Nevertheless, the modification of the idea is not greater than 
that which has taken place in our view of electricity, in our 
change of conception of it as a fluid to our conception of it as a 
condition of propagated molecular change. Modern physiology 
has measured the rate of the change to which I have referred ; it 
has thrown marvellous light upon its nature; it has increased 
our knowledge of its characters, but the fundamental conception 
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remains exactly wliat it was in the time of Descartes. Next, 
Descartes says that, under ordinary circumstances, this change 
in the contents of a nerve, which gives rise to the contraction of 
a muscle, is produced by a change in the central nervous appa¬ 
ratus, as, for example, in the brain. We say at the present time 
exactly the same thing. Descartes said that the animal spirits 
were stored up in the brain, and flowed out along the motor 
nerves. We say that a molecular change takes place in the 
brain that is propagated along the motor nerve- The evidence 
of that is abundantly supplied by experimental research. Further, 
Descartes stated that the sensory organs, or those apparatuses 
which give rise to our feelings when acted upon by the influences 
which produce sensation, caused a change in the sensory nerves, 
which he described as a flow of animal spirits along those 
nerves, which flow was propagated to the brain. If I look at 
this candle which I hold before me, the light falling on the retina 
of my eye gives rise to an affection of the optic nerve, which 
affection Descartes described as a flow of the animal spirits to 
the brain. We should now speak of it as a molecular change 
propagated along the optic nerve to the brain ; but the funda¬ 
mental idea is the same. In all our notions of the operations of 
nerve we are building upon Descartes’ foundation. Not only 
so, but Descartes lays down over and over again, in the most 
distinct manner, a proposition which is of paramount importance 
not only for physiology but for psychology. He says that when 
a body which is competent to produce a sensation touches the 
sensory organs, what happens is the production of a mode of 
motion of the sensory nerves. That mode of motion is propa¬ 
gated to the brain. That which takes place in the brain is still 
nothing but a mode of motion. But, in addition to this mode 
of motion, there is, as everybody can find by experiment for 
himself, something else which can in no way be compared to 
motion, which is utterly unlike it, and which is that state of con¬ 
sciousness which we call a sensation. Descartes insists over and 
over again upon this total disparity between the agent which 
excites the state of consciousness and the state of consciousness 
itself. He tells us that our sensations are not pictures of 
external things, but that they are symbols or signs of them ; 
and in doing that he made one of the greatest possible re¬ 
volutions, not only in physiology but in philosophy. Till 
his time it was conceived that visible bodies, for example, 
gave from themselves a kind of filrh which entered the eye 
and so went to the brain, s/edes intentionales as they were 
called, and thus the mind received an actual copy or picture of 
things which were given off from it. It is to Descartes we owe 
that complete revolution in our ideas, which has led us to see 
that we have really no knowledge whatever of the causes of those 
phenomena which we term external things, and that the only 
certainty we possess is that they cannot be like those phenomena. 
In laying down that proposition upon wliat I imagine to be a 
perfectly irrefragable basis, Descartes laid the foundation of that 
form of philosophy which is termed idealism, which was sub¬ 
sequently expanded to its uttermost by Berkeley, and has since 
taken very various shapes. 

But Descartes noticed not only that under certain condi¬ 
tions an impulse made by the sensory organ may give rise 
to a sensation, but that under certain other conditions it 
may give rise to motion, and that this motion may he effected 
without sensation, and not only without volition, but even 
contrary to it. I trouble you with as little reading as I can, 
because it occupies so much time; but I must ask your patience 
for one very remarkable passage which is contained in the 
answer that Descartes gave to the objections raised by the 
famous Port Royalist Arnauld to his Fourth Meditation. 
Descartes says: “It appears to me to be a very remarkable 
circumstance that no movement can take place either in the 
bodies of beasts or even in our own, if these bodies have not in 
themselves all the organs and instruments by means of which the 
very same movement would he accomplished in a machine, so 
that, even in us, the spirit or the soul does not directly move the 
limb, but only determines the course of that very subtle liquid 
which is called the animal spirits, which, running continually 
from the heait by the brain into the muscles, is the cause of aU 
the movements of our limbs, and often may cause many different 
motions, one as easily as the other. And it does not even 
always exert this determination, for, among the movements which 
take place in us, there are many which do not depend upon the 
mind at all, such as the beating of the heart, the digestion of 
food, the nutrition, the respiration of those who sleep, and, even 
in those vrho are awake, walking, singing, and other similar 
actions wdien they are performed without the mind thinking about 


them. And when one who falls from a height throws his hands 
forward to save his head, it is in virtue of no ratiocination that he 
performs this action ; it does not depend upon his mind, but 
takes place merely because his senses, being affected by the 
present danger, cause some change in his brain, which deter¬ 
mines the animal spirits to pass thence into the nerves in such a 
manner as is required to produce this motion, in the same way 
as in a machine, and without the mind being able to hinder it.” 
I know in no modern treatise of a more clear and precise state¬ 
ment, of a more perfect illustration than this of what we under¬ 
stand by the automatic action of the brain. And what is very 
remarkable, in speaking of these movements which arise by a 
sensation being as it were reflected from the central apparatus 
into a limb—as, for example, when one’s finger is pricked and 
the arm is suddenly drawn up, the motion of the sensory nerve 
travels to the spine and is again reflected down to the muscles of 
the arm—Descartes uses the very phrase that we at this present 
time employ; he speaks of the “ esprits reJlicJiis^'* the reflected 
spirits; and that this was no mere happy phrase lost upon his 
contemporaries will be obvious if you consult the famous work of 
Willis, the Oxford professor, “De Anima Brutorum,” which 
was published about 1672. In giving an account of Descartes’ 
views he boiTows this very phrase from him, and speaks 
of this reflection of the motion of a sensory nerve into 
the motion of a motor nerve, “sicut undulatione reflexa,” as 
if it were a wave thrown back; so that we have not only 
the thing reflex action described, but we have the phrase 
“ reflex ” recognised in its full significance. 

And the last great service to the physiology of the nervous 
system which I have to mention as rendered by Descartes 
was this, that he first, so far as I know, sketched out a 
physical theory of memory. What he tells you in substance 
is this, that when a sensation takes place, the animal spirits 
travel up the sensory nerve, pass to the appropriate part of 
the brain, and there, as it were, find their way through the 
pores of the substance of the brain. And he says that when 
this has once taken place, when the particles of the brain 
have themselves been, as it were, shoved aside a little by a 
single passage of the animal spirits, the passage is made easier in 
the same direction for any subsequent flow of animal spirits ; and 
that the repetition of this action makes it easier still, until, at 
length, it becomes very easy for the animal spirits to move these 
particular particles of the brain, the motion of which gives rise to 
the appropriate sensation ; and, finally, the passage is so easy 
that almost any impulse which stirs the animal spirits causes them 
to flow into these already open pores more easily than they would 
flow in any other direction ; and the flow of the animal spirits 
recalls the image, the state of consciousness called into existence 
by a former sensory impression. This view is essentially at one 
with all our present physical theories of memory. That memory 
is dependent upon a physical process stands beyond question. 
The results of the study of disease, the results of the action 
of poisonous substances, all conclusively point to the fact that 
memory is inseparably connected with the integrity of certain 
material parts of the brain and dependent upon them, and I know* 
of no hypothesis by which this fact can be accounted for except 
by one which is essentially similar to the notion of Descartes, a 
notion that the impression once made makes subsequent im¬ 
pressions easier and therefore allows almost any indirect 
disturbance of the brain to call up tliis particular image. 

So far, the ideas started by Descartes have simply been 
expanded, enlarged, and defined by modern research; they are 
the keystones of the modern physiology of the nervous system. 
But in one respect Descartes proceeded further than any of his 
contemporaries, and has been followed by very few of his suc¬ 
cessors in later days, although his views were for the best part of 
a century largely dominant over the intellectual mind of Europe. 
Descartes reasoned thus : “I can account for many of the actions 
of living beings mechanically, since reflex actions take place 
without the intervention of consciousness, and even in opposition 
to the will.” As, for example, when a man in falling meebani- 
cally puts out his hand to save himself, or when a person, to use 
another of Descartes’ illustrations, strikes at his friend's eye^ apd 
although the friend knows he does not mean to lirt he 
nevertheless cannot prevent the muscles of Ms eye firto 
“ In these cases,” Descartes said, “ I have that 

the nervous system acts mechanically without l|te feterv^feion of 
consciousness and without the interyehtion of the wilj, or, it may 
be, in opposition to it Why, tfien; May t not e^end this id^ 
furdier? As actions of a 'certhibi, 'UmoUnt^nf ;c6mplexity are 
brought about in this way,- ’^hyrjiipy keto of still greater 
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complexity be SO produced? Wiiy, in fact, may it not^be that 
the whole of man’s physical actions are mechanical, his mind 
living apart, as it were, and only occasionally interfering by 
means of volition ? ” And it so happened that Descartes wms 
led by some of his speculations to believe that beasts had no 
souls, and consequently could have no consciousness ; and thus, 
his two ideas harmonising together, he developed that famous 
hypothesis of the automatism of brutes, which is the main sub¬ 
ject of my present discourse. What Descartes meant by this 
was that animals are absolute machines, as if they were mills or 
barrel organs ; that they have no feelings ; that a dog does not 
see, and does not hear, and does not smell, but that the impres¬ 
sions which would produce those states of consciousness in our¬ 
selves, give rise in the dog, by a mechanical reflex process, to 
actions which correspond to those which we perform when we 
do smell, and do taste, and do see. On the face of it this ap¬ 
pears to he a most smprising hypothesis, and I do not wonder 
that it proved to be a stumbliug-block even to such acute and 
sublie men as Henry More, who was one of Descartes’corre¬ 
spondents ; and yet it is a veiy singular thing that this, the 
boldest and most paradoxical notion which Descartes broached, 
has received as much and as strong support from modern physio¬ 
logical research as any other of his hypotheses. I will endea¬ 
vour to explain to you in as few words as possible what is the 
nature of that support, and why it is that Descartes’ hypothesis, 
although I am hound to say I do not agree with it, nevertheless, 
remains at this present time not only quite as defensible as it was 
in his own time, but I should say, upon the whole, a little more 
defensible. 

If it should happen to a man that by accident his spinal 
cord is divided, he would become paralysed below the point 
of injury. In such case his limbs would be absolutely para¬ 
lysed j he would have no control over them, and they would 
be devoid of sensation. You might prick his feet, or burn them, 
or do anything else you like with them, and they would be abso¬ 
lutely insensible. Consciousness, therefore, so far as we can have 
any knowledge of it, would be entirely abolished in. that part of 
the central nervous apparatus which lies below the injury. But 
although the man under these circumstances is paralysed in the 
Ren?e of not being able to move his own limbs, he is not para- 
•Ijsed in the sense of their being deprived of motion, for if you 
tichle the soles of his feet with a feather the limbs will be drawn 
up just as vigorously, perhaps a little more vigorously, than when 
he was in full possession of the consciousness of what happened 
to him. Now, that is a reflex action. The impression is 
transmitted from the skin to the spinal cord, it is reflected from 
the spinal cord, and passes down into the muscles of the limbs, 
and ibey are dragged up in this manner—dragged aw^ay from the 
sources of irritation, though the action, you will observe, is a 
purely automatic or mechanical action. Suppose we deal with 
a frog in the same way, and cut across the spinal cord. The 
frog Tails into precisely the same condition. So far as the frog 
is concerned, his limbs are useless; but you have merely to apply 
the slightest irritation to the skin of the foot, and the limb is in¬ 
stantly drawn away. Now, if we have any ground for argument 
at all, we have a right to assume that, under these circum¬ 
stances, the lower half of the frog’s body is ss devoid of con¬ 
sciousness as is the lower half of the man’s body ; and that the 
body of the frog below the injury is in this case absolutely de¬ 
void of consciousness, is a mere machine like a musical box or a 
barrel-organ, or a watch. You will remark, moreover, that the 
movement of the limbis is purposive—that is to say, that when 
you irritate the skin of the foot, the foot is drawn away from the 
danger, just as it would be if the frog were conscious and 
rational, and could act in accordance with rational conscious¬ 
ness. But you may say it is easy enough to understand how so 
simple an action might take place mechanically. 

Let US consider another experiment. Take this creature, which 
ceitainly cannot feel, and touch the skin of the side of the body 
with a little acetic acid, a little vinegar, which in a frog that could 
feel would give rise to great pain. In this case there can be no 
pain, because the application is made below the point of section j 
nevertheless, the frog lifts up the limb of the same side, and ap¬ 
plies the foot to rubbing off the acetic acid ; and, what is still 
more remarkable, if you hold down the limb so that the frog 
cannot use it, lie will, by and by, take the limb of the other side 
and turn it across the body, and use it for the same rubbing pro¬ 
cess. It is impossible that the frog, if it were in its entirety and 
were reasoning, could perform actions more purposive th an 
these, and yet we have most complete assurance that in 
this case the frog is not acting from purpose, has no con^ 


sciousness, is a mere automatic machine. But now suppose 
that instead of making your section of the cord in the middle 
of the body, you had made it in such a manner as to divide the 
liindermost part of the brain from the foremost part of the brain, 
and suppose the foremost two-thirds of the brain entirely taken 
away, the frog is then absolutely devoid of any spontaneity \ it 
will remain for ever where you leave it; it will not stir unless it 
is touched ; it sits upright in the condition in wdiich a frog habi¬ 
tually does sitbut it differs from the frog which I have just 
described in this, that if you throw it into the water it begins to 
swim—swims just as well as the perfect frog does. Now, 
swimming, yon know, requires the combination, and indeed the 
very careful and delicate combination, of a great number of 
muscular actions, and the only way we can account for this is, 
that the impression made upon the sensory nerves of the skin of 
the frog by the contact of the water, conveys to the central 
nervous apparatus a stimulus which sets going a certain machinery 
by which all the muscles of swimming are brought into play in 
due order and succession. Moreover, if the frog be stimulated, 
be touched by some irritating body, although we are quite certain 
it cannot feel, it jumps or walks as well as the complete frog can 
do. But it cannot do more than this. 

Suppose ycL one other experiment. Suppose that all that is taken 
away of the brain is what we call the cerebral hemispheres, the 
most anterior part of the brain. If that operation is properly per¬ 
formed, the frog may be kept in a state of full bodily vigour for 
montlis, or it may be for years; but it will sit for ever in the same 
spot. It sees nothing; it hears nothing. It will starve sooner than 
feed itself, although if food is put into its mouth it swallows it. 
On irritation it jumps or walks; if thrown into the water it swims. 
But the most remarkable thing that it does is this~you put it in 
the flat of your hand; it sits there, crouched, perfectly quiet, and 
would sit there for ever. Then if you incline your hand, doing 
it very gently and slowly, so that the frog would naturally tend 
to slip off, you feel the creature’s fore-paws getting a little slowly 
on to the edge of your hand until he can just hold himself there, 
so that he does not fall; then, if you turn your hand, he mounts 
up with great care and deliberation, putting one leg in front and 
then another, until he balances himself with perfect precision 
upon the edge of your hand ; then if you turn your hand over, he 
goes through the opposite set of operations until he comes to sit 
in perfect security upon the back of your hand. The doing of 
all this requires a delicacy of co-ordination, and an adjustment 
of the muscular apparatus of the body which is only comparable 
to that of a rope-dancer among ourselves ; though in truth a frog 
is an animal very poorly constructed for rope-dancing, and on 
the whole vre may give him rather more credit than wc should 
to a human dancer. These movements are performed with the 
utmost steadiness and precision, and you may vary the position 
of your hand, and the Irog, so long as you arc reasonably slow 
in your movements,' will work backwards and forwards like a 
clock. And what is still more wonderful is, that if you put the 
frog on a table, and put a book between him and the light, and 
give him a little jog behind, he will jump-—take a long jump, 
very possibly—biit he won’t jump against the book ; he will 
jump to the right or to the left, but he will get out of the way, 
showing that although he is absolutely insensible to ordinary im¬ 
pressions of light, there is still a something which passes through 
the sensory nerve, acts upon the machinery of his nervous system, 
and causes it to adapt itself to the proper action. 

Can we go further than this? I need not say that since those days 
of commencing anatomical science when criminals were handed 
over to the doctors, we cannot make experiments on human beings, 
but sometimes they are made for us, and made in a very remarkable 
manner. That operation called war is a great series of physio¬ 
logical experiments, and sometimes it happens that these physio- 
I logical experiments bear very remarkable fruit. I am indebted 
to my friend General Strachey for bringing to my notice an 
account of a case which appeared within the last four or five days 
article of the yottr^ial des Debats, A French 
soldier, a sergeant, was wounded at the battle of Bazeilles, one, 
as you mcoUect, of the most fiercely contested battles of the late 
man was shot in tlie head, in the region of what we 
call the left parietal bone. The bullet fractured the bone. The 
^rgeant lim enough vigour left to send his bayonet through the 

wandered a few hundred yards 
out of the vfflage, fell senseless, but, after the action, was picked up 
taken the hospital, where he remained some time. When 
he came to himself as usual in such cases of injury, he was para¬ 
lysed on the opposite side of the body, that is to say, the right 
arm and the right leg were completely paralysed. That state of 
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things lasted, I think, the better part of two years, but sooner or 
iater he recovered from it, and now he is able to walk about with 
activity, and only by careful measurement can any difference 
between the two sides and his body be ascertained. The inquiry, 
the main results of which I shall give you, has been conducted 
by exceedingly competent persons, and they report that at pre¬ 
sent this man lives two lives, a normal life and an abnormal life. 
In his normal life he is perfectly well, cheerful, does his work as 
a hospital attendant, and is a respectable, well-conducted man. 
This normal life lasts for about seven-and-twenty days, or there¬ 
abouts, out of every month ; but for a day or two in each month 
he passes suddenly and without any obvious change into his 
abnormal condition. In this state of abnormal life he is still 
active, goes about as usual, and is to all appearance just the 
same man as before, goes to bed and undresses himself, gets up, 
makes his cigarette and smokes it, and eats and drinks. But he 
neither sees, nor hears, nor tastes, nor smells, nor is he conscious 
of anything whatever, and he has only one sense organ in a 
state of activity, namely, that of touch, which is exceedingly 
delicate. If you put an obstacle in his way, he knocks 
against it, feels it and goes to the one side ; if you push him 
in any direction, he goes straight on until something stops him. 

I have said that he makes his cigarettes, but you may supply 
him with shavings or of anything else instead of tobacco, and 
still he will go on making his cigarettes as usual His actions 
are purely mechanical. He feeds voraciously, but whether you 
give him aloes or assafoetida, or the nicest thing possible, it is 
all the same to him. The man is in a condition absolutely 
parallel to that of the frog I have just described, and no doubt 
when he is in this condition the functions of his cerebral hemi¬ 
spheres are, at any rate, largely annihilated. He is very nearly 
—I don’t say wholly, but very nearly—in the condition of an 
animal in which the cerebral hemispheres are extirpated. And 
his state is wonderfully interesting to me, for it bears on the 
phenomena of mesmerism, of which I saw a good deal when I 
was a young man. In this state he is capable of performing all 
sorts of actions on mere suggestion. For example, he dropped 
his cane, and a person near him putting it into his hand, the feel¬ 
ing of the end of the cane evidently produced in him those 
molecular changes of the brain which, had he possessed con¬ 
sciousness, would have given rise to the idea of his rifle ; for he 
threw himself on his face, began feeling for his cartridges, went 
through the motions of touching his gun, and shouted out to an 
imaginary comrade, “ Here they are, a score of them j but we 
will give a good account of them.” But the most remarkable 
fact of all is the modification which this injury has made in the 
man’s moral nature. In his normal life he is' an upright and 
honest man. In his abnormal state he is an inveterate thief. He 
will steal everything he can lay his hands upon, and if he cannot 
steal anything else, he will steal his own things and hide them 
away. 

Now, if Descartes had had this fact before him, need I 
tell you that his theory of animal automatism would have been 
enormously strengthened ? He would have said: “ Here is a 
case of a man performing actions more complicated, and to all 
appearance more dependent on reason, than any of the ordinary 
operations of animals, and yet you have positive proof that these 
actions are purely mechanical. What, then, have you to urge 
against my doctrine that all animals are mere machines ? ” In 
the words of Malebranche, who adopted Descartes’ view, ‘‘In 
dogs, cats, and other animals, there is neither intelligence nor 
piritual soul as we understand the matter commonly ; they eat 
without pleasure, they cry out without pain, they grow without 
knowing it, they desire nothing, they know nothing, and if they 
act with dexterity and in a manner which indicates intelligence, 
it is because God having made them with the intention of pre¬ 
serving them, .He has constructed their bodies in such a manner 
that they escape organically, without knowing it, everything 
which could injure them and which they seem to fear.” 
Descartes put forward this hypothesis, and I do not know that 
it can be positively refuted. We can have no direct observation 
of consciousness in any creature but ourselves. But I must say 
for myself—^looking at the matter on the ground of analogy— 
taking into account that great doctrine of continuity which for¬ 
bids one to suppose that any natural phenomena can come into 
existence suddenly and without some precedent, gradual modifi¬ 
cation tending towards it, and taking into account the incontro¬ 
vertible fact that the lower vertebrated animals possess, in a less 
developed condition, that part of the brain which we have every 
reason to believe is the organ of consciousness in ourselves, it 
seems vastly more probable that the lower animals, although 


they may not possess that sort of consciousness which we have 
ourselves, yet have it in a form proportional to the comparative de¬ 
velopment of the organ of that consciousness, and foreshadow more 
or less dimly those feelings which we possess ourselves. I think 
that is the most rational conclusion that can be come to. It has 
this advantage, though this is a consideration which could not 
be urged in dealing with questions that are susceptible of demon¬ 
stration, but which is well worthy of consideration in a case like 
the present, that it relieves us of the very terrible consequences 
of making any mistake on this subject. I must confess that, 
looking at the terrible struggle for existence which is everywhere 
going on in the animal world, and considering the frightful 
quantity of pain with which that process must be accompanied, 
if animals are sensitive, I should be glad if the probabilities were 
in favour of the view of Descartes. But, on the other hand, 
considering that if we were to regard animals as mere machines, 
we might indulge in unnecessary cruelties and in careless treatment 
of them, I must confess I think it much better to err on the right 
side, and not to concur with Descartes on this point. 

But let me point out to you that although we may come to the 
conclusion that Descartes was wrong in supposing that animals 
are insensible machines, it does not in the slighest degree follow 
that they are not sensitive and conscious automata ; in fact, that 
is the view which is more or less clearly in the minds of every 
one of us. When we talk of the lower animals being provided 
with instinct, and not with reason, what we really mean is, tha 
although they are sensitive and although they are conscious, yet 
they act mechanically, and that their different states of con¬ 
sciousness, their sensations, their thoughts (if they have any), 
their volitions (if they have any), are the products and conse¬ 
quences of their mechanical arrangements. I must confess that 
this popular view is to my mind the only one which can be scientifi¬ 
cally adopted. W e are bound by everything we know of the opera¬ 
tions of the nervous system to believe that when a certain molecular 
change is brought about in the central part of the nervous system, 
that change, in some way utterly unknown to txs, causes that state 
of consciousness that we term a sensation. It is not to be doubted 
that those motions which give rise to sensation leave in the brain 
changes of its substance which .answer to what Haller called 
“ vestigia rerum ,and to what that great thinker, David Hartley, 
termed “ Vibratiuncules.” The sensation which has passed away 
leaves behind molecules of the brain competent to its reproduc¬ 
tion—“ sensigenous molecitles,” so to speak—which constitute 
the physical foundation of memory. Other molecular changes 
give rise to conditions of pleasure and pain, and to the emotion 
which in ourselves we call volition. I have no doubt that is the 
relation between the physical processes of the animal and his 
mental processes. In this case it follows inevitably that these states 
of consciousness can have no sort of relation of causation to the 
motions of the muscles of the body. The volitions of animals 
will be simply states of emotion which precede their actions. To 
make clear what I mean, suppose I had a frog placed in my 
hand, and that I could make it, by turning my hand, perform 
this balancing movement. If the frog were a philosopher, lie 
might reason thus :—“ I feel myself uncomfortable and slipping, 
and, feeling myself uncomfortable, I put my legs out to save 
myself. Knowing that I shall tumble if I do not put them 
further, I put them further still, and my volition brings about all 
these beautiful adjustments which result in my sitting safely.” 
But if the frog so reasoned, he would be entirely mistaken ; for 
the frog does the thing just as well when he has no reason, no 
sensation, no possibility of thought of any kind. The only con¬ 
clusion, then, at which there seems any good ground for arriving 
is that animals are machines, but that they are conscious 
machines, 

I might with propriety consider what I have now said as tlie 
conclusion of the observations which I have to offer concerning 
animal automatism. So far as I know, the problem which we 
have hitherto been discussing is an entirely open one. I do not 
know that there is any reason why any person, whatever bis 
opinions may be, should he prevented, if he be so inclined, 
from accepting the doptrine which I have just now put before you. 
So far as we know, animals are conscious automata. That doc¬ 
trine is perfectly consistent with any view that we may choose fo 
take on the very curious speculation^—Whether ammals poroess 
souls or not, and if they possess souls, whether those souls are im¬ 
mortal or not. The doctrine to which I have referined not mopu- 
sdstent with the perfectly strict and literal 

text concerning “the beast that ped^e^? not, on the other 
hand, does it prev^t anyone amiaWe con- 
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victions ascribed by Pope to his untutored savage, that when he 
passed to the realms of the blessed ''his faithful dog should bear 
him company.” In fact, all these accessory questions to which 
I have referred involve problems which cannot be discussed by 
physical science, inasmuch as they do not lie within the scope of 
physical science, but come into the province of that great mother 
of all science, Philosophy, Before any direct answer can be 
given upon any of these questions we must hear what Philo¬ 
sophy has to say for or against the views that may be held. I 
need hardly say—especially having detained you so long as I 
find I have done—that I do not propose to enter into that region 
of discussion, and I might, properly enough, finish what I have 
to say upon the subject—especially as I have reached its natural 
limits—if it were not that an. experience, now, I am sorry to say, 
extending over a good many years, leads me to anticipate tliat 
what I have brought before you to-night is not likely to escape 
the fate which, upon many occasions within my recollection, has 
attended statements of scientific doctrine and of the conclusions 
towards which science is tending, which have been made in a spirit 
intended at any rate to be as calm and as judicial as that in which 
I have now laid these facts before you. I do not doubt that the 
fate which has befallen better men will befall me, and that I 
shall have to bear in patience the reiterated assertion that doc¬ 
trines such as I have put before you have very evil tendencies. I 
should not wonder if you were to be told by persons speaking with 
authority—^not, perhaps, with that authority which is based upon 
knowledge and wisdom, but still with authority—that my intention 
in bringing this subject before you is to lead you to apply the doc¬ 
trine I have stated, to man as well as biutes, and it will then 
certainly be further asserted that the logical tendency of such a 
doctrine is Fatalism, Materialism, and Atheism. Now, let me ask 
you to listen to another product of that long experience to which 
I referred. Logical consequences are very important; but in the 
coui'se of my experience I have found that they are the scare¬ 
crows of fools and the beacons of wise men. Logical conse¬ 
quences can take care of themselves. The only question for any 
man to ask is—" Is this doctrine true, or is it false? ” No other 
question can possibly be taken into consideration until that one 
is settled. And, as I have said, the logical consequences of doc¬ 
trines can only serve as a warning to wise men to ponder well 
whether the doctrine submitted for their consideration be true or 
not, and to test it in every possible direction. Undoubtedly I do 
hold that the view I have taken of the relations between the 
physical and mental faculties of brutes applies in its fulness and 
entirety to man ; and if it were true that the logical consequences 
of that belief must land me in all these terrible consequences, I 
should not hesitate in allowing myself to be so landed. I should 
'conceive that if I refused I should have done the greatest and 
most abominable violence to everything which is deepest in my 
moral nature. But now I beg leave to say that, in my conviction, 
there is no such logical connection as is pretended between 
the doctrine I accept and the consequences which people 
profess to draw from it. Some years ago I had occasion, 
in dealing with the philosophy of Descartes, and some other 
matters, to state my conviction pretty fully on those sub¬ 
jects, and, although I know from experience how futile it is to 
endeavour to escape from those nicknames which many people 
mistake for argument, yet, if those who care to investigate these 
qu^tions in a spirit of candour and justice will look into those 
writings of niine, they wdll see my reasons for not imagining that 
such conclusions can be dra’wn from such premises. To thore 
who do not look into these matters witli candour and with a 
desire to know the truth, I have nothing whatever to say, except 
to warn them^ on their own behalf what they do; for assuredly 
if, for preaching such doctrine as I have preached to you to-night, 
I am cited before the bar of public opinion, I shall not stand 
Aere alone. On my one hand I shall have, among theologians, 
St. Augustine, John Calvin, and a man whose name should be 
weU known to the Presbyterians of Ulster—Jonathan Edwards— 
unless, indeed, it be the fashion to neglect the study of the great 
mastm of divinity, as many other great studies are neglected 
nowadays; and I should have upon my other hand, amon^ 
philosophers, Leibnitz; I should have Vere Malehranche who 
saw all things in God; I should have David Hartley, the theo¬ 
logian ^ well as philosopher ; I should have Charles Bonnet 
me ^eminent naturalist, and one of the most zealous defenders 
Chnstianity has ever had. I think I should have, within easy 
reach^ at any rate, John Locke. Certainly the school of Descartes 
would be there, if not their master; and I am inclined to think 
mt, in due justice, a citation would have to be served upon 
temsanufil Kant himself. In such society it may be better tp be 


a prisoner than a judge ; but I would ask those who are likely 
to be influenced by the din and clamour which are raised about 
these questions, whether they are more likely to be right in 
assuming that those great men I have mentioned—the fathers of 
the Church and the fathers of Philosophy—knew what they were 
about; or that the pigmies who raise the din know better than 
they did what they meant. It is not necessary for any man to 
occupy himself with problems of this kind unless he so choose. 
Life is full enough, filled to the brim, by the performance of its 
ordinary duties ; but let me warn you, let me beg you to believe, 
that if a man elect to give a judgment upon these great ques¬ 
tions ; still more, if he assume to himself the responsibility of 
attaching praise or blame to his fellow-men for the judgments 
which they may venture to express—then, unless he would commit 
a sin more grievous than most of the breaches of the Decalogue, 
he must avoid a lazy reliance upon the information that is 
gathered by prejudice and filtered through passion. Let him go 
to those great sources that are open to him as to every one, and 
to no man more open than to an Englishman ; let him go back 
to the facts of nature, and to the thoughts of those wise men 
who for generations past have been the interpreters of nature. 


rAffi CARNIVOROUS HABITS OF PLANTS^ 

I HAVE chosen for the subject of my address to you from the 
chair in which the Council of the British Association has done 
me the honour of placing me, the carnivorous habits of some of 
our brother-orgaxrisms—Plants. 

Various observers have described with more or less accuracy 
the habits of such vegetable sportsmen as the Sundew, the 
Venus’s Fly-trap, and the Pitcher-plants, but few have inquired 
into their motives; and the views of those who have most 
accurately appreciated these have not met with that general 
acceptance which they deserved. 

Quite recently the subject has acquired a new interest, from 
the researches of Mr. Darwin into the phenomena which ac¬ 
company the placing albuminous substances on the leaves of 
Drosera and Pinguicula, and which, in the opinion of a very 
eminent physiologist, prove,'in the case of Dionma, that this plant 
digests exactly the same substances and in exactly the same way 
that the human stomach does. With these researches Mr. 
Darwin is still actively engaged, and it has been with the view of 
rendering him such aid as ray position and opportunities at Kew 
afforded me, that I have, under his instructions, examined some 
other carnivorous plants. 

In the course oT my inquiries I have been led lo look into the 
early history of the whole subject, which I find to be so little 
known and so interesting that I have thought that a sketch of 
it, up to the date of Mr. Darwin’s investigations, might prove 
acceptable to the members of this Association. In drawing it 
up, I have been obliged to limit myself to the most important 
plants; and- with regaixl to such of these as Mr. Darwin has 
studied, I leave it to him to announce the discoveries which, with 
his usual frankness, he has communicated to me and to other 
friends; whilst with regard to those which I have myself studied, 
Sarracenia and Nepenthes, I shall briefly detail such of my ob¬ 
servations and experiments as seem to be the most suggestive. 

Dioncca.^ —About 176S Ellis, a well-known English naturalist, 
sent to Linnoeus a drawing of a plant, to which he gave the 
poetical name of Dionsea. ‘' In the year 1 765,” he writes, " our 
late worthy friend, Mr. Peter Collinson, sent me a dried speci¬ 
men of this curious plant, which he had received from Mr. J ohn 
Bartram, of Philadelphia, botanist to the late King.” Ellis 
flowered the plant in his chambers, having obtained living 
specimens fronx Ameiica. I will 'read the account which he 
gave of it to Linneeus, and which moved the great naturalist to 
; declare that, though he had seen and examined no small number 
of plants, he had never met with so wonderful a phenomenon : — 

"The plant, Ellis says, shows that Nature may have some 
views towards its nourishment, in forming the upper joint of its 
leaf like a machine to catch food ; upon the middle of this lies 
the bait for the unhappy insect that becomes its prey. Many 
:^nute red glands that cover its surface, and which perhaps 
discharge sweet liquor, tempts the animal to taste them; and the 
instant these tender parts are hriiated by its feet, tlie two lobes 
rise up,, fast, lock the rows of spines together, and 

squeeze it to death. And further, lest the strong efforts for life 
in the creature just taken should serve to disengage it, three 
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small erect spines are fixed near tlie middle of each lobe, among 
the glands, that effectually put an end to all its struggles. _Nor 
do the lobes ever open again, while the dead animal continues 
there. But it is nevertheless certain that the plant cannot dis¬ 
tinguish an animal from a vegetable or mineral substance; for if 
we introduce a straw or pin between the lobes, it will grasp it 
fully as fast as if it was an insect.” 

This account, which in its way is scarcely less horrible than 
the descriptions of those medimval statues which opened to 
embrace and stab their victims, is substantially correct, but erro¬ 
neous in some particular's. I prefer to trace out our knowledge 
of the facts in historical order, because it is extremely important 
to realise in so doing how much our appreciation of tolerably 
simple matters may be influenced by the prepossessions that 
occupy our mind. 

We have a striking illustration of this in the statement pub¬ 
lished by Linnseus a few years afterwards. All the facts which 
I have detailed to you were in his possession; yet he was evi¬ 
dently unable to bring himself to believe that Nature intended 
the plant—to use Ellis's words—to receive some nourishment 
from the animals it seizes ; ” and he accordingly declared, that as 
soon as the insects ceased to struggle, the leaf opened and let 
them go. He only saw in these wonderful actions an extreme 
case of sensitiveness in the leaves, which caused them to fold up 
when irritated, just as the sensitive plant does ; and he conse¬ 
quently regarded the capture of the disturbing insect as something 
merely accidental and of no importance to the plant. He was, 
however, too sagacious to accept Ellis’s sensational account of 
the coup which the insects received from the three stiff 

hairs in the centre of each lobe of the leaf. 

Linneeus’s authority ovei'borc criticism, if any were offered; 
and his statements about the behaviour of the leaves were faith¬ 
fully copied from book to book. 

Broussonet (in 1784) attempted to explain the contraction of 
the leaves by supposing that the captured insect pricked them, 
and so let out the fluid which previously kept them turgid and 
expanded. 

Dr. Darwin (1761) was contented to suppose that the Dionma 
surrounded itself with insect traps to prevent depredations upon 
its flowers. 

Sixty years after Linnmus wTote, however, an able botanist, 
the Rev. Dr, Curtis (dead but a fe'w years since) resided at 
Wilmington, in North Carolina, the head-quarters of this very 
local plant. In 1834 ho published an account of it in the Jjosiou 
youruiil of IVati! 7 -al Illsiory, which is a model of accurate 
scientific observation. This is what he said :—^‘Each half of 
the leaf is a little concave on the inner side, where are placed 
three delicate hair-like organs, in such an order that an insect 
can hardly traverse it vdthout interfering mth one of them, when 
the two sides suddenly collapse and enclose the prey, wdth a force 
surpassing an insect’s efforts to escape. The fringe of hairs on 
the opposite sides of a leaf interlace, like the fingers of two 
hands clasped together. The sensitiveness resides only in these 
hair-like pi'ocesses on the inside, as the leaf may be touched or 
pressed in any other part without sensible effects. The little 
prisoner is not crushed and suddenly destroyed, as is sometimes 
supposed, for I have often liberated captive flies and spiders, 
which sped away as fast as fear or joy could carry them. At 
other times I have formd them enveloped in a fluid of a muci- 
la^nous consistence, wdiich seems to act as a solvent, the insects 
being more or less consumed in it.” 

To Ellis belongs tire credit of divining the purpose of the 
capture of insects by the Dionrea. But Curtis made out the 
details of the mechanism, by ascertaining the seat of the sensi¬ 
tiveness in the leaves ; and he also pointed out that the secretion 
was not a lure exuded before the capture, but a true digestive 
fluid poured out, like our own gastric juice after the ingestion 
of food. 

For smother generation the history of this wonderful plant 
stood still; but in 1868 aii American botanist, Mr. Canby, who 
is happily still engaged in botanical research—while staying in 
the Dioncea district, studied the habits of the plant pretty care¬ 
fully, especially the points which Dr. Curtis had made oaL His 
first idea was that “ the leaf had the power of dissolving animal 
matter, which was then allowed to flow along the somewhat 
trough-like petiole to the root, tlrus furnishing the plant with 
highly nitrogenous food.” By feeding the leaves with small 
pieces of beef, he found, however, that these were completely 
dissolved and absorbed ; the leaf opening again with a dry sur¬ 
face, and ready for another meal, though with an appetite some¬ 
what jaded. He found that cheese disagreed horribly with the 


leaves, turning them black, and finally killing them. Finally, 
he details the useless struggles of a Curculio to escape, as 
thoroughly establishing the fact that the fluid already mentioned 
is actually secreted, and is not the result of the decomposition 
of the substance which the leaf has seized. The Curculio being 
of a resolute nature, attempted to eat his way out,—‘‘when 
discovered he was still alive, and had made a small hole through 
the side of the leaf, but was evidently becoming very weak. On. 
opening the leaf, the fluid was found in considerable quantity 
around him, and was without doubt gradually overcoming him. 
The leaf being again allowed to close upon him, he soon died.” 

At the meeting of this Association last year, Dr. Burdon- 
Sanderson made a communication, which, from its remarkable 
character, was well worthy of the singular history of this plant; 
one by no means closed yet, but in which his observations will 
head a most interesting chapter. 

It is a generalisation—^now almost a household word—that all 
living things have a common bond of union in a substance— 
always present where life manifests itself—which underlies all 
their details of structure. This is protoplastn. One of its 
most distinctive properties is its aptitude to contract ,* and when 
in any given organism the particles of protoplasm are so arranged 
that they act as it were in concert, they produce a cumulative 
effect which is very manifest in its results. Such a manifestation 
is found in the contraction of muscle ; and such a manifestation 
we possibly have also in the contraction of the leaf of Dioncea, 

The contraction of muscle is well known to be accompanied 
by certain electrical phenomena. When we place a fragment of 
muscle in connection with a delicate galvanometer, we find that 
between the outside surface and a cut surface there is a definite 
current, due to what is called the electromotive force of the 
muscle. Now, when the muscle is made to contract, this electro¬ 
motive force momentarily disappears. The needle of the gal¬ 
vanometer, deflected before, swings back towards the point of 
rest; there is what is called a negative variation. All students 
of the vegetable side of organised nature were astonished to 
hear from Dr. Sanderson that certain experiments which, at the 
instigation of Mr. Darwin, he ha d made, proved to demonstra¬ 
tion that when a leaf of Dionma contracts, the effects produced 
are precisely similar to those which occur when muscle contracts. 

Not merel}’*, then, are the phenomena of digestion in this 
wonderful plant like those of animals, but the phenomena of 
contractility agi-ee with those of animals also. 

Droscra .—Not confined to a single district in the New World, 
but distributed over the temperate parts of both hemispheres, in 
sandy and marshy places, are the curious plants called Sundews 
—the species of the genus Droscra. They are now known to be 
near congeners of Diomna, a fact which vras little more than 
guessed at when the curious habits which I am about to describe 
were first discovered. 

Within a year of each other, two persons—one an Englishman, 
the other a German—observed that the curious hairs which every¬ 
one notices on the leaf of Drosera w'cre sensitive. 

This is the account which Mr. Garclom, a Derbyshire botanist, 
gives of what his friend Mr, Wliateley, “ an eminent London 
surgeon,” made out in 1780 :—“ On inspecting some of the 
contracted leaves we observed a small insect or fly very closely 
imprisoned therein, which occasioned some astonishment as to 
how it happened to get into so confined a situation. Afterwards, 
on Mr. Whateley’s centrically pressing with a pin other leaves 
yet in their natural and expanded form, we observed a remark¬ 
ably sudden and elastic spring of the leaves, so as to become 
inverted upwards, and, as it were, encircling the pin, which 
evidently showed the method by which the fly came into its 
embarrassing situation.” 

This must have been an account given from memory, and 
represents the movement of the liairs as much more rapid than 
it really is. 

In July of the preceding year (though the account was not 
published till two years afterwards), Roth, in Germany, had 
remarked in Drosera 7 vtimdifolia and longifolia, “that many 
leaves were folded together from the point towards the bas^ and 
that all the hairs were bent like a bow, but that there was no 
apparent change on the leaf-stalk.” Upon opening these l^ves, 
he says, “I found in each a dead insect; hence I imagined thdf 
this plant, which has some resemblance to the Dmnm^ 
might also have a similar moving power.” ^ ^ 

“With a pair of pliers I placed an .aafc.'upon .bf, 

the leaf of D. rotundifoUa^ but not so '''toplant 
The ant endeavoured to escape, but'by the .dammy 
jtdee at the points <£ tide haife^ wfeidi out by its 
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into fine threads. In some minutes the short hairs on the disc 
of the leaf began to bend, then the long hairs, and laid them¬ 
selves upon the insect. After a while the leaf began to bend, 
and in some hours the end of the leaf was so bent inwards as to 
touch the base. The ant died in fifteen minutes, which was 
before all the hairs had bent themselves.” 

These facts, established nearly a century ago by the testimony ' 
of independent observers, have up to the present time been 
almost ignored; and Trecul, writing in 1855, boldly .asserted 
that the facts were not true. 

More recently, however, they have been repeatedly verified: 
in Germany by Nilschke, in i860; in America by a lady, Mrs. 
Treat, of New Jersey, in 1871; in this country by Mr. Darwin, 
and also by Mr. A. W. Bennett. 

To Mr. Darwin, who for some years past has had the subject 
under investigation, we are indebted, not merely for the complete 
confirmation of the facts attested by the earliest observers, but 
also for some additions to those facts which are extremely im¬ 
portant. The whole investigation still awaits publication at his 
hands, but some of the points which were established have been 
announced by Professor Asa Gray in America, to whom Mr. 
Darwin had communicated them. 

Mr. Darwin found that the hairs on the leaf of Drosera re¬ 
sponded to a piece of muscle or other animal substance, while to 
any particle of inorganic matter they were nearly indifferent. 
To minute fragments of carbonate of ammonia they were more 
responsive. 

I will now give the results of Mrs. Treat’s experiments, in her 
own words :— 

“ Fifteen minutes past ten I placed hits of raw beef on some 
of the most vigorous leaves of Drosera longifoUa, Ten minutes 
past twelve two of the leaves had folded around the beef, hiding 
it from sight Half-past eleven on the same day, I placed living 
flies on the leaves of Z>. longifolia. At twelve o’clock and forty- 
eight minutes, one of the leaves had folded entirely round its 
victim, and the other leaves had partially folded, and the flies had 
ceased to struggle. By half-past two, four leaves had each folded 
around a fly. The leaf folds from the apex to the petiole, after 
the manner of its vernation. I tried mineral substances, bits of 
dried chalk, magnesia, and pebbles. In twenty-four hours 
neither the leaves nor the bristles had made any move in clasping 
these articles. I wetted a piece of chalk in water, and in less than 
an hour the bristles were curving about it, but soon unfolded 
again, leaving the chalk free on the blade of the leaf. ” 

Time will not allow me to enter into further details with 
respect to Dionsea and Drosera. The repeated testimony of 
various observers spreads over a century, and though at no time 
warmly received, must, I think, satisfy you that in this small 
family of the Droseracej3e we have plants which in the first place 
capture animals for purposes of food, and in the second, digest 
and dissolve them by means of a fluid which is poured out for 
the purpose; and thirdly, absorb the solution of animal matter 
which is so produced. 

Before the investigations of Mr. Darwin had led other persons 
to w^ork at the subject, the meaning of these phenomena was 
very little appreciated. Only a few years ago, Duchartre, a 
French, physiological botanist, after mentioning the views of 
Ellis and Curtis with respect to Dionsea, expressed his opinion 
that the idea that its leaves absorbed dissolved animal substances 
was too evidently in disagreement with our knowledge of the 
function of leaves and the -whole course of vegetable nutrition 
to deserve being seriously discussed. 

Perhaps if the Droseracete were an isolated case of a group of 
plants exhibiting propensities ot this kind, there might be some 
reason for such a criticism. But I think I shall be able to show 
you that this is by no means the case. We have now reason to 
believe that there are many instances of these carnivorous habits 
in different parts of the vegetable kingdom, and among plants 
which have nothing else in common but this. 

As another illustration I shall take the very curious group of 
Pitcher-plants which is peculiar to the New World. And here 
also I think we shall find it most convenient to follow the his¬ 
torical order in the facts. 

Sarracenm, —The genus Sarracenia consists of eight species, 
all similar in habit, and all natives of the Eastern States of 
North America, where they are found mote especially in bogs, 
and even in places covered with shallow water. Their leaves, 
which give them a character entirely their own, are pitcher- 
slia|:^d or trumpet-like, and are collected in tufts sprin^g im¬ 
mediately from the ground; and they send up at the flowering 


season one or more slender stems hearing each a solitary flower. 
This has a singular aspect, due to a great extent to the umbrella 
like expansion in which the style terminates; the shape of this, 
or perhaps of the whole flower, caused the first English settlers 
to give to the plant the name of Side-saddle Flower. 

Sarracenia purpurea is the best known species. About ten 
years ago it enjoyed an evanescent notoriety from the fact that 
its rootstock was proposed as a remedy for small-pox. It is 
found from Ne-wfoundland southward to Florida, and is fairly 
hardy under open-air cultivation in the British Isles, At the 
commencement of the seventeenth century, Clusius published a 
figure of it, from a sketch which found its way to Lisbon and 
thence to Paris. Thirty years later Johnson copied this in his 
edition of Gerard’s Herbal, hoping “that some or other that 
travel into foreign parts may find this elegant plant, and know 
it by this small expression, and bring it home with them, so that 
we may come to a perfecter knowledge thereof.” A few years 
afterwards this wish was gratified. John Tradescant the younger 
found the plant in Virginia, and succeeded in bringing it home 
alive to England. It was also sent to Paris from Quebec by 
Dr. Sarrazin, whose memory has been commemorated in the 
name of the genus, by Tournefort. 

The first fact which was observed about the pitchers was, that 
when they grew they contained water. But the next fact which 
was recorded about them was curiously mythical. Perhaps 
Morrison, who is responsible for it, had no favourable oppor- 
tunites of studying them, for he declares them to be, what is by 
no means really the case, intolerant of cultivation {respuei'e ciil- 
turam videniiir). 

He speaks of the lid, which in all the species is tolerably 
rigidly fixed, as being furnished, by a special act of providence, 
with a hinge. This idea was adopted by Linnaeus, and some¬ 
what amplified by succeeding writers, who declared that in dry 
weather the lid closed over the mouth, and checked the loss of 
water by evaporation. Catesby, in his fine work on the Natural 
History of Carolina, supposed that these water-receptacles might 
“serve as an asylum or secure retreat for numerous insects, from 
frogs and other animals which feed on them —and others 
followed Linnaeus in regarding the pitchers as reservoirs for 
birds and other animals, more especially in times of drought; 
preehet aquam sitie 7 iiibi{s aviciiHs. ” 

The superficial teleology of the last century was easily satisfied ' 
without looking far for explanations, but it is just worth while 
pausing for a moment to observe that, although Linnaeus had no 
materials for making any real investigation as to the pui'pose of 
the pitchers of Sarracenias, he very sagaciously anticipated the 
modem views as to their affinities. They arc now regarded as 
very near allies of water-lilies— precisely the position which 
; Linnaeus assigned to them in his fragmentary attempt at a true 
natural classification. And besides this, he also suggested the 
analogy, which, improbable as it may seem at first sight, has 
been worked out in detail by Baillon (in apparent ignorance of 
Linneeus’ writings) between the leaves of Sarracenia and water- 
lilies. 

Linnaeus seems to have supposed that wSarracenia was originally 
aquatic in its habits, that it had Nymphma-like leaves, and that 
when it took to a terrestrial life its leaves became hollo wed out, 
to contain the water in which they could no longer float—in fact, 

! he showed himself to be an evolutionist of the true Darwinian 
type. 

Catesby’s suggestion was a very infelicitous one. The insects 
which visit these plants may find in them a retreat, but it is one 
from which they never return. Linnmus’ correspondent Coliin- 
son remarked in one of his letters, that “many poor insects 
lose their lives by being drowned in these cisterns of water 
but William Bartram, the son of the botanist, seems to have 
been the first to put on record, at the end of the last century, 
the fact that Sarracenias catch insects and put them to death in 
the wholesale way that they do. 

Before stopping to consider how this is actually achieved, 
I will carry the history a little further. 

In the two species in which the mouth is unprotected by the 
lid it could not be doubted that a part, at any rate, of the con¬ 
tained. fluid, was supplied by rain. But in Sarracenia variolar is, 
in which the lid closes over the mouth, so that rain cannot readily 
enter it, there is no doubt that a fluid is secreted at the bottom 
of the pitchers, which probably has a digestive function. 

preface to his travels in 1791, described 
this fluid, but^ he was mistaken in supposing that it acted as a 
lure. There is a sugary secretion which, attracts insects, but 
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this is only found at the upper part of the tube. Bartram must 
be credited with the suggestion, which he, however, only put 
forward doubtfully, that the insects were dissolved in the fluid, 
and then became available for the alimentation of the plants. 

Sir J. E. Smith, who published a figure and description of 
Sarracenia variolaris^ noticed that it secreted fluid, but was con¬ 
tent to suppose that it was merely the gaseous products of the de¬ 
composition of insects that subserved the processes of vegetation. 
In 1S29, however, thirty years after Bartram’s book, Burnett 
wrote a paper containing a good many original ideas expressed 
in a somewhat quaint fashion, in which he very strongly insisted 
on the existence of a true digestive process in the case of Sarra¬ 
cenia, analogous to that which takes place in the stomach of an 
animal. 

Our knowledge of the habits of Sarracenia Tjariolaris is now 
pretty complete, owing to the observations of two South Carolina 
physicians. One, Dr. M‘Bride, made his observations half a 
century ago, but they had, till quite recently, completely fallen 
into oblivion- He devoted himself to the task of ascertaining 
why it was that Sarraeenia variolaris was visited by flies, and 
how it was that it captured them. This is what he ascertained :— 

“ The cause which attracts flies is evidently a viscid substance 
resembling honey, secreted by or exuding from the internal sur¬ 
face of the tube. From the margin, where it commences, it 
does not extend lower than one-fourth of an inch. The falling 
of the insect as soon as it enters the tube is wholly attributable 
to the downward or inverted position of the hairs of the internal 
surface of the leaf. At the* bottom of a tube split open, the 
hairs are plainly discernible, pointing downwards ; as the eye 
ranges upward they gradually become shorter and attenuated, 
till at or just below the surface covered by the bait they are no 
longer perceptible to the naked eye, nor to the most delicate 
touch. It is here that the fly cannot take a hold suflSciently 
strong to support itself, but falls.” _ ^ 

Dr. Mellichamp, who is now resident in the district in which 
Dr, M‘Bride made his observations, has added a good many par¬ 
ticulars to our knowledge. He first investigated the fluid which 
is secreted at the bottom of the tubes. He satisfied himself that 
it was really secreted, and describes it as mucilaginous, but leav¬ 
ing in the mouth a peculiar astringency. He compared the 
action of this fluid with that of distilled water on pieces of fresh 
venison, and found that after fifteen hours the fluid had produced 
most change, and also most smell; he therefore concluded that 
as the leaves when stuffed with insects become most disgustmg 
in odour, we have to do, not with a true digestion, but with an 
accelerated decomposition. Although he did not attribute any 
true digestive power to the fluid secreted by the pitchers, he 
found that it had a remarkable anresthetic effect upon flies im¬ 
mersed in it- He remarked that “ a fly when throvsm into water 
is very apt to escape, as the fluid seems to run from its wings,” 
but it never escaped from the Sarracenia secretion. About half 
a minute after being thrown in, the fly became to all appearance 
dead, though, if removed, it gradually recovered in from half an 
hour to an hour. 

According to Dr. Mellichamp, the sugary lure discovered by 
Dr. M‘Bride, at the mouth of the pitchers, is not found on either 
the young ones of one season or the older ones of the previous 
year. He found, however, that about May it could be detected 
without difficulty, and more wonderful still, that there is a honey- 
baited pathway leading directly from the ground to the mouth, 
along the broad wing of the pitcher, up which insects are led to 
their destruction. From these narratives it is evident that there 
are two very different types of pitcher in Sarracenia, and an 
examination of the species shows that there may probably be 
three. These may be primarily classified into those with the 
mouth open and lid erect, and which consequently receive the 
rain-water in more or less abundance ; and those vdth the mouth 
closed by the lid, into which rain can hardly, if at aU, find 
ingress. 

To the first of these belongs the weli-knovm S. piti-pmca, with 
inclined pitchers, and a lid so disposed as to direct all the rain that 
falls upon it also into the pitcher; also S* 'fiava, rubra, and Drum- 
mondii, all with erect pitchers and vertical lids; of these three, 
the lid in a young state arches over the mouth, and in an old 
state stands nearly erect, and has the sides so reflected that the 
rain which falls on its upper surface is guided down the outside 
of the back of the pitcher, as if to prevent the flooding of the 
latter. 

To the second group belong S, psittacina and S. varioiaris. 

The tissues of the internal surfaces of the pitchers are singu¬ 
larly beautiful. They have been described in one species oifly, 


the S. purpurea., by August Vogl; but from this all the other 
species which I have examined differ materially. Beginning from 
tlie upper part of the 'pitcher, there are four surfaces, charac¬ 
terised by different tissues, which I shall name and define as 
follows :— 

1. An attractive surface, occupying the inner surface of the 
lid, which is covered with an epidermis, stomata, and (in 
common with the mouth of the pitcher) with minute honey- 
secreting glands \ it is further often more highly coloured than 
any other part of the pitcher, in order to attract insects to the 
honey. 

2. A conducting surface, which is opaque, formed of glassy 
cells, which are produced into deflexed, short, conical, spinous 
processes. These processes, overlapping like the tiles of a house, 
form a surface down which an insect slips, and affords no foot¬ 
hold to an insect attempting to crawl up again. 

3. A glandular surface (seen in S, pitrpured), which occupies 
a considerable portion of the cavity of the pitcher below the 
conducting surface. It is formed of a layer of epidermis with 
sinuous cells, and is studded with glands ; and being smooth 
and polished, this too affords no foothold for escaping insects. 

4. A deientive surface, which occupies the lower part of the 
pitcher, in some cases for nearly its whole length. It possesses 
no cuticle, and is studded with deflexed, rigid, glass-like, needle- 
formed, striated hairs, which further converge towards the axis of 
the diminishing cavity; so that an insect, if once amongst them, 
is effectually detained, and its struggles have no other result than 
to wedge it lower and more firmly in the pitcher. 

Now, it is a veiy curious thing that in S. purpurea, which has 
an open pitcher, so formed as to receive and retain a maximum 
of rain, no honey-secretion has hitherto been found, nor has any 
water been seen to be secreted in the pitcher ; it is, further, the 
only species in which (as stated above) I have found a special 
glandular surface, and in which no glands occur on the detentive 
surface. This concurrence of circumstances suggests the possi¬ 
bility of this plant either having no proper secretion of its own, 
or only giving it off after the pitcher has been filled with rain¬ 
water. 

In S, fiava, which has open-mouthed pitchers and no special 
glandular surface, I find glands in the upper portion of the deten¬ 
tive surface, among the hairs, but not in the middle or lower part 
of the same surface. It is proved that S. Jiava secretes fluid, but 
under what precise conditions I am not aware. I have found 
none but wffiat may have been accidentally introduced in the few 
cultivated specimens which I have examined, either in the full- 
grown state, or in the half-grown when the lid arches over the 
pitcher. I find the honey in these as described by the American 
observers, and honey-secreting glands on the edge of the wing 
of the pitcher, together with similar glands on the outer surface of 
the pitcher, as seen by Vogl in S. purpureal. 

Of the pitchers with closed mouths, I have examined those of 

S. only, whose tissues closely resemble those of S. fiava. 

That it secretes a fluid noxious to insects there is no doubt, 
though in the specimens I examined I found none. 

There is thus obviously much still to be learned with regard 
to Sarracenia, and I hope that American botanists will apply 
themselves to this task. It is not probable that three pitchers, 
so differently constructed as those of A. fiava, pcrpurea, and 
vaHolaris, and presenting such differences in their tissues, should 
act similarly. The fact that insects normally decompose in the 
fluid of all, would suggest the probability that they all feed on 
the products of decomposition; but as yet we are absolutely 
ignorant whether the glands within the pitchers are secretive, or 
absorptive, or both ; if secretive, whether they secrete wateJ: or 
a solvent; and if absorptive, whether they absorb animal matter 
or the products of decomposition. 

It is quite likely, that just as the saccharine exudation only 
makes its appearance during one particular period in the life of 
the pitcher, so the digestive functions may also be only of short 
duration. We should be prepared for this from the case of the 
Dionaea, the leaves of which cease after a time to he fit for 
absorption, and become less sensitive. It is quite certain that 
the insects ~ which go on accumulating in the pitdiers of 
Sarracenias must be far in excess of its needs for any Intimate 
process of digestion. They decompose; and various tbo 

wary to be entrapped themselves, seem habitually to drop ffieir 
eggs into the open mouth of the pitchers, to takeadyant^go ctf the 
accumulation of food. The old pitchars ac® 
to contain Hving larvse and maggot% a sttMeM: tl^ the 

original properties of the flmd wMdh they sedeted ^ m have 

become exhausted; and Bariori tefe td tot tdiousinspctivOTOus 
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birds slit open the pitchers with their beaks to get at the contents. 
This was probably the origin of Linnceus’ statement that the 
pitchers supplied birds with water. 

The pitchers finally decay, and part, at any rate, of their 
contents must supply some nutriment to the plant by fertilising 
the ground in which it grows. 

DarUngtonia. —I cannot take leave of Sarracenia without a 
short notice of its near ally, Darlingtonia, a still more wonderful 
plant, an outlier of Sarracenia in geographical distribution, being 
found at an elevation of 5,000 ft. on the Sierra Nevada of Cali¬ 
fornia, far west of any locality inhabited by Sarracenia. It has 
pitchers of two forms; one, peculiar to the infant state ^ >f the 
plant, consists of narrow, somewhat twisted, trumpet-shaped 
tubes, with very oblique open mouths, the dorsal lip of which is 
drawn out into a long, slender, arching, scarlet hood, that hardly 
closes the mouth. The slight twist in the tube causes these 
mouths to point in various directions, and they entrap very small 
insects only- Before arriving at a state of maturity the plant 
bears much larger, suberect pitchers, also twisted, with the lip 
produced into a large inflated hood, that completely arches over 
a very small entrance to the cavity of the pitcher. A singular 
orange-red, flabby, two-lobed organ bangs from the end of the 
hood, right in front of the entrance, whicli, as I was informed last 
week by letter from Prof. Asa Gray, is smeared with honey on its 
inner surface. These pitchers are crammed with large insects, 
especially moths, whicli decompose in them, and result in a putrid 
mass. I have no information of water being found in its pitchers 
in its native country, but .have myself found a slight acid secre¬ 
tion in the young states of both forms of pitcher. 

The tissues of the inner surfaces of the pitchers of both the 
young and the old plant I find to be very similar to those of 
Sarracenia variolaris and jiava. 

Looking at a flowering specimen of Darlingtonia, I was struck 
with a remarkable analogy between the arrangement and colour¬ 
ing of the parts of the leaf and of the llower. The petals are 
of the same colour as the flap of the pitcher, and between each 
pair of petals is a hole (formed by a notch in the opposed mar¬ 
gins of each) leading to the stamens and stigma. Turning to the 
pitcher, the relation of its flap to its entrance is somewhat similar. 
Now, we know that coloured petals are specially attractive 
organs, and tliat the object of their colour is to bring insects to 
feed on the pollen or nectar, and in this case by means of the 
hole to fertilise the flower; and that the object of the flap and 
its sugar is also to attract insects, but with a very different 
result, cannot be doubted. It is hence conceivable that this 
marvellous plant lures insects to its flowers for one object, and 
feeds them while it uses them to fertilise itself, and that, this 
accomplished, some of its benefactors are thereafter lured to its 
pitchers for the sake of feeding itself! 

But to return from mere conjecture to scientific earnest, I can¬ 
not dismiss Darlingtonia without pointing out to you Virhat appears 
to me a most curious point in its history ; which is, that the 
change from the slender, tubular, open-mouthed to the inflated 
closed-mouthed pitchers is, in all the specimens which I have 
examined, absolutely sudden in the individual plant. I find no 
pitchers in an intermediate stage of development. This, a 
matter of no little significance in itself, derives additional in¬ 
terest from the fact tliat the young pitchers to a certain degree 
represent those of the Sarracenias with open mouths and erect 
lids ; and the old pitchers those of the Sarracenias with closed 
mouths and globose lids. The combination of representative 
characters in an outlying species of a small order cannot but 
be regarded as a marvellously significant fact in the view of those 
morpholo^s who hold the doctrine of evolution. 

NepitUhes .—^The genus Nepenthes consists of upwards of thirty 
specie of climbing, half shrubby plants, natives of the hotter parts 
of the Asiatic Archipelago from Borneo to Ceylon, with a few 
outlying species in New Caledonia, in Tropical Australia, and in 
the Seychelle Islands on the African, coast. Its pitchers are 
abundantly produced, especially during the younger state of the 
plants. They present very considerable modiheations of form and 
external structure, and vary greatly in size, from little more than 
an inch to almost a foot in length; one species, indeed, which I 
have here from the mountains of Borneo, has pitchers which, 
including the lid, measure a foot and a half, and its capacious 
bowl is large enough to drown a small animal or bird. 

The structure of the pitcher of Nepenthes is less complicated 
on the whole than that of Sarracenia, though some of its tissues 
are much more liiglily specialised. The pitcher itself is here not 
a transformed leaf, as in Sarracenia, nor is it a transformed leaf- 
btlade, Mke that of Dioiuea, but an appendage of the leaf deve¬ 


loped at its tip, and answers to a water-secreting gland that may 
be seen terminating the mid-rib of the leaf of certain plants. It 
is furnished with a stalk, often a very long one, which in the case 
of pitchers formed on leaves high up the stem has (before the full 
development of the pitcher) the power of twisting like a tendril 
round neighbouring olqects, and thus aiding the plant in climbing 
often to a great height in the forest. ’ 

In most species the pitchers are of two forms, one appertain¬ 
ing to the young, the other to the old state of the plant, the 
transition from one form to the other being gradual. Those of 
the young state are shorter and more inflated; they have broad 
fringed longitudinal wings on the outside, which are probably 
guides to lead insects to the mouth ; the lid is smaller and more 
opeii, aiad the whole interior surface is covered with secreting 
glands- Being formed near the root of the plant, these pitchers 
often rest on the ground, and in species which do not form leaves 
near the root they are sometimes suspended from stalks which 
may be fully a yard long, and which bring them to the ground. In 
the older state of the plant the pitchers are usually much longer 
narrower, and less inflated, and are trLim])et-shaped, or even 
conical; the wings also are narrower, less fringed, or almost 
absent. The lid is larger and slants over the mouth, and only the 
lower part of the pitcher is covered with secreting glands, the 
upper part presenting a tissue analogous to the conducting tissue 
ot Sarracenia, but very different anatomically. The difference 
ill structure of these two forms of pitcher, if considered in 
reference to their different positions on the plant, forces the con¬ 
clusion on the mind that the one form is intended for ground 
game, the other for winged game. In all cases the mouth of the 
phehm- is furnished with a thickened corrugated rim, whicli 
s-rves three purposes: it strengthens the mouth and keeps it 
distended; it secretes honey (at least in all the species I have 
examined under cultivation, for I do not find that any other 
observer has noticed the secretion of honey by Nepenthes), and 
it is in various species developed into a fimiiel-shaped tube 
that descends into the pitcher and prevents the escape of insects, 
or into a row of incurved hooks that are in some cases strong 
enough to re(.aiii a small bird, should it, when in search of water 
or insects, thrust its body beyond a certain length into the 
pitcher. 

In the interior of the pitcher of Nepenthes there arc three 
principal surfaces: an aUractivc, conductive^ and a sur¬ 

face ; the deteutive surface of Sarracenia being represented by 
the fluid secretion, which is here invariubly present at all stages 
of growth of the pitcher. 

The attractive surlaces of Nepenthes arc two : those, namely, 
of the rim of the pitcher, and of the under surface of the lid, 
which is provided in almost every species with honey-secreting 
glands, often in great abundance. These glands consist ol 
spherical masses of cells, each cmbeddetl in a cavity of the tissue 
of the lid, and encircled by a guard-ring of glass-like cellular 
tissue. As in Sarracenia, the lid and mouth, of the pueher arc 
more highly coloured than any other part, with the view of 
attracting insects to their honey. It is a singular fact that the 
only species known to me that wants these honey-glands on the 
lid is the JV. ampuUaria, whose lid, unlike that of the other 
species, is thrown back horizontally. The secretion of honey on 
a.lid so placed would tend to lure insects away from the pitcher 
instead of into it. 

From the mouth to a variable distance down the pitcher is an 
opaque glaucous surface, precisely resembling in colour and 
appearance the coirductive surface of the Sarracenia, and, like it, 
affording no foothold to insects, but otherwise wholly different; 
it is formed of a fine network of cells, covered with a glass-like 
cuticle, and studded w'ith minute reniform transverse excres¬ 
cences. 

The rest of the pitcher is entirely occupied with the secretive 
surface, which consist of a cellularjlloor crowded with spherical 
glands in inconceivable numbers. Each gland precisely resem¬ 
bles a honey-gland of the lid, and is contained in a pocket of the 
same nature, but semicircular, with the mouth downwards, so 
that the secretive fluid all falls to the bottom of the pitcher. In 
pie Nepenthes Itqfflesiaua 3,000 of the glands occur on a square 
inch of the inner surface of the pitcher, and upwards of 1,000,000 
in an ordinary sized pitcher. I have ascertained that, as was 
indeed to be expected, they secrete the fluid which is contained 
in the bottom of the pitcher before this opens, and that the fluid 
is always acid. 

The fluid, though invariably present, occupies a comparatively 
small portion of the glandular surface of the pitcher, and is col¬ 
lected before the lid opens. When the fluid is emptied out of a 




Sept. 3, 1874] 


NATURE 


371 


fully formed pitcher that has not received animal matter, it forms 
again, but in comparatively very small quantities ; and the for¬ 
mation goes on for many days, and to some extent even after the 
pitcher has been removed from the plant. I do not find that 
placing inorganic substances in the fluid causes an increased 
secretion, but I have twice observed a considerable increase of 
fluid in pitchers after putting animal matter in the fluid. 

To test the digestive powers of Nepenthes I have closely fol¬ 
lowed JMr. Darwin’s treatment of Dionma andDrosera, employing 
white of egg, raw meat, fibrine, and cartilage. In all cases the 
action is most evident, in some surprising. ^ After twenty-four 
hours’ immersion the edges of the cubes of white of egg are eaten 
away and the surfaces gelatinised. Fragments of meat are rapidly 
reduced ; and pieces of fibrine weighing several grains dissolve 
and totally disappear in two or three days. With cartilage the 
action is most remarkable of all; lumps of this weighing 8 or 
10 grains are half gelatinised in twenty-four hours, and in three 
days the whole mass is greatly diminished, and reduced to a 
clear transparent jelly. After drying some cartilage in the open 
air for a week, and placing it in an unopened but fully formed 
pitcher of iV. Rafflesiana, it was acted upon similarly and very 
little slower. 

That this process, which is comparable to digestion, is not 
whoUy due to the fluid first secreted by the glands, appears to me 
most probable ; for I find that very Httle action takes place in 
any of the substances placed in the fluid drawn from pitchers, 
and put in glass tubes ; nor has any followed after six days’ im¬ 
mersion of cartilage or fibrine in pitchers of N. ampullaria placed 
in a cold room ; whilst on transferring the cartilage from the 
pitcher of A", ampuUaria in the cold room to one of Rafflesiana 
in the stove, it was immediately acted upon. Comparing the 
action of fibrine, meat, and cartilage placed in tubes of Nepenthes 
fluid, with others in tubes of distilled water, I observed that their 
disintegration is three times more rapid in the fluid; but this 
disintegration is wholly different from mat effected by immersion 
in the fluid of the pitcher of a living plant. 

In the case of small portions of meat, ^ to 2 grains, all seem to 
be absorbed; but with 8 to lo grains of cartilage it is not so— a, 
certain portion disappears, the rest remains as a transparent 
jelly, and finally becomes putrid, but not till after many days. 
Insects appear to be acted upon somewhat differently, for after 
several days* immersion of a large piece of cartilage I found that 
a good-sized cockroach, which had followed the cartilage and was 
drowned for his temerity, in two days became putrid. In re¬ 
moving the cockroach the cartilage remained inodorous for many 
days. In this case no doubt the antiseptic fluid had permeated 
the tissue of the cartilage, whilst enough did not remain to pene¬ 
trate the chitinous hard covering of the insect, which conse¬ 
quently decomposed. 

In the case of cartilage placed in fluid taken from the pitcher 
—it becomes putrid, but not so soon as if placed in distilled 
water. 

From the above observations it would appear probable that a 
substance acting as pepsine is given off from the inner waU of 
the pitcher, but chiefly after placing animal matter in the acid 
fluid; but whether this active agent flows from the glands or 
from the cellular tissue in which they are imbedded, I have no 
evidence to show. 

I have here not alluded to the action of these animal matters 
in the cells of the glands, which is, as has been observed by Mr. 
Darwin in Drosera, to bring about remarkable changes in their 
protoplasm, ending in their discoloration. Not only is there 
aggregation of the protoplasm in the gland-cells, but the walls 
of the cells themselves become discoloui’ed, and the glandular 
surface of the pitcher that at first was of a rmiform green, 
becomes covered with innumerable brown specks (which are the 
discoloured glands). After the function of the glands is ex¬ 
hausted, the fluid evaporates, and the pitcher slowly withers. 

At this stage I am obliged to leave this interesting investiga¬ 
tion. That Nepenthes possesses a true digestive process such as 
has been proved in the case of Drosera, Dionma, and Pinguicula, 
cannot be doubted. This process, however, takes place in a 
fluid which deprives us of the power of following it further by 
direct observation. We cannot here witness the pouring out of 
the digestive fluid ; we must assume its presence and nature 
from the behaviour of the animal matter placed in the fluid in 
the pitcher. From certain characters of the cellular tissues of 
the interior walls of the pitcher, I am disposed to think that it 
takes little part in the processes of either digestion or assimila- 
lion, and that these, as well as the pouring out of the acid fluid, 
are all functions of the glands. 


In what I have said I have described the most striking in¬ 
stances of plants which seem to invert the order of nature, and 
to draw their nutriment—in part, at least—from the animal 
kingdom, which it is often held to be the function of the vege¬ 
table kingdom to sustain. 

I might have added some additional cases to those I have 
aheady dwelt upon. Probably, too, there are others still un¬ 
known to science, or whose habits have not yet been detected. 
Delpino, for example, has suggested that a plant, first described 
by myself in the Botany of the Antarctic Voyage, Caltka dmma^ 
folia, is so analogous in the structure of its leaves to Diona3a, 
that it is difficult to resist the conviction that its structure also is 
adapted for the capture of small insects. 

But the problem that forces itself upon our attention is, How 
does it come to pass that these singular aberrations from the 
otherwise uniform order of vegetable nutrition make their 
appearance in remote parts of the vegetable kingdom ? -why are 
they not more frequent, and how were such extraordinary habits 
brought about or contracted ? At first sight the perplexity is 
not diminished by considering—as we may do for a moment— 
the nature of ordinary vegetable nutiition. Vegetation, as we 
see it everywhere, is distinguished by its green colour, which we 
know depends on a peculiar substance called chlorophyll, a sub¬ 
stance which has the singiflar property of attracting to itself the 
carbonic acid gas which is present in minute quantities in the 
atmosphere, of partly decomposing it, so far as to set free a 
portion of its oxygen, and of recombining it with the elements 
of water, to form those substances, such as starch, cellulose, 
and sugar, out of which the framework of the plant is con¬ 
structed. 

But, besides these processes, the roots take up certain matters 
from the soil. Nitrogen forms nearly four-fifths of the air we 
breathe, yet plants can possess themselves of none of it in the 
free uncombined state. They withdraw nitrates and salts of 
ammonia in minute quantities from the ground, and from these 
they build up with starch, or some analogous material, albumin¬ 
oids or protein compound^ necessary for the sustentation and 
growth of protoplasm. 

At first sight nothing can be more unlike this than a Dionma 
or a Nepenthes capturing insects, pouring out a digestive fluid 
upon them, and absorbing the albuminoids of the animal, in a 
form probably directly capable of appropriation for their own 
nutrition. Yet there is something not altogether wanting in 
analogy in the case of the most regularly constituted plants. The 
seed of the castor-oil plant contains, besides the embryo seedling, 
a mass of cellular tissue or endosperm filled with highly nutritive 
substances. The seedling lies between masses of this, and is in 
contact with it; and as the warmth and moisture of germination 
set up changes which bring about the liquefaction of the contents 
of the endosperm and the embryo absorbs them, it grows in so 
doing, and at last, having taken up all it can from the exiiausted 
endosperm, develops chlorophyll in its cotyledons under the 
influence of light, and relies on its own resources. 

A large number of plants, then, in their young condition, 
borrow their nutritive compounds ready prepared; and this is in 
effect what camiv®rous plants do later in life. 

That this is not a merely fanciful way of regarding the relation 
of the embryo to the endosperm, is proved by the ingenious 
experiments of Van Tieghem, who has succeeded in substituting 
for the real, an artificM endosperm, consisting of appropriate 
nutritive matters. Except that the embryo has its food given to 
it in a manner which needs no digestion—a proper concession to 
its infantine state—the analogy here with the mature plants 
which feed on organic food seems to be complete. 

But we are beginnmg also to recognise the fact that there 
are a large number of flowering plants that pass through 
their lives without ever doing a stroke of the work that green 
plants do. These have been called Saprophytes. IMonotropra, the 
curious bird’s nestlorchis [Rfeotim nidus-avis), Epipogitun, and 
Corallorhiza are instances of British plants which nourish them^ 
selves by absorbing the partially decomposed materials of other 
plants, in the shady or marshy places which they inhabit. They 
reconstitute these products of organic decomposition, and build 
them up once more into an organism. It is curious lo notice, 
however, that the tissues of Neottia still contain dilorophj^ll in 
a nascent though useless state, and that if a plant off k he im¬ 
mersed in boiling water, the characteristic green colour weafe 
itself. ' - ' '' 

Epipogium and Corallorhiza have lost lM|>ar ahsorbeut 
organs; they are destitute of roots^ -airf'take ‘their food by the 
surfaces of their underground sfcrucsfiilte^ 



372 


NATURE 


{Sept. 3 , 1874 


The absolute difference between plants which absorb and 
nourish themselves by the products of the decomposition of 
plant-structures, and those which make a similar use of animal 
structures, is not very great. We may imagine that plants acci¬ 
dentally permitted the accumulation of insects in some parts of 
their structure, and the practice became developed because it was 
found to be useful. It was long ago suggested that the receptacle 
formed by the connate leaves of Dipsacus might be an incipient 
organ of this kind ; and though no insectivorous habit has ever 
been brought home to that plant, the theory is not improbable. 

Linnseus, and more lately Baillon, have shown how a pitcher 
of Sarracenia may be regarded as a modification of a leaf of the 
Nymphma type. We may imagine such a leaf first becoming 
hollow, and allowing dibris of different kinds to accumulate; 
these would decompose, and a solution would be produced, some 
of tbe constituents of which would diffuse themselves into the 
subjacent plant tissues. This is in point of fact absorption, and 
we may suppose that in the first instance—as perhaps stiU in 
Sarracenia pur^turea —the matter absorbed was merely the 
saline nutritive products of decomposition, such as ammoniacal 
salts. The act of digestion—that process by which soluble food 
is reduced without decomposition to a soluble form fitted for 
absorption—was doubtless subsequently acquired. 

The secretion, however, of fluids by plants is not an unusual 
phenomenon. In many Aroids a small gland at the apex of the 
leaves secretes fluid, often in considerable quantities, and the 
pitcher of Nepenthes is, as I have shown elsewhere, only a gland 
of this kind, enormously developed. May not, therdbre, the 
wonderful pitchers and carnivorous habit of Nepenthes have 
both originated by natural selection out of one such honey- 
secreting gland as we still find developed near that part of the 
pitcher which represents the tip of the leaf? We may suppose 
insects to have been entangled in the viscid secretion of such a 
gland, and to have perished there, being acted upon by those 
acid secretions that abound in these and most other plants. The 
subsequent differentiation of the secreting organs of the pitcher 
into aqueous, saccharine, and acid, would follow pari passu with 
the evolution of the pitcher itself, according to those mysterious 
laws which result in the correlation of organs and functions 
throughout the kingdom of Nature; and which, in my appre¬ 
hension, transcend in wonder and interest those of evolution and 
the origin of species. 

Delpino has recorded the fact that the spathe of Alocasia 
secretes an acid fluid which destroys the slugs that visit it, and 
which he bdieves subserves its fertilisation. Here any process 
of nutrition can only be purely secondary. But the fluids of 
plants are in the great majority of cases acid, and, when exuded, 
would be almost certain to bring about some solution in sub¬ 
stances with which they came in contact Thus the acid secre¬ 
tions of roots were found by Sachs to corrode polished marble 
surfaces with which they came in contact, and thus to favour the 
absorption of mineral matter. 

The solution of albuminoid substances requires, however, 
besides a suitable acid, the presence of some other albuminoid 
substance analogous to pepsine. Such substances, however, are 
frequent in plants. Besides the well-known diastase, which 
converts the starch of malt into sugar, there are other instances 
in the synaptase which determines the formation of hydrocyanic 
acid from emulsine, and the myrosin which similarly induces 
the formation of oil of mustard. We need not wonder, then, if 
the fluid secreted by a plant should prove to possess the ingre- 
dien s necessary for the digestion of insoluble animal matters. 

These remarks will, I hope, lead you to see, that though the 
processes of pl^t nutrition are in general extremely different 
from those of animal nutrition, and involve very simple com¬ 
pounds, yet that the protoplasm of plants is not absolutely pro¬ 
hibited from availing itself of food, such as that by which the 
protoplasm of animals is nourished ; under which point of view 
these phenomena of carnivorous plants will find their place, as 
one more link in the continuity of nature. 


BRITISH ASSOCIATION REPORTS 

Ptport of the Committee on Mathematical Tables, 

The objects for which the Committee were appointed at 
Edinburgh were twofold, viz., the preparation of a list of 
tables scattered about in books and mathematical journals and 
transactions, and the calculation of new tables. With regard 
t*> the first object, the tables were roughly divided into three 
classes, viz. (i) ordinary tables (such as trigonometrical and 


logarithmic) usually published in books; (2) tables of con¬ 
tinuously varying quantities, generally definite integrals; and 
(3) theory of number of tables. On the first class Mr. J. W. 
L. Glaisher had already written a report, to which it was 
intended, after the lapse of several years, to add a supplement • 
with the second some progress had been made; while Prof 
Cayley proposed to undertake the third. The Committee had 
to acknowledge the assistance of several foreigners, and chiefly 
of Prof. Bierens de Haan, who had forwarded to them an account 
of 128 logarithmic and 105 non-logarithmic tables; to Dr. Carl 
Ohrlmann, of Berlin; and Profs. W. W. Johnson andj. M. 
Rice, of Annapolis, Maryland. The principal achievement* 
however, which the Committee had to report related to the 
second object, and was the completion of the tables of the 
Elliptic Functions, the commencement of which was noticed in 
Nature nearly two years ago, and on which six or seven com¬ 
puters, under the superintendence of Mr. J. Glaisher, F.R.S., 
and Mr. J. W. L. Glaisher, have since been constantly engaged! 
These tables (which are of double entry) give the four theta 
functions, which form the numerators and denominators of the 
three elliptic functions, and their logarithms for 8,ioo argu¬ 
ments ; so that they contain nearly 65,000 tabular results. The 
calculation has been carried to ten figures, but only eight will be 
printed, the tabular portion of the work occupying 360 pages. 
Parts of the introduction will be written by Prof. Cayley, Sir 
William Thomson, and Prof. H. J. S. Smith, and, it is hoped 
that before the next meeting of the Association the whole work, 
which will form one of the largest tables that have appeared as the 
result of an original calculation, will be in print. It is perhaps 
desirable to state that the elliptic functions which have thus been 
tabulated are, as it were, generalised sines and cosines. Sines and 
cosmes may be combined so as to represent any singly periodic func¬ 
tion, as is well known; and in the same way elliptic functions repre¬ 
sent every possible doubly periodic function; and no quantities can 
be of a higher degree of periodicity. The elliptic functions (which 
are in a sense inverse to Legendre’s Elliptic Integrals) are thus 
quantities of the highest importance and genersdity in mathe¬ 
matics, and they are daily becoming of more importance in 
physics. They appear conspicuously in the investigation of the 
motion of a rigid body and in electrostatics, and have also 
numerous applications in the theory of numbers. The calcula¬ 
tions were just completed before the meeting, and the printing 
will commence immediately : it is intended that the tables shdl 
be stereotyped to ensure freedom from typographical errors. 


Report of the Committee on the Nomenclature of Dynamical and 
Electrical Units. 


They have circulated numerous copies of their last year’s 
report among scientific men both at home and abroad. They 
believe, however, that in order to render their recommendations 
fully available for science teaching and scientific work, a full and 
popular exposition of the whole subject of physical units is neces- 
sa^, together with a collection of examples (tabular and other¬ 
wise) illustrating the application of systematic units to a variety 
of phy sical measurements. Students usually find peculiar diffi- 
cifity in questions relating to units; and even the experienced 
scientific calculator is glad to have before him concrete exam¬ 
ples with which to compare his own results as a security against 
misapprehension or mistake. 

Some members of the Committee have been preparing a small 
volume of Illustrations of the C. G. S. System (centimetre- 
gramme-second system) intended to meet this want. The Com¬ 
mittee do not desire to be re-appointed; at all events at present. 


- -- _ 

The committee appointed to report upon Siemens’ pyrometer 
has sought to determine whether or no the resistance is altered 
after exposure to high temperatures. The resistance was 
measured by means of Wheatstone’s Bridge. An arrangement 
was adopted whereby the heat of the connecting wires was pre¬ 
vented from affecting the measurements. As a long thick iron 
tube surrounded the platinum coil of the pyrometer, it was impos¬ 
sible, m order to secure a standard temperature, to plunge the 
mstmment into ice-cold water, because, owing to the conductivity 
was no certainty that the pyrometer wire was 
actuary at the same temperature as the water. The temperature 
of 10, which was near the usual atmospheric temperature, was 
adopted as the standard. 

Four instruments were examined : in one of them (i) the coil 
was surrounded by an iron sheath, in (2) and (3) a piece of stout 
plating fou surrounded the cylinder between the iron sheath 
and the coil. In (4) there was no iron sheath, bqt a platinum 
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tube instead. Nos. (i) (2) and (3) were found to be considerably 
altered after having been exposed to a high temperature. The 
instniments were placed in an ordinary fire and repeatedly 
heated to a red heat, at which they were maintained for several 
hours. The original resistance was ten units. The following 
numbers show the increase of resistance :— 

(i) 0*834 (2) I *608 (3) 1*169 

These numbers expressed as fractions of the original resistance 
become (i) *0834 (2) *i6oS (3) ’I169. 

Equivalent change of temperature = {i)_ 30°, (2) 58°, (3) 43°. 
These measurements show that the change in resistance produced 
by exposure to high temperatures is so great as to invalidate the 
usefulness of these instruments. 

No. (4). Resistance increased *046, which expressed as a por¬ 
tion of the original resistance = *0046. Equivalent change of 
temperature = i°*5- The last instrument therefore gives results 
which are sufficiently constant for industrial application if not for 
strictly scientific purposes. 

Prof. Williamson suggested that the change in the resistance 
might be due to a change in the platinum, as it has been found 
that platinum in contact with silica, in a reducing atmosphere, is 
altered at high temperatures. 

Report of the Committee appointed to prepare and print tables of 
Wave Numbers, 

Mr. G. J. Stoney stated that the work of this Committee 
was in progress, and that the Committee hoped to be in a 
position to make a full report at the next meeting of the 
Association. Under these circumstances they merely asked to 
be reappointed. 

Second Report 011 the Sub-Wealden. Exploration, By PI. 
Willett and W. Topiey. 

This Report gave an account of the progress of the work since 
the last meeting of the Association. Most of the results attained 
have beezi already made public tlzrou^ the Quarterly Reports, 
and they were recently summarised in these columns. At the 
time of the Bradford meeting only 300 feet Iiad been reached, 
and the age of the beds then being traversed was unknown. , 
Mr. Peyton and Prof. Phillips discovered Kimmeridge Clay I 
fossils immediately after the Report was read ; since that time 
a large collection of fossils has been made, including most^of 
the characteristic English Ivimmeridge species,^ and some which 
are new. An uudescribed species of Moilola is very abundant, 
and so is a small Aslarit —the A, Sllysis of D’Orbi^y. ^ A new 
species of this genus has been found, and a small Trigonia which 
Dr. Lycett believes to be also new. 

The Ivimmeridge Clay appears to be nearly 700 thick ; 
generally it is a rather sandy clay, but towards the base there are 
some thick bands of cement stone. The Coral Rag is apparently 
absent Amongst the fossils from the Oxford Clay the following 
were noticed :—Ammonites fasoni Am.La/nberti, Am. Sedgwicki^ 
Roliicipcs concinnus, Gerziflia, and Alacrodon, The total depth 
now reached is 1,030 feet, and 3,000/. has been spent. The 
Association has voted an increased grant of 100/., and the 
Government has promised aid to the extent of looL for each 
100 feet completed below 1,000 feet; but as each 100 feet will ] 
cost from 300/. to 400/. {including the cost of lining the hole), 
the -Committee trust that subscriptions will still be forthcoming 
to enable them to continue the work. 

Report of the Conwiittec on the Influence of Forests on Rain ,— 
It appeared from the very lengthened report that the ojpera- 
tions of the committee during the past year had been restricted 
to the meteorological observations made at Carnwath, Lanark¬ 
shire. In order to carry on the operations at Carnwath, and 
extend them, a grant from the Association of not less than 25/. 
would be required for next year. They did not propose to com¬ 
mence observations at any new station. 


SCIENTIFIC SERIALS 

The Jourmil of Mental Science, July 1S74—^Dr. Nicolson pro¬ 
ceeds witli his Morbid Physiology of Criminals, discussing, on 
this occasion, prison discipline as a test of mind ; and he finds a 
large number of prisoners who, tried by this test, he must class 
together as “weak-minded.” In spite of his strong common 
sense. Dr. Nicolson at times betrays amiable leanings towards 
the hopeful rather than towards a perhaps unpalatable truths 
We must confess ourselves among the “sceptics” from whom 
®*the sight of a class of adult and veteran criminals plodding 


away at their books in the halls of a prison” “would but draw 
an ominous shake of the head.” Granting that the book edu¬ 
cation of criminals could be carried further than there is any 
reason to believe possible, the assumption remains that this 
would tend more than any other form of discipline to make them 
less criminal than before—the only thingiii which society has any 
special interest concerning them. The “weak-minded” criminal, 
being on the border line of sanity, is naturally a perplexing sub¬ 
ject to the prison authorities. In dealing with him practically 
Dr. Nicolson’s sagacity might be fully relied on, though in 
such expressions as “we can pzmish badness, but we must 
treat madness,” there is implied a sharp line of distinction 
v/hich exists only in om* phraseology. hladness ought to 
be punished when that is the best treatment; and bad¬ 
ness ought to be treated when treatment is the Izest remedy. 
—In an interesting paper On children fostered by wild 
beasts, W. W. Ireland, M.D., favours the opinion that there 
is not a single authentic instance of the kind.—’J. H. Balfour 
Browne, barrister, makes a psychological and medico-legal pro¬ 
blem of the character of Leonce Miranda, the hero of Mr. 
Browning’s Red Cotton Night-Capt Country ; and by intensely 
commonplace standards of measurement concludes that Leonce 
was mad. We sincerely hope his principles of judgment will 
never find place in the deliberations of actual legal tribunals. 
It would be a terrible prospect to think that our wills might be 
set aside at the instance of greedy relatives on the ground that 
we were somewhat “anomalous,” not exactly like the herd “ in 
our mental constitution;” “to say which,” says Mr. Balfour 
Browne, “ is only to say that a man is insane.” Perhaps “all 
the doctrines of Rome will not make a practical man who pro* 
fesses its creed believe in a nowadays miracle ; ” but what is the 
worth of the statement ? Strike out the word practical, which 
here means stupid, and give the sentence definite meaning by 
substituting believes for professes, and the proposition becomes a 
contradiction in terms. But to be logical may be to be insane, 
according to the wisdom of our practical men who profess instead 
of believing.—The Morisonian Lectures; The treatment of in¬ 
sanity, abstracted from Drs. Bucknill and Tuke’s chapter on that 
subject; Clinical notes and cases ; Notes of the quarter, and 
reviews, make up the number. Dr. Carpenter’s “ Mental Physio¬ 
logy ” is the most important review. His defence of the old free¬ 
will doctrine is severely handled ; and an attempt, not quite so 
successful, ispnade to set aside the theory of uiiconscioiis cere¬ 
bration. 

Journal of the FrazikUn Institute, Idlsi. —Among the matter 
contained in this number is the first instalment of an elaborate 
paper by Mr. J. A. tieiiderson, M.E,, On the theory of aiiro- 
steam engines, which, an editorial note informs us, is the first 
theoretical treatise on the subject that has appeared to comple¬ 
ment the work of the late Prof. Rankine on other heat-engines. 
The “ Principles of Shop hlaiiipiilation ” is continued by Mr. J. 
Richards.—Chief Engineer W. H. Shock, U.S. Navy, under the 
head ef “ Strength of Materials,” gives an account of a series of 
very carefully conducted experiments on bolts of various dimen¬ 
sions, imder the two possible conditions—double cut and 
single cut—in which they might be used in connection with the 
bracing of boilers, and for other purposes.—^There is a transla¬ 
tion of M. Baudrimont’s paper, On the tenacity of malleable 
metals at various temperatures.—Mr. C. J, Wister, in a paper On 
the moon’s figure as obtained in the spectroscope, objects to 
Gussew’s deductions from De la Rue’s photographs of the moon 
at the extremes of her lihrations.—Prof. Thurston’s paper On 
the mechanical properties of materials of construction, is con¬ 
tinued. 

The American Naturalist, August.—On the Flora of Southern 
Florida, by Frederick Brandel. The question considered is 
whether tlie flora of Southern Florida and the Keys is really 
North American or South Indian; and the conclusion reached is 
that it is not North American, hut a link between it and that of 
the West Indies, and that a portion of those species which are 
peculiar to tlie northern portions of the State and the imme¬ 
diately adjacent region may have been derived from the 
south.—^The Classification of the Rhynchophorous Coleop- 
tera, by Dr. John L. Leconte.—Herbarium Cases^ by 
C. C. Parry. A case is described, with a woodc»% s^erfaliy 
desired for being readily moved.— h. Key to to Algce 

of the Atlantic Coast between NewfouE(toMi tod Fktfida, by 
Prof. D. Sk Jordan. Part II. RhodosptfB^e®# Part llL Cfdo- 
rospermem. An etymology of namss 'csf — 

Under the section Zoology-a'ire^ of North Amencan 
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bird is described, named Tringa ptilocnemis. —In tlie Mammoth. 
Cave Mr, A. S. Packard met with a new Japyx, to which he has 
given the specific name mbierraneusT 

Astronojuische Nackrichim, No. 2,003.—This number contains 
a paper by W. A. Rogers, of Harvard, On the orbit of the 
minor planet Felicitas (109). The elements and perturbations are 
given. Tacchini gives a number of observations of Coggia’s 
comet, made with the meridian circle at Palermo. Schmidt 
also gives a list of observations of the position' of the same comet 
for almost every night from May 3 to July 15. Schulhof gives 
several sets of elliptic elements for Coggia’s comet, and it appears 
that it may be the same body as was seen in 1734, and so having 
a period of 137*1 years ; or it may have a period of 12184*3 years, 
as shown by another set of elements. The author also adds an 
ephemeris from Aug. 31 to Oct. 6. D’Arrest also gives observa¬ 
tions on this comet.—Dr. Zenker contributes a note On the light 
of the comet being polarised in a plane passing through the 
sun and comet, showing the presence of reflected sunlight.— 
Ivonkoly adds a note On the spectrum of the comet. 

No. 2,004 contains a catalogue by Engelmann of the positions 
of fixed stars.—Pogson gives his observations on Biela’s comet, 
made in November and December 1872. At Madras, on Nov. 
2, at lyh. 31m. I *35. Madras mean time, its R.A. was I4h. 7m. 
12-665., and P.D. 124° 45'21*1"; and on Dec. 3, at I7h. 13m. 

11 *35. its R.A. was I4h. 21m. SS'iis., and P.D. 124® 4' 37*5' 
—Prof. Watson gives the elements and an ephemeris of Aethra 
(132).—^Winnecke and Bruhns contribute notes on the positions 
of Borrelly’s comet, and Dr. Ploletschek has calculated the fol¬ 
lowing element and ephemeris :— 

T =Aug. 26.7199 Berlin time. 


= 343 57 50 
a = 251 44 18 
i = 41 55 32 
Log. q - 9*99292 

K.A. D. 

h. ni. s. o / 

Aug. 26 . . 12 33 48 + 74 4‘0 

,,30 . . II 58 19 + 74 20*7 

Sept. 15 . . 9 50 27 -i- 72 0*6 

Oct. I . . 8 22 21 + 66 17*0 


Zeitschrift der Oesierreichischm Gesellschaft fur Meteorologie, 
Aug. I. —^The first article in this number is a statement by Capt. 
Hoffmeycr, director of the Royal Meteorological Institute at 
Copenhagen, of his plan, already noticed in Nature, vol. x. 
p. 146, by Mr. R. H. Scott, for publishing daily weather charts for 
Europe and part of the Atlantic. It is here illustrated by a 
specimen chart. Next follows an examination by M. Raulin of 
the distribution of rain in Turkey in Europe and neighbouring 
parts. Observations were made at Pirano and Trieste between 
1787 and 1807, and since 1841 ; in Corfu since 1845 j ^.t Ragusa 
since 1851 ; and at other stations, of which five are outside the 
peninsula, in later years- All the stations are near the margin 
of this large region, so that the weather of the interior is not 
yet wen known. M. Raulin divides the year into two periods, a 
cold one from October to March, and a warm one from April to 
September. The practical significance of this division is that the 
rainfall of the warm period satisfies the immediate wants of vege¬ 
tation, while that of the cold season goes mainly to the supply oi 
wells and rivers. The rainfall at Fiume is very large, also at 
Ragusa, Janina, and Corfu, hut very small at Athens and 
Smyrna. France has been divided into districts, each having its 
peculiar distribution of rain through the year, and the same 
meth^ is adopted here. The first district, like the plain of 
Northern Europe, has more rain in summer than in winter and 
includes Austri^Carinthia, Styria, Hungary, Southern Russia, 
and the Lower Danube, to Bucharest. Laibach belongs to the 
second district, having a rainfall steadily increasing from winter 
to autumn. To the third, with a very dry winter and summer 
^d very wet autumn, belong St Magdalena, Trieste, and 
Se^n._ To fourth, with a dry summer and rainy autumn, 
Drimatia, Alham^ Athens, Pera, and Scutari. Among the 
ivlemere Mittheilungen” we have an interesting account of the 
climate of the Isthmus of Tehuantepec, from a report of the 
Unded States Government Survey Expedition; a notice of Hen 
Mohn s results derived from observations at Novaya Zemlya and 
Soitzberp’en. made bv TnbWian A . 


A ^ - -a jpapci, lu wmcn ne snov 

tie of a supposed change of climate in the Eastern Stah 

of North America to be groundless. I 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Aug. 24.—M, Bertrand in the chair. 
The following papers were read:—Ninth note on guano by 
M, E Chevreul.—Study of the fossil grain found in a silicified 
state in the coal formation of Saint-Etienne. Second part: 
Description of genera, by Ad. Brongniart. The author de¬ 
scribes Polylophoslernium, Codomsperni'um, Stephanospernmm 
and jEtheotesta .—Note on the Central Sea of Algeria, by M. E* 
Roudaire. This is a reply to objections raised by MM. Fuchs 
and E. Cosson.—Researches on the effects of powder in fire¬ 
arms, by M. E. Sarrau.—On the passivity of iron ; second note 
by M. A. Renard.—Memoir on vegetable protoplasm, by m! 
Gaiieau.—On some phenomena of localisation of mineral sub¬ 
stances in the Articulata; physiological consequences of these 
facts, by M. E. Heckel. The author has been feeding insects 
with arsenic. The metallic powder was mixed with flour, and 
after repeated small doses the insects {Ma^itis rdi^iosa, Blatta 
occidentalism and Cerambyx Iieros) were killed and various parts 
of the intestinal tube examined. The Malpighian tubes only 
gave decided indications of arsenic.—Various communications on 
Phylloxera vastatrix were received from MM. Ador, Boutin 
Rommiei-, Moxiot, Barnier, and others.--On a new formula for 
obtaining by successive approximations the roots of an equation of 
which all the roots are real, by M. Laguerre.—On the direct combi¬ 
nation of chromicacid with wool and silk; applications to the colour¬ 
ing and analysis of wines, by M. C. Jacquemin. M. C. Chevreul 
made some remarks on the foregoing X-^aper.—On the ureides of 
pyruvic acid and its brominated derivatives, by M. E. Grimaux. 
Pyruvic acid heated with urea gives a substance of the formula 
^^12^14^804* When excess of urea is employed the compound 
C10N16N8O7 is produced. With excess of acid another body is 
obtained, of which the composition has not yet been established. 
A nitro-body of the formula CiaHioNgpp has been prepared 
from these compounds, and likewise a iireide of tribrompyruvic 
■ acid of the formula CiongBr^^NgOg.—Analyses of various pieces 
of calf flesh, mutton, and pork sold in the Paris market in 1873 
and 1874, by M. Ch. Mene.—Anesthesia produced by the injec¬ 
tion of chloral into the veins for the removal of a cancerous 
tumour, by M. Ore.—Application of the graphical method to the 
determination of the mechanism of rejection in rumination, by 
M. J. A. Toussaint.—Note on the physiological action of apo- 
morphine, by M. C. David. The author has experimented on 
dogs, cats, pigeons, rabbits, and guinea-pigs. The influence of 
various reagents on the alkaloid has also been studied.—Action 
of the snlphydric acid of the sources of the Luchon on granitic 
galleries, by M. F. Garrigou.—Observations of the Perseides 
made at the Observatory of Toulouse on August 5, 7, 8, and 9, 
1S74, by M. Gruey.—Observations made at Paris of the shooting 
stars of the month of August 1874; progress of the phemonenon 
from 1837 to 1874, by M. Chapelas. 
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THE INTERNATIONAL CONGRESS OF 
ORIENTALISTS 

HE International Congress of Orientalists, which is 
about to be held in London, from the 14th to the 
19th of September, promises fairly to become one of the 
most striking events of the autumn. This philological 
parliament is the successor and outcome of a similar 
Congress held last year in Paris, which inaugurated a 
movement likely to bear good fruit for a long time to 
come. The idea of holding once during every year a 
meeting of this nature in a different city originated with 
M. Gabriel MortiUet, a distinguished French savant^ who 
proposed an annual International Congress of Prehistoric 
Archaeology. Of these, the first was held at Neuchatel, in 
Switzerland, in 1866. At the Brussels Congress of this 1 
body, two monarchs, the Kings of Denmark and Sweden, 
commissioned agents to represent them on the occasion, 
and their example was followed by the municipal autho¬ 
rities of Bologna. The French Congress of Orientalists 
of 1873 was mainly due to the exertions of M. Ldon de 
Rosny, who organised its machinery with the co-opera¬ 
tion of MM. Madier de Montjau and Zelinsky. The 
most prominent considerations of this Congress were 
directed towards the Japanese Empire, history, and lan^ 
guage, and a very large and extremely interesting mass 
of literary and scientific material was accumulated, and is 
now in course of publication and distribution among the 
members of that meeting. This collection of essays is 
all the more important when we consider how few really 
accurate channels of knowledge concerning that remote 
country are available to the European student. Although 
the French Congress was supported by a greater number 
of members than the approaching London Congress 
seems at present likely to enrol, nevertheless it was 
not well attended; for the principal Orientalists who 
occupy fauteidls in the Institute held aloof from various 
motives, while on the other hand the savants of Germany, 
in consequence of the recent war, were, however willing, 
yet prevented by the French national feeling from making 
their appearance in the capital city. Yet by far the 
larger number of the most eminent professors in Ger¬ 
many enrolled their names on_the list of the supporters of 
the Congress. 

The London Congress has, however,"no difficulties of 
this nature to surmount, and it will without doubt show a i 
great preponderance of learned Germans ; at the same time 
a reference to the list of members indicates a very strong 
contingent from the other side of the Channel. The vital 
principle of these Congresses is, that each, at the conclusion 
of its labours, transmits its powers to a chosen individual 
who becomes president for the ensuing year ; this presi¬ 
dent is elected after the country has been fixed upon in 
which the next meeting is to be held. The Paris Congress, 
in accordance with this principle, selected London, as the 
metropolis of England, to be the place where the Con¬ 
gress of the current year should be held; and this was 
done out of respect for the learning of the country, 
although very flattering and advantageous offers had been 
made by other European countries, which would have 
VoL X. —No. 254 


perhaps accorded an official reception more cordial than 
is likely to be given by the imperial authorities in this 
country. At the conclusion of the French Congress in 
September last year. Dr. Samuel Birch, K.R., Keeper of 
the Egyptian and Oriental Antiquities in the British 
Museum, a gentleman whose knowledge of the whole 
range of ancient remains, whether Greek, Roman, or 
Oriental, makes him facile plnceps in this particular 
study, was elected president of the English meeting, and 
an executive committee was afterwards nominated to 
carry out the necessary arrangements. These preliminary 
matters are now so far advanced that the programme 
has just been issued, and the sittings, which will occupy 
the entire week, wiU commence on Monday next, the 
14th inst. These Congresses are likely to produce 
several very excellent effects, by bringing together 
distinguished Orientalists who would probably not other¬ 
wise become personally acquainted with each other; 
by the mutual interchange of ideas, by the bringing about 
some understanding on many disputed points, and by the 
arrangement of some uniform system of transliteration 
and transcription of Oriental texts. But above all it will 
call public attention to^ the importance of Oriental 
studies, alas! too long neglected in Great Britain, and 
will elevate in public opinion the position of Oriental 
students and studies, which already exercise, and will here¬ 
after still more powerfully exercise, an influence over 
European thought. 

The number of English members is at present about 
180, daily increasing and comprising all the names dis¬ 
tinguished in Oriental studies ; indeed, it would be diffi¬ 
cult to mention any Orientalist of leading note in England 
who is not a member of this Congress. In addition to 
these, Prof. Dr. Brugsch will represent Egypt. France 
will be represented by upwards of thirty members, of 
whom we may mention M. Frangois Lenormant, Pro¬ 
fessor of Archaeology at the French Institute; Prof. 
Jules Oppert, whose labours on the Cuneiform languages 
are well known; and Prof. L6on de Rosny, who was pre¬ 
sident of the Congress last year. Germany is also well 
represented, sending such men as Prof. Brockhaus of 
Leipzig, a leading expounder of the old school of Sanscrit 
learning, with whom we may unite the name of Prof. 
Stenzler of Breslau; Prof. Dillmann of Berlin, chiefly 
known for hisEthiopic researches and his valuable lexicon 
and catalogues of Ethiopia MSS. in the British Museum 
and the Bodleian Library; Herr Euting, Librarian of 
Strassburg, who has specially studied Phcnnician inscrip¬ 
tions ; Prof. Haug of Munich, whose particular branch 
of study is the Sanscrit, Zend, and Pehlvi languages; 
Prof. Krehl of Leipzig, an illustrious Arabic scholar ; 

; Prof. Lepsius of Berlin, an Egyptologist of universal 
repute; Prof. Noldeke of Strassburg, who takes pro¬ 
minence for his knowledge of Arabic and Syriac, and 
has lately published works on the modern language of 
Syria ; Herr Pertsch, Librarian of Gotha; Prof. Roth; 
of Tubingen, whose Sanscrit Lexicon of the University df 
St. Petersburg is perhaps the best work of its Mnd; Prbf. 
Spiegel, famed for deep studies in the ZeUd^Ave^ ain| 
languages of Persia; Herr Trumpp of Mhhichi privat- 
docent, and lately appointed Professor bf Arabic and 
Persian, who has published many works in the language 
of Afghan, Sindhi, and PuhiaM y Weba* of Berlin, 

' ' ' u 
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a Sanscrit authority of the new school; Prof. Weil and 
Prof. Windisch, both of Heidelberg, the former noted 
for Arabic learning, the other for Sanscrit and Celtic 
studies. 

The programme of meetings is as follows :—■ 

Sept. 14. —Inaugural Meeting. With Address. 8.30 p.m., 
at the Royal Institution, 3 I, Albemarle Street. The meeting 
will commence with the election of the Council. 

Sept. 15.—Semitic Section. President, Sir Henry Rawlinson, 
K.CB. Secretary, W. S. Vaux, Esq., F.R.S. Sitting, 2.30 
P.M., at the rooms of the Royal Society of Literature, 4, St. 
Martin’s Place, Charing Cross. 

Sept. 16.—Turanian Section. President, Sir Walter Elliot, 
K.C.S.I. Secretary, Prof. Douglas. Sitting, 8.30 P.M., at 
King’s College, Strand. 

Sept. 17. —Aryan Section. President, Prof. Max Muller. 
Secretary, Prof. Eggeling. Sitting, 2.30 P.M., at the Royal 
Institution, 21, Albemarle Street. 

Sept. 17.—Hamitic Section. President, Dr. Birch, LL.D. 
Secretary, W. R. Cooper, Esq. Sitting, 8.30 p.m., at the 
rooms of the Society of Biblical Archaeology, 9, Conduit 
Street. 

Sept. iS.—Archaeological Section. President, M. Grant Duff, 
Esq., M.P. Secretary, E. Thomas, Esq., F.R.S. Sitting, n 
A.M., at the rooms of the Royal Asiatic Society, 22, Albemarle 
Street. 

Sept. 19.—^Ethnological Section. President, Prof. Owen, 
C.B, Secretary, R. Cull, Esq., E.S. A. Sitting, 2.30 P.M., at 
the rooms of the Royal Asiatic Society, 22, Albemarle Street. 
At the close of the sitting the members of the Congress will 
decide in what country the next Congress shall be held, and will 
nominate the president. 

There will be receptions on the following occasions :— 

Sept 15.—10 A.M., at the British Museum, 

Sept 16.— II A,M. The Right Hon. Sir Bartle Frere will 
give a breakfast to the members of the Congress, at his residence, 
Wressil Lodge, Wimbledon. 

Sept. 17.—10 A.M., at the India Office Library. 12 noon, at 
the Soane Museum, 

Sept. 18.—Mr. Bosanquet will give an afternoon garden party 
to the members of the Congress, at Ms residence, Claymoor 
House, Enheld. 

Sept 19.—10 A.M., at the South Kensington Museum. 

During the meeting of the Congress a Bureau will be opened 
at the Royal Asiatic Society’s Rooms, 22, Albemarle Street, 
W., where every information concerning the Congress may be 
obtamed- 

The Committee of the Scientific Club have kindly invited the 
members of the Congress to make use of their club house, 7, 
Savile Row, W., during the session of the Congress. The 
foreign members of the Congress and their friends are invited by 
the Council of the Royal Botanic Society of London to visit the 
gardens of the Society, in Regent’s Park, at any time during 
their stay in London. Such members will be admitted to the 
gardens by producing their cards of membership. 


ANDERS JONAS ANGSTROM 

A NDERS JONAS ANGSTROM, Professor of Physics 
in the University of Upsala, after a short illness of 
less Ulan a fortnight, died, as we have already announced, 
on June 20, from an attack of inflammation of the brain. 
The death of Prof. Angstrom,who has been cut down in 
the full vigour of his powers and in the midst of a noble 
and active scientifle career, is a loss to the entire world of 
science. 

Angstrom was bom Aug. 13, 1814, at the Logdo Iron 
Works Settlement inMedelpad. He was the son of a pastor, 
who in the early childhood of Anders Jonas, removed to 
Ullanger, in Angermanland, and a few years afterwards to 
SMtna in the neighbourhood of Sandsvall, where he re¬ 
mained till his death in 1847. With no other means than 
the ciklremely limited stipend of a Swedish Countryminister, 


supplemented by the proceeds of a small glebe, the elder 
Angstrom kept his three sons—the present Dr. Johan 
Angstrom and Prof. Anders Jonas and his young brother 
Carl Arendt at school, and even assisted them in their 
subsequent attendance at the University classes at 
Upsala. In these efforts the father was strenuously sup¬ 
ported by his wife, without whose good management such 
e fforts would have been impracticable ; and to advanced 
age this admirable housewife continued to prosecute her 
daily task of spinning, without remitting her active super¬ 
vision of her household. 

Although circumstances compelled Angstrom to eke 
out the means necessary for his University course by 
his own exertions, he passed through all his requisite exa¬ 
minations with distinction and within the usual terms. 
After matriculating in the autumn of 1833, he took the 
degree of Doctor of Philosophy in 1839 ; became a phy¬ 
sical tutor in the same year, and assistant in practical 
astronomy in 1843 ; while in the years 1846 and 1847 he 
fulfilled the duties of the Chair of Astronomy at the 
University, during the temporary absence on the conti¬ 
nent of the professor. Owing to want of interest he had, 
however, five years to wait before he pbtained any other 
fixed employment. The Chair of Physics had fallen 
vacant in 1839, the same year in which Angstrom 
graduated 5 but then, and for some time afterwards, his 
abilities were not fully recognised in the University, while 
with his natural modesty he abstained from presenting 
himself as a candidate, although he might then have en¬ 
joyed the same good fortune as his friend and fellow- 
student, Malmstcn, who, after having had four years in 
which to prepare himself, was able on the death of the 
Professor of Mathematics, in the year 1843, to offer him¬ 
self as a successful candidate for the vacant chair. At 
length, in 1858, on the public recommendation of the 
Consistory, Angstrom was nominated to the Chair of 
Physics, the duties of which he had performed for two 
years in the character of a pro tt'7;ipore professor. This 
chair he continued to hold for the remaining sixteen years 
of his life. 

During his occupancy of the chair Angstrom secured 
for the physical museum of the University an admirable 
collection of instruments for the determination of different 
exact measurements in the various departments of physi¬ 
cal science ; and as far as the limited resources at his 
disposal permitted, he improved the physical labora¬ 
tories, and strove to awaken amongst the students an 
interest in the study of the exact sciences. He also con¬ 
tinued for a number of years, in the capacity of Secretary' 
to the Royal Society at Upsala, to conduct its transactions 
wuth a zeal and devotion which secured for him the grate¬ 
ful recognition of foreigners as well as of his own country¬ 
men. 

Although Angstrom published memoirs on almost all 
branches of physical science, his name will be for ever 
associated with the history of spectral analysis, for which 
he obtained from the Royal Society of London in 1870 
the Rumford gold medal, a distinction which no Sw^ede 
had ever before enjoyed. 

In order to show Angstrom’s' place in scientific history 
in regard to this class of researches, it will be well in this 
place to briefly recapitulate the capital points.* 

^ based tke historical statepoat p J-oc^arV 
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Fraunhofer, at the beginning of this century, pointed 
out the coincidence of place in the spectrum between 
certain dark lines which he saw in the spectrum of the 
sun and the bright lines in the spectrum of the flame of a 
lamp. In Dr. Brewster’s note-book, dated St. Andrews, 
Oct. 28, 1841, this passage occurs I have this evening 
discovered the remarkable fact that, in the combustion of 
nitre upon charcoal, there are definite bright rays corre¬ 
sponding to the double lines of A and B, and the group 
of lines a in the space A B. The coincideiice of two yellow 
rays with the two deficient ones at D, with the existe 7 ice 
of definite b 7 'ight 7 'ays in the 7 titre fia 7 ne^ not only at D but 
at A, a ana B, is so extraordinary that it indicates so 7 ne 
regular co 7 mcctio 7 i betweefi the two classes of phe 7 i 077 ienad 
We next have an important experiment made by Fou¬ 
cault in 1849, who pointed out that the electric arc pre¬ 
sented us with a medium which emits the rays D on its 
own account, and which at the same time absorbs them 
when they come from another quarter. 

The received explanation of this coincidence between 
the two bright lines of burning sodium vapour, and the 
two dark lines D in the solar spectrum, which extended 
the grasp of spectrum analysis from terrestrial substances 
to the skies, was taught by Prof. Stokes in his lectures 
about 1852, but was not published. 

In 1853 the idea -was first published by Angstrom.* 

In his memoir, for the purpose of illustrating the ab¬ 
sorption of light, he made use of a principle already pro¬ 
pounded by Euler, in his Theoria lucis et caloris^ that the 
particles of a body, hi C 07 iseque 7 ic€ of resonaficsy absorb 
principally those ethereal undulatory motions which have 
previously been impressed upon them. He also endea¬ 
voured to show that a body in a state of glowing heat 
emits just the same hhids of light and heat which it 
abso 7 'bs under the same circimistanccs. He further under¬ 
took researches on the electric light, and stated that in 
many cases the Fraunhofer lines were an inversion of the 
bright lines, which he observed in the spectrum of various 
metals. 

Early in 1859, Mr. Balfour Stewart independently dis¬ 
covered the law which binds together radiation and 
absorption, establishing it experimentally as an extension 
of Prdvosfs law of exchanges in the case of the heat rays, 
and generalising his conclusion for all rays. 

In October of the same year, 1859, KirchhofF esta¬ 
blished experimentally the same law for the light rays. 

On the occasion of Angstrom’s admission to the mem¬ 
bership of the Royal Society, General Sabine in his intro¬ 
ductory address mentioned that the obstacles opposed by 
the language in which Angstrom’s treatise had been written, 
and by distance from the scene of his investigations, had 
for three years prevented its very existence from being 
known to the scientific world at large ; but when once 
the nature of that treatise became known, the fact was 
immediately acknowledged, that in Professors Stokes and 
Angstrom we are bound to recognise the fathers of spectral 
analysis. Indeed, in the Optiska Undersokningar” of 
the latter are to be found mmiy of the fundament^ pxin- 
ciples of much that has since been accomplished in that 
department of scientific inquiry. In his work entitled 
“ Recherches sur le sj«ctre solaire,” with its atlas of the 
normal spectrum of the sun, Angstrom has given us an 

* ®‘Opdska UadersokoiugarTrams- Royal A>cademy of St<xMtdbQ, 
iSS3. Translated in PMl. Mag. 4th series, vol. ix. p. 237. 


indispensable adjunct for all future students of spectrum 
analytical investigations. 

We have already stated that Angstrom published 
memoirs on subjects connected with nearly every depart¬ 
ment of physical inquiry. Thus we have papers:—(i) Sur 
la polarisation rectiligne et la double refraction des cristaux 
k trois axes obliques (Upsala Vetenskaps-Societets Acta), 
in which he gives the solution of the problem involved in 
the optical phenomena presented by such crystals which 
had been sought, but without success, by Neumann and 
MacCullogh. (2) On the “ Ivlonoklinoedriska kristallernas 
molekulara Constanter” (Vet. Ahad.’s Handlingar, 1859). 
(3j “ Ny metod at bestamma kroppars ledningsfdrmaga 
fdrVarme”—New method of determining the capacity for 
conducting heat in the human body—(Vet. Akad. Fdrh. 
1861) ; which contains the first determinations ever given 
of the absolute values of the capacity for conducting heat. 
(4) Sur deux inegaliu^s d’une grandeur remarquable dans 
les apparitions de la Comete de Halley” (Upsala Vet. 
Soc. Acta.). This treatise first excited the expectation 
amongst astronomers of obtaining certain results by means 
of a single method. (5) “ Sur les Spectres des gas 
simples” {Coniptes Rendus, 1871). 

These are among the most important of Angstrom’s 
numerous treatises, and in addition we may instance his 
celebrated monograph, Mdmoire sur la temperature de 
laterre” (Upsala Vet. Soc.’s Acta.), as well as a paper 
belonging to an earlier period, which appeared in the 

Denkschriften der Munchener Academic,” 1844, under 
the title of “ Magnetische Beobachtungen bei Gelegenheit 
einer Reise nach Deutschland und Frankreich.” 

As might naturally be expected, numerous scientific 
Societies sought the honour of numbering Angstrom 
amongst their members, as for instance :—Kungl. Vet. 
Akad. i. Stockholm j Kungl. Vet. Akad. i. Upsala; the 
Royal Societies of Berlin, Copenhagen, London, &c. He 
was, moreover, appointed Corresponding Member of the 
French Institute; he twice obtained the Wallmarsk prize 
of the Vet. Akad. of Stockholm in 1865, in conjunc¬ 
tion with Professors ThaMn and H. Holmgren, and 
in 1869 with the former alone. He carried off two 
other prizes given by the same Society, and once he ob¬ 
tained a grant of money for his observations from the 
University of Upsala, before he had become a mem¬ 
ber of the Upsala Vet. Soc., which was the more 
acceptable to him, since for a long period he reaped 
a very inadequate pecuniary return for his scientific 
labours. Partly by the aid of the State, but mostly at 
his own personal expense. Angstrom several times visited 
the Continent, especially France and Germany. He was 
absent from Sweden in the years 1843, 1844, 1859, and 
during the summers of 1866 and 1867 ; but with one ex¬ 
ception he attended all the meetings of the Scandinavian 
Association for Natural and Physical History. In recog¬ 
nition of his great merits, Angstrom was made Knight 
of the “ Order of the North,” and Commander of the 
Vasa Order ist Class, and of the Crown of Italy.” 

THE IRON AND STEEL JNSTIT^m.: 
HIS prosperous and useful assOdatEofiih^i ^ ^h 
summer meeting last weeh^ fitom tjkfe ist to the 4tli 
instant, at Batrow-in-Funiess, k Mioi^ mpidlty of 
gtovth is unparalldfed ¥wmty-five'years 
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ago tke village of Barrow, near the southern extremity of 
the peninsula of Furness, in Lancashire, had a popu¬ 
lation of barely 200 j now the municipal borough ex¬ 
tends over an area of about 15,000 acres, with a popu¬ 
lation of about 35,000. Even fourteen years ago, when 
the first volume of Chamber^ Encyclopadia was pub¬ 
lished, it seems to have been so little known, or of so 
little importance, as not to find a place in that useful 
work. It is now a well-laid-out town, with fine docks, 
and some of the most important iron and engineering 
works in the kingdom \ while one of the steel works 
are considered to occupy a leading position in connection 
with the manufacture of Bessemer steel. This unequalled 
growth of the town of Barrow is entirely owing to the rapid 
development of the various industries connected with 
iron, the mineral deposits of the district being unusually 
rich. 

Such a town forms an appropriate meeting-place for an 
Institute which has done so much to develop the manu¬ 
facture of iron and steel, by affording a medium for the 
interchange of ideas between those who are engaged in 
the practical work of these industries or in the investiga¬ 
tion of the scientific principles on which they must be 
founded if they are to be successful. The Institute is to 
be congratulated on the scientific tone which has all 
along pervaded its proceedings and its publications 
since it was founded in 1869. Though it has had 
such a comparatively short existence, it seems to 
have been in all respects prosperous (it now numbers 
close on 600 members), and to have most satisfac¬ 
torily fulfilled the purpose for which it was instituted, 
the improvement of the all-important manufacture of 
iron and steel by the free interchange of ideas gene¬ 
rated by experience or scientific study. To quote the 
words of our contemporary Iron: ‘^Anterior to the 
establishment of this important society, the manufac¬ 
turers of iron in its various forms had scant opportunity 
of communicating in public the results of their own ex¬ 
perience, and of comparing those results with the obser¬ 
vations of other persons equally interested in their 
development. Various methods of working prevailed in 
different parts of the country, and not long ago many 
processes connected with iron and steel manufacture were 
regarded as trade secrets to be carefully treasured up and 
jealously guarded. To the abolition of these narrow and 
antiquated notions the Iron and Steel Institute addressed 
itself vigorously from its very inception. It soon became 
apparent that among the first promoters of the society 
there prevailed an earnest desire to cast aside all petty 
jealousy, and to add unreservedly their individual know¬ 
ledge to the general stock of information. Adherence to 
this excellent principle produced a prompt effect on the 
minds of iron and steel makers in all parts of the British 
Empire, and secured the sympathy of continental and 
American manufacturers.” This is a very valuable result 
to have been accomplished in so short a time, and may 
perhaps partly be accounted for by the high scientific 
character of those who have from the first been elected 
to hold office in the society. With such names on its list 
of office-bearers as his Grace the Duke of Devonshire, 
Mr, Isaac Lowthian Bell, F.R,S., Mr, Bessemer, Mr. 
John Jones, F.G.S. (general secretary), Mr. David Forbes, 
F*R.S. (foreign secretary), Dr. C W. Siemens, F.R.S., 


and others, the Institute has every chance of doing good 
work and of imbuing its members with a feeling of the 
necessity, in order to secure the highest success in their 
important industry, of importing into it continually the 
results of the latest and highest scientific research. There 
is little fear of the practical side of the iron and steel 
manufacture being neglected; and if this as well as 
other similar Institutes, do their work faithfully, and if 
the members enter upon their work equipped with 
a thorough scientific as well as professional training, 
there -will be little fear of other nations outstripping us in 
this, as they threaten to do in other industries. To keep 
up the tone of the Institute, the importance of electing 
right men to hold office in it cannot be too much insisted 
on, and we hope that in this respect it will go on as it has 
begun. 

The Barrow meeting seems to have been a real success ,* 
the only complaint being, as is almost always the case at 
such meetings, the difficulty of getting sleeping accommo¬ 
dation for the members ; in Barrow this is not to be won¬ 
dered at, as the people have scarcely had time yet to 
think about building hotels. The Duke of Devonshire, 
who is intimately connected with Barrow, the Earl of 
Lonsdale, the Mayor, and other dignitaries, as well as the 
railway companies and proprietors of the numerous works 
in and around Barrow, entertained the members most hos¬ 
pitably, and gave them every opportunity of inspecting 
the working of the numerous vast establishments con¬ 
nected with the industries with which the Institute is 
concerned. Indeed, the greater part of the four days 
seems to have been spent in visits and excursions; and 
considering the nature and aims of the Institute, its. time 
could not, perhaps, have been more profitably spent. A 
good many papers were also [read, all of them of con¬ 
siderable practical value, but of too purely technical a 
nature for these columns. Among the more generally 
scientific we may mention Mr. Wurzburger’s very inter¬ 
esting and well-informed paper on the Geology of the 
West Coast Iron Ore Districts, and Mr. Charles Smith’s 
paper on the Iron Ores of Sweden. The last day, Septem¬ 
ber 4, was entirely devoted to an inspection of various 
mining works in the West Cumberland district. 

Altogether we have no doubt that the members of the 
Institute will look back upon the Barrow meeting as one 
of the pleasantest and most instructive they have had. 
The Right Hon. Earl Granville has been elected president 
for the years 1874-6. 


SHARPENS BIRDS IN THE BRITISH 
MUSEUM 

Catalogue of the Birds in the British Museum, Vol. 1 .— 
Accipitres. By R. Bowdler Sharpe. (Printed by order 
of the Trustees.) 

HE great value of Dr. Giintheris “Catalogue of 
Fishes ” in the British Museum is appreciated by 
all working zoologists; and when Mr. Sharpe was 
appointed one of the Senior Assistants in the Natural 
History Department of that noble institution, ornitho¬ 
logists had every reason to hope for an equally important 
work on the birds in the same collection, all fully realising 
Mr, Sharpe’s perfect competency for the execution of sq 
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arduous a task. The volume before us shows that their 
hopes were not misplaced. The " Hand-List of Birds ” 
by the late Mr. G. R, Gray, invaluable as it is on account 
of its extensive indexes and easy method of reference, 
has a very definite and narrow limit of utility; it is an 
essential supplement to a library, but gives no detailed 
information itself. The work before us has a very different 
scope. Besides the nomenclature and the synonomy of the 
whole bird-class, it will contain the complete description 
of each species from the hand of one of our most able 
and enthusiastic ornithologists, based upon the finest 
collection in the world, the deficiencies of which, through 
the liberality of the trustees and the energy of its super¬ 
intendent, are being so rapidly diminished, that, as we 
are told in the introduction, of the 354 certain species of 
diurnal birds of prey at present known, less than thirty are 
desiderata in the collection. Woodcuts, scattered through 
the volume, help to illustrate many of the peculiarities of 
the heads, tarsi, and toes of the species to which they refer; 
whilst twenty or so coloured plates, from the pencil of 
Mr. Keulemanns, assist in indicating the special charac¬ 
ters of type-specimens and rare forms, 

A glance through the work tends strongly to confirm 
our prejudice against the existing rules of avian nomen¬ 
clature, and makes us hope that before long some im¬ 
provement in the direction of simplification will be 
adopted. The system of Linnseus was a binominal one, 
no doubt; but though that at present in vogue still retains 
that name, it has gradually drifted into a quadrinominal 
system. The number of species of birds is certainly 
large, but hardly beyond the grasp of a binominal nomen¬ 
clature. As it is, each bird receives its two Latin names, 
generic and specific, added to which is that of the author 
who originally described it as such, in brackets or not, 
according to whether he placed it in some other genus 
or in the one in which it is retained. Could not some 
universal congress be formed to determine once for all a 
name for each species, based on the laws of priority, pre¬ 
sent knowledge, and euphony, and so fix the appellation 
of all now known birds, as a starting-point for future 
workers, so that it need no longer be felt that the publica¬ 
tion of every new book which has any pretension to sound 
work will bring with it changes in the naming of even 
our most familiar species, which are as confusing as they 
are unimportant ? In the work before us the well-known 
smallest of the diurnal birds of prey is shown to have to 
be placed in a new genus, Microhier'ax, instead of retain¬ 
ing its habitual name Hkrax^ whilst the King Condor 
must in future be Catliartes instead of GyJ>arcJius, the 
Black Buzzard changing to Catharistes or Catharista^ 
according to the appreciation of gender in the author 
transcribing it. 

The Turkey Buzzard fares still worse. Its generic dis¬ 
tinctness from the last-mentioned bird must have struck 
Mr. Ridgeway in the United States and Mr. Sharpe in 
this country almost simultaneously. Both authors must 
have had the works in which they announce their pro¬ 
posed change in proof at the same time. The “ History 
of North American Birds/ however, appeared shortly 
before the volume under present revievr, and consequently 
the still-bom CEnops has to sink into a synonym of 
Rkinogrypims. A similar fate has awaited UmMHnga 
nricimtu^ which win have to stand as Antenor instead of 


Erythrocnema. Among other fresh genera we find LopJio- 
triorchis which includes SpizaHus kiene7^i and S. isido7‘ii; 
and A, containing odSy Asticr macrurtts; and 

others. With regard to species, Mr. Sharpe has separated 
off the smaller brown Condor as S, aequatorialis ; the 
Turkey Buzzard, with yellow head and white irides, as R. 
peniigra; an Astur,^ obtained by Mr. Wallace in Lom- 
bock and Bourn, as A, 'wallacii ; and a Falcon, which 
Prince Bonaparte and Prof. Schlegel consider a melanism 
of F. severus,, as F. 7 'eligios 2 is. 

Next with regard to the classification which is adopted ; 
as the work does not profess to be more than a catalogue 
and a key for the identification of the species, it would 
not be fair to expect that in the separation of the different 
families and genera described all the known peculiarities 
should be given ; sufficient for the ready identification of 
each being all that is required. Consequently when the 
sub-family Polyhorinm of the“family Falconidcc is divided 
up as in the foliowingjtahle, without any further definition, 
it is evident that the author only attempts to give a 
minimum, and not a maximum number of distinguishing 
features. 

POLYBORINiE. 

Key to the Genera. 

a. Middle~tail-feathers not elongated. 

Nostrils oval. . . . POLYBORUS. 
b'. Nostrils round . . . IBICTER. 

b. Middle tail-feathers extremely elongated ; head 

with elongated plumes. 
a'. Nostrils vertical ovals; 


forehead with erect 

crest. Cariama. 

b\ Nostrils perpendicular 
ovals ; forehead not 
crested. Serpentarius. 


In the above instance we are astonished, as many 
others •will no douht be, not so much at the slightness of 
the differentiation of the genera, as at the fact that Carmna 
and Serpentarius are placed in such intimate relation 
with the Caracaras. The illustrious Nitzsch, whose 
opinions on classification are more to be relied on than 
those of any other zoologist, it is true, placed the Secre¬ 
tary Bird with the Accipitres, though he retained the 
Cariama with the ^Bustards. More recently there has 
been a tendency, which is daily becoming stronger, to 
combine the one with the other. The question then arises, 
are they Bustards or are they birds of prey? Internal 
structure is’overpoweringly in favour of the former posi¬ 
tion ; and such being the case, it is almost to be regretted 
that no further notice has been taken by Mr. Sharpe of 
their peculiarities than the statement that in two out of 
the four genera of the Polyborince, the median tail feathers 
are elongate, whilst in the other two they are short, espe¬ 
cially when Pmdion is placed in a sub-order by itself; 
and, as it happens, has its foot accidentally represented 
without the ungual phalanges or any of the three anterior 
toes. For though Serpentarius presents strongly marked 
external facial resemblances to Foiyborus, which, by the 
way, are not to be found in Cariama^ nevathelteS in 
other respects they both differ so much from aE true 
Accipitres, that it would be impossible, even if th^ ^ere 
birds of prey, to do otherwise than place them in a sub¬ 
order by themselves ; which is ffie s^e thii^ as saying 
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that their relationship to the Caracaras is not more inti¬ 
mate than to the eagles and the hawks. 

Similarly, the American Vultures, or CathartidcBy if they 
are vultures at all, which is extremely improbable, can 
hardly be included in the same family with their typically 
accipitrine namesakes, but must be placed independently 
by themselves. The conformation of the feet alone, and 
more especially the difference in the proportionate length 
of the phalanges pointed out by Prof. Huxley, is alone 
sufficient to decide this point. 

Leaving these minor points out of the question, how¬ 
ever, as having little or no bearing on the true value of 
the whole, we look on the volume before us as the pre¬ 
cursor of others, which if all completed in the same 
thorough and able manner that is throughout manifested 
in the first, will form a standard ornithological work, the 
importance of which it will be impossible to over¬ 
estimate. We wish Mr. Sharpe all success in the further 
prosecution of his almost herculean task. 


OUR BOOK SHELF 

I. The Principal Thnher Trees. 2, Select Plants {ex¬ 
clusive of timber t 7 ‘ces). 3. Additions to the Lists of 
the principal Timber Trees and other Select Plants 
readily eligible for Victorian Industrial Culture. By 
Baron Ferd. von Mueller, (Melbourne.) 

These papers, drawn up by Baron Mueller, and first 
published in the Proceedings' of the Zoological and Ac¬ 
climatisation Society of Victoria, are something more than 
mere lists, inasmuch as in their separate pamphlet form, 
in which form they have all since been issued, the first 
occupies 58 pp. 8vo, and was issued in 1871 ; the second, 
428 pp. 8vo, issued in 1872 ; and the third, the “ Addi¬ 
tions/' 40 pp. 8vo, issued only a month or two since, and 
only just come to hand. 

It is not on account of any original observation being 
made into the properties or uses of the trees or plants 
enumerated that we think these papers worthy of notice, 
but rather on account of their practical use in imparting 
to an unscientific colonist a knowledge, not only of such 
trees and other plants as may grow in the climate, but 
also of their value in an economic or commercial point of 
view. By means of a pamphlet like either of the above, 
we have ready references to plants, natives of nearly every 
part of the globe, which are, moreover, with some autho¬ 
rity considered suitable for^ acclimatisation in Australia 
and other countries. Such information as the geographi¬ 
cal distrilxition, habit of the plant, &c., could only be 
obtained by reference to the numerous Floras and bulky 
botanical works which are as sealed hooks to the colo¬ 
nists generally, while the economic applications would 
have to be sought for in numerous other and totally distinct 
works, for our Colonial Floras seldom or never even touch 
on this important part of the subject. Baron Mueller, 
indeed, says that these lists are intended not so much to 
contain records of original research as to bring together 
information more condensed and more recent than would 
be attainable in costly or voluminous works of even 
several languages.” 

The arrangement of the genera is alphabetical instead 
of being scientific, and fihe following examples will show 
the sort of information given :— 

Buxus sempef mrms L.—The Turkey Box Tree. S outh 
Europe, North Africa, South-west Asia. This slow- 
growing tree should be timely planted to provide the 
indispensable box-wood for wood-engravers and musical 
instrument makers, as yet no good substitute for it havii^ 
t«en discovered. The box tree needs calcareous soil for iS 


best development. Among allied species, B. balearica 
attains a height of eighty feet.” 

Then follows a list of other species of Buxus, about 
which, however, little is known as to the value of 
the respective woods. Here is another example, taken 
haphazard :— 

Guevina avellana Molina,—Extends from Middle 
Chili to the Chonos Archipelago, Briefly alluded to 
already in the list of trees desirable for Victorian forest 
culture. One of the most beautiful trees in existence. The 
snowy white flower-spikes produced simultaneously with 
the ripening of the coral-red fruit. In the cooler southern 
regions the tree attains considerable dimensions. The 
wood, tough and elastic, used for boat-building. The 
fruit of the allied Brabcjum stellatifolium can only be 
utilised with caution in a roasted state as an article of 
diet, because it is noxious, or even absolutely poisonous 
in a raw state.” 

Guevina avcllana is a Proteaceous tree, the fruits of 
which are very similar in appearance, and the seeds very 
similar in flavour, to those of the Australian tree Maca- 
daniia tcrnifolia. These lists will probably prove useful 
not only as a guide to the selection of plants for the pur¬ 
poses of acclimatisation, but also as a handy reference for 
economic species generally. J. R. J. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

A Remarkable Thunderstorm 

[The following letter has been forwarded to us for publication 
by Mr. R. H. Scott, F.R.S.— Ed.] 

Yorkshire Philosophical Society, 
York, Sept. 3.1874. 

“ Dear Sir,—I have to report to-day one of the most unusual 
thunderstorms that I ever remember. It began to be dark about 
12.30 noon, and rain fell; at 1240 it was much darker \ at 12.43 
rain fell in torrents, but was so much driven by the wind that 
you saw it being driven like snow in packs ; so dense was it now 
and for ten minutes that I could not see chimney-pots 100 yards 
distant. The thermometer must have fallen tremendously, for 
windows were so steamed inside as to be opaque, I remarked 
tliat the clouds went in the direction of N.W., while the wind 
was S.S.W., and force about 8. Part of the time it went in 
whirlpools, as it were ; during the climax of ten minutes we had 
rain with lightning and thunder, then snow, and snow and sleet, 
and distinct hail afterwards, but not of large size, 

I should have taken the state of the instruments, but I was 
about half a mile from the museum. —I am, &c., 

(Sii^ned) “ C. Wakefield 

‘*R. H. Scott, Esq., F.R.S., 

^‘Director, Meteorological Office. 

'‘P.S.—Rain measures *49. There was lightning (a little 
forked, the rest sheet) and thunder during all the storm.” 


The Exhibition of Specimens and Apparatus at the 
British Association 

If no one else has already done so, will you permit me to call 
attention to the valuable feature of the Belfast meeting of the 
British Association presented by the exhibition of specimens, 
apparatus, and diagrams in the Anatomical Museum, due, it is 
understood, to the energy and perseverance of Mr. Ray Lan- 
kester. Here were to be seen, for instance, Mr, Symons’s series 
of thermometers illustrating variations in sensibility, a collection 
of bones and other remains found in Kent's Hole and the Vic¬ 
toria Cave, during 1873-74, Dr. Pye Smith’s large undescribed 
Medhsa, the diagrams and plants which illustrated Dr. Hooker’s 
address on Carnivorous Plants, specimens of breech-loading 
fire-arms, and many other objects of interest, all catalogued in 
each day’s issue of the “Journal.” It is ±0 be hoped th# a 
similar collection, rendered still more complete through the co¬ 
operation of the authors of papers, will be an addition to the 
attractions of all future meetings of the Association. 
Penmaenmawr, Sept, 4 Alfred W.' Benhett 
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Photographic Irradiation 

In Nature, vol. x. p. 245, Mr. W. C. Crofts adds Ms experi¬ 
ence to those previously given in your journal, and gives Ms 
conclusMn as opposed to that of Mr. Aitken (vol. x. 
p. 1S5). Like most conclusions based on incomplete evi¬ 
dence, it does not conclude anytMng, The fact is as I 
have stated it in my previous note (vol. x. p. 205) on 
the subject, and when I return to England I will be most happy 
to demonstrate it to anyone who cares to examine the question 
thoroughly. Mr. Crofts’ experience with the Liverpool^ dry 
plates agrees with my own, for these plates are prepared with a 
pyroxyline which gives a mininium of irradiation when ' ‘ backed,” 
and give the best quality of image for scientific purposes attain¬ 
able with a bromide him; but certain qualities of pyroxyline 
prepared in precisely the same way will show irradiation that 
nothing can cure, even when used for making transparencies by 
contact, where, of course, there can be no question of influence 
of any optical defects. The unquestionable fact that a collodio- 
albumen film acts in so totally different a manner from one of 
bromized collodion should prove that the lens has next to nothing 
to do with it. 

My conclusions may be very imperfect, but so far as they go 
they are definite, and are drawn, not from two or three, but 
from hundreds of experiments with all kinds of dry plates and 
many different samples of pyroxyline, and whatever they may be 
worth, they fully support Mr. Aitken’s views. 

New York, Aug. 19 W. J. Stillman. ' 


PiSuger on the Salivary Glands ” of the Cockroach 

I WAS much interested in reading Prof. Redfern’s able address 
at the British Association this year, more especially with that 
portion which dealt with the observations of Prof. Pfliiger on the 
histology of the so-called salivary glands” of the cockroach. 
In the year 1871 I wrote a short paper in Professors Humphry 
and Turner’s Journal (vol. v. p. 242 d siq,) upon these 
organs. In this I ventured to doubt the truth of tke generally 
accepted hypothesis as to their functions. My reasons for so 
doing may be summarised as follows i. The appendages in 
question are perforated throughout by ramifying spirally coated 
tubules differing only from trachem in this respect; during their 
passage through the organs in question they receive a layer ex¬ 
ternally of yellowish tissue, which may be, as Prof. Pfliiger ■ 
suggests, epidielial glandular tissue. 2. These tubules with the 
sacculi opening into them can be more or less fully injected with 
a liquid by simply immersing the insect in a suitable menstruum, 
and placing it under the exhausting receiver of an air-pump. 
This experiment demonstrates indubitably that this tubular system 
contains an elastic which for anatomical and other reasons 
I conclude to be air. 3. As far as my experience carried me, 
the sacculi, the supposed reservoirs of tire saliva, never contained 
naturally any liquid whatever, but upon opening the thorax were 
invariably found to be collapsed and apparently empty. This is 
precisely what would occur supposing that during life they were 
filled by and communicated readily with the external air. 

I have not yet had an opportunity of referrmg to Prof. Pffiiger’s 
paper, and 1 am consequently obliged to accept his statements 
at second hand. In noticing the intimate connection there is 
between these organs and the nervous system of the insect, he 
confirms what I have myself observed. It is some years since I 
last anatomised a cockroach, and meanwhile I suppose these 
insects have utilised their organs in the way mentioned by Prof. 
Pffiiiger, and we can now see “ transpai-ent drops . . . transuding 
from the ends of cells when the saliva has been made to flow by 
irritation of the gland.” On looking over my microscopic speci¬ 
mens I find that I still have by me one showing the so-called 
“ salivary duct” and a sacculus injected in the way I have men¬ 
tioned. Any one may satisfy himself that this result is 
feasible by trying the experiment. In doing so the only caution 
required is to exhaust the air gradually and to keep the immersed 
insect in a partial vacuum for a few hours, PYilure under these 
circumstances k almost impo^ible. 

London, Sept. 2 W. Ainslje Hollis 


THE CONFERENCE FOR MARITIME 
METEOROLOGY 

T he Conference, held at the Meteorological Office, 
116, Victoria Street, for the purpose of reconsider¬ 
ing the decisions regarding maritime meteorology made 


at the Brussels Conference in 1853, has concluded its 
sittings, and the Report of its proceedings will be pre¬ 
sented to the Permanent Committee, appointed by the 
Meteorological Congress of Vienna (of 1873), which holds 
its meeting at Utrecht in the course of the present week. 
The Conference consisted of twenty-five members, be¬ 
longing respectively to every maritime country of con¬ 
sequence in Europe, except Sweden and Turkey. India 
and China were also represented. Prof. Buys Ballot was 
elected president, and Capt. Hoffmeyer and Mr. Scott, 
F.R.S., secretaries. It met on the 3rst ult, and at once 
subdivided itself into two sub-committees, dealing with 
the various q^uestions connected with (i) Observations,” 
and (2) “ Discussions.” Each sub-committee held four 
sittings, and at the closing meeting of the Conference the 
several resolutions framed by the sub-committees were 
adopted, in most cases unanimously. Inasmuch as the 
Conference was an outcome of the Vienna Congress, these 
resolutions will not be published until they have been 
communicated to the Permanent Committee as above 
mentioned. Their general scope is towards the attain¬ 
ment of greater uniformity in the methods of meteor¬ 
ological observation at sea, and of subsequent publication 
of the results. On Thursday, by kind permission of the 
Astronomer-Royal, the members \vent to Greenwich in 
the morning, where they were conducted over the inag- 
netical and meteorological department by Mr. J. Glaisher, 
F.R.S. In the afternoon they spent some hours at Kew 
Observatory, where they w^ere received by Mr, Jeffery, the 
superintendent, and in the evening the whole party was 
entertained at dinner at the Star and Garter, by some of 
the members of the Meteorological Committee. On Fri¬ 
day several members availed themselves of the great 
coqrtesy of the War Office, and repaired to Woolwich, 
where they were conducted over the Arsenal by Colonel 
Field and other officers connected with that department. 
Finally, on Saturday, they inspected the Meteorological 
Office, where the meetings of the Conference had been 
held, and paid special attention to the arrangements there 
existing for reproducing the records of the photographic 
and other instruments at the several observatories in the 
United Kingdom, 


O.V SEWAGE AND SEWAGE FARMING 
No. I .—Nortliampiofh 

A FTER having had practical experience of the fer- 
tilising effects of sewage and liquid manure, I have 
for several years devoted part of my leisure time to an 
examination of the arrangements adopted by the principal 
cities and towns for disposing of sewage. At first I looked 
at it from the agricultural stand-point; but as I proceeded 
with the inquiry I had to widen the range of view. 

The place I visited last is Northampton. I propose 
at present to write a concise note of what the authorities 
of that town have done. 

Northampton has a Board of Commissioners for dealing 
with sewage and kindred nuisances, which is distinct from 
the corporation. I believe their number is limited to 
twelve ; of whom six belong to one political body, and six 
to the other. These twelve Commissioners, as a body, 
must, therefore, be non-political; six of one being equal 
to half-a-dozen of another. 

The town contains at present about 50,000 people. 
Many experiments were made at the expense of this body 
for purifying the sewage. At last they adopted the 
scheme which i proceed to describe. 

Near the town there is a number of tanks in'Whfeh 
sewage is allow^ed to settle for some time so aS'tO'^^ttiblc 
the more bulky of its solid contents to 
and be collected. Deprived of theseMiters, 
the sewage is conveyed in a main miles 

irom the town, where it is received bn a* tract of ground 
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containing upwards of 300 acres, which was purchased 
at a cost of 130/. an acre, I may mention that all the 
figures were obligingly communicated to me, verbally, by 
the chief officer of the Commissioners. Up to the present 
the outlay has amounted to upwards of 84,000/, The 
soil is not naturally the best adapted for sewage-farming; 
it does not, however, offer any insuperable obstacle to 
success. The sewage is received at the highest point of 
the farm, from which it flows by gravitation to the lowest, 
which is several feet below the river that runs by, and 
into which the sewage passes after it has undergone 
clarification. 

The sewage is distributed over the farm by a simple 
system of carriers, and it is used mainly for irrigation. 
After it goes over one plot it flows to another, and so on¬ 
wards. At the lowest part of the farm a permanent plot 
of osiers has been planted; the intention being that this 
plot will serve as a filter-bed for abstracting from the 
sewage all offending material which is not taken out by 
irrigation. After percolating through the soil of this 
osier-bed, the clarified sewage is received in a second, or 
outlet culvert, which is about two miles long, and in 
which the fall—one foot per mile—is less than that of the 
river. 

Under cultivated crops of all kinds at the present time, 
there are about 100 acres. There is one good plot or 
field of Italian rye-grass; one good, and one indifferent plot 
of mangold wurzel; and one good plot of beans. A large 
field of Italian rye-grass has utterly failed, and in its place 
grew a luxuriant crop of weeds, which would have proved an 
attractive feature in a botanic garden. There are other 
failures on which it is useless to dwell. 

The land is not farmed in what could be called a skil¬ 
ful manner; indeed, the engineer frankly said that up to 
the present, farming had been a secondary object with the 
Commissioners. 

The greater part of the uncropped land has been 
recently purchased. It is now being prepared for the 
sewage at a cost which will doubtless exceed 20/. an acre. 

I cannot help thinking that a,simpler scheme would 
answer equally well for irrigation. 

It will be understood at once that the inhabitants of 
Northampton have been riJ of the abominable stench 
which the sewage formerly inflicted on them. But there 
remain for consideration two points of very great import¬ 
ance to the people who live along the river below the 
sewage farm. In the first place, if the sewage be not 
deprived of its org^ic impurities on the farm, it must, 
on mixing again with the river, cause a fresh nuisance. 
That the people do think so is evidenced in a newspaper 
report which lies before me; and judging from what I 
saw of the effluent water, I can sympathise with these 
people. I took a small bottle of this water, which I 
find contains a large quantity of organic matter. As it 
went on the osier-bed it was still sewage most unmistake- 
ably j and when the pores of this bed—this so-called filter 
bed—become full of the organic impurities, as they soon 
must, the complaints will become louder and louder, and 
justly so. 

I have a second objection to the aiTangements here 
adopted, and it is this: What guarantee is there that the 
coniagium of any infectious disease which may be in the 
sewage is destroyed? That some of it would be oxidised 
or destroyed in flowing over the ground is certain ; but 
the necessities of the case require that the whole of it 
should be destroyed. I have made experiments which 
prove conclusively that the contagium of infectious cattle 
diseases is not destroyed in flowing over land nor in 
passing through such a filter as is here provided - and 
as there is no evidence to show that the contagious prin¬ 
ciple of human infectious diseases is not equally active 
it cannot he said that the Commissioners of Northampton 
have satisfactorily disposed of the sewage of that town. 

Thomas Baldwin 


NOTES 

We take the following from the New York Nation of Aug. 20 
'‘The American Association for the Advancement of Science 
has held its annual meeting at Hartford during the past and pre¬ 
sent week. The most important business before the meeting has 
been the consideration and adoption of a new constitution de¬ 
signed to remedy a long-continued evil growing out of the popular 
character of the Association. The scientific character of the 
papers and proceedings has very frequently been such as seriously 
to compromise the standing of the Association in the scientific 
world. To remedy this, it has been decided to select from the 
members those who are engaged in science and form them into a 
separate class of ' Fellows.’ All the officers of the Association 
are now to be chosen from this class, and the power of the 
several committees to exclude improper or unsuitable communi¬ 
cations has been increased. All friends of science will await 
with interest the working of this improvement. The necessity 
of some vigorous and effective measures must be obvious to any 
one who will simply examine the lists of papers presented for 
reading. Among some hundred authors, the number of really 
eminent men may be counted on one’s fingers, while the large 
majority are entirely unknown, and present papers which, so far 
as can be judged from their titles, are of no scientific importance. 
We greatly doubt whether this evil will be cured by anything 
short of a radical change in the publishing system of the Asso¬ 
ciation. So long as there is a volume of ' Proceedings ’ to be 
published, so long will there be a pressure on the part of the less 
desirable class of members to have their papers printed, and this 
pressure can be resisted only by a little more moral courage on the 
part of the Standing Committee than it has hitherto exhibited. 
While such papers are admitted, we may be sure that few of the 
abler members will wish their productions to be seen in such 
company. It is gratifying to notice that the present meeting ex¬ 
hibits a decided improvement in this respect, and that notwith¬ 
standing the general unimportance of the communications, the 
subjects of ether and atoms do not appear among those discussed 
before the Association.” 

Under the Principalsliip of Monsignor Capel, a Catholic 
College is shortly to be opened in Kensington, in which the 
Natural Sciences will be taught without restrictions. A museum, 
a laboratory, and lecture rooms are in readiness; and in the 
Educational department more than one appointment has already 
been made. Mr. St. George Mivart is to lecture on zoology during 
the wfinter months, and on botany in the summer. Mr. Barff is 
to lecture on chemistry. From what we hear, it will not be for 
lack of means that this institution will not be successful. 

Amongst those who will probably be candidates for the pro¬ 
fessorship of Zoology and Comparative Anatomy, now vacant in 
University College, London, are Mr. E. Ray Lankester, Dr. J. 
Murie, and Mr, H. Seeley. 

Dr, Alleyne Nicholson has been appointed to the chair 
of Biology and Physiology about to be established in the Durham 
University Colleges of Medicine and Physical Science. Newcastle- 
on-Tyne. 

On the 3rd inst. the Bishop of Exeter laid the foundation-stone 
of a high-class school, to be conducted under the provisions of 
the Endowed Schools Act, at Newcastle-under-Lyne. His lord- 
ship dwelt chiefly on the advantages of [a modern education, 
embracing chemistry, mineralogy, and mathematics, as compared 
with the old Latin and Greek system. He congratulated the 
oroiigh upon doing the most important work that not only the 
i^rict, but the whole of England could be engaged in, by estab- 
mhing a school in which boys might not only be taught a little 

tin and less Greek, but might be taught modern languages and 
natural science, so as to fit them for the future occupations of life. 
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In tins connection we would refer to Sir Charles Reed’s state¬ 
ment, on Tuesday night, at the Radnor Street Schools, City Road. 
“With respect to scientific education,” he said, “this country 
is far behind other cou^tries; and in that she has fallen 
back, as she has also in manufactures and in trade, and is 
letting such countries as America and Germany run far ahead of 
her. hlore attention must be paid in all our schools to the 
scientific education of children.” 

The Puke of Bedford has just sent 100/. for aiding in the 
e^^tablishrtient of the Artisans’ Institute for Promoting General 
and Technical Knowledge, to the Rev. H. Solly, who is to he 
its first principal, Mr. Samuel Morley, M.P. (who is one of the 
trustees in conjunction with Lord Lyttelton and Mr. Hodgson 
Pratt), has also given 100/., besides guaranteeing 100/. a year for 
three years. These, with smaller contributions from a number of 
other friends, have enabled the trustees to take premises in Upper 
St. Martin’s Lane, which will be well adapted for the purpose 
when considerable alterations have been made in them. The 
object of the Institute appears to be to exemplify in a central 
locality, and in a special instance, those plans for the general and 
technical instruction of the working classes which so many of 
them now desire to see carried into effect, and which Mr. Solly 
aimed at promoting on a national scale by the formation of the 
“ Trades Guild of Learning.” Pending the satisfactory establish¬ 
ment and full development of the larger organisation, it is hoped 
that the proposed Artisans’. Institute will, both directly and in¬ 
directly, give a considerable impulse to the higher as well as 
technical education of the skilled workmen of the metropolis, as 
many of their leading men have publicly signified their cordial 
approval of the project; and the desire for increased culture is 
rapidly increasing among that important and intelligent class. 
It is expected that the Institute will be ready to open early 
in October. Donations in aid of it will be thankfully received? 
and may be paid to the account of IMr. Hodgson Pratt, treasurer 
tem,, at the London and Westminster Bank, 217, Strand. 

An enthusiastic meeting was held in Bombay on the ist of 
August, at which a committee was appointed for the purpose of 
raising a fund by public subscription for a memorial to the late Dr. 
Bhau Dajee, of whom we gave some account in a recent number. 

The Government of India, says the Bombay Gazette, has de¬ 
termined to perpetuate the memory of Dr. Stoliczka, the distin¬ 
guished naturalist, who met his death on the return journey from 
Yarkand, by erecting, at the public expense, a tomb over his 
remains at Leh, and a tablet in the new Indian Museum at 
Calcutta. 

The death is announced of Sir John Rennie, C.E., F.R.S., 
the eminent civil engineer, under whose direction some of 
the most important engineering w’-orks of the past lialf-century 
ha.ve been carried out. Sir John, who died on Thursday last at 
Bengeo, in Hertfordshire, was born in 1794, and was the son of 
the late Mr. John Rennie, who designed new London Bridge, 
and who also designed and execuxd Southwark and Waterloo- 
Bridges. Mr. Rennie educated his son for his own profession, 
and left to him the task of executing his designs for London Bridge, 
On its completion and opening in 1S31 Mr. Rennie received the 
honour of knighthood. Several foreign distinctions had been, 
conferred upon him, 

OuE. readers wiE be glad to hear of the safety of the members 
of the Austrian Payer and Weyprecht Arctic Expedition, who- 
have been out for two years, and who, it was feared, had come 
to grief. A Times telegram, dated Christiania, Sept. 5, gives a 
brief history of the expedition. They left Tromso in the TegetJioff 
on the 14th of July, 1872. They encountered compact drift ice 
in 48° E. long., and worked themselves through until, in 58° E, 
long., they reached the coast of Novaya Zemlya, under the- 
Admiralty Peninsula: Th^ sailed along the coast to BercH 


Islands, where they met Count Wiltczek s sloop Isbjunt. They 
sailed together with him further to Bax-ents Islands, near the 
promontoi-y of Cape Nassau, where they reinained at anchor till 
the 2ist of August, 1872, on account of south-westerly storms. 
There a depot of provisions was established. They parted with 
Count Wiltczek and steered north-east the same day, and were 
completely frozen in. They drifted with the pack ice fourteen 
months, first north-east to 73° E. long., and then north-west 
until October 1873. In August 1873 ^ discovered. 

They drifted with the ice along this land* They were frozen in. 
and wintered in 79° 51’ N. lat and 59° E. long. In March and 
April 1874 sledge expeditions were sent north and west; 82° N. 
lat. was passed, and land was seen to the S3rd degree. The 
extent of the land northwards and westwards was, apparently, 
considerable. The ship, now being untenable, was abandoned. 
Starting on the 20th of May, 1S74, with four sledge boats, they 
met the open water on the 15th of August, and crossed to 
Novaya Zemlya, and went along the coast in search of vessels. 
They met a Russian schooner on the 24th of August in Puchowa 
Bay, and arrived at Yardoe, in Norway, on the 3rd of September. 
The health of the crew was excellent. Engineer Krisdi died in 
March 1S74 from tuberculous disease. Large mountain ridges 
are said to have been observed in the newly discovered land, 
but no signs of animal life ; and immense glaciers were met 
with. 

The loss is announced of the whaler A retie, of Dundee, at 
Davis’s Straits. The Arctic at the time she was lost was full. 
She was commanded by Capt, Adams, with whom, it will be 
remembered, Capt. Markham, R.N., of the Sultan, made a 
voyage pf investigation a year ago. Capt. Adams had distin¬ 
guished himself by the surveys which he made of several of the 
Arctic coasts. AH hands have been saved. 

The Berlin African Exploration Society is fitting out a second 
expedition to the interior of Africa. Plerr Alexander von Hor- 
mayer, the well-known ornithologist, will be the leader of the 
expedition, and will go from St. Paul de Loanda by way of 
Kassimbe to Moatta Jambe. 

The British Bee-keepers’ Association, founded in May last, 
has been fortunate in securing Sir John Lubbock as its Presi¬ 
dent, and though the members number but little over 120, they 
have already shown a commendable earnestness. On Tuesday 
they held, at the Crystal Palace, their first show of bees, hives, 
honey, and accessoiy apparatus; and during the day some of the 
bee masters manipulated their hives, showing how to take honey, 
introduce queens, and to do other necessaiy work usually sup¬ 
posed to be accompanied with some danger. The primary ob¬ 
ject of the Association is to promote the more extensive cultivation 
of bees, especially by cottagers, and the study of the best way of 
obtaining most honey with the least waste. The American 

Slinger ” was shown in operation, and effectually drives out by 
centrifugal force all honey from a comb without injuring the 
By the application of this principle much of the time that would 
be occupied in making cells is saved, and bees at once begin 
refilling the comb. A secondaxy object of the Association is to 
promote the study of the habits and powers of bees, and special 
prizes were offered for observatory hives. Now that Sir John 
Lubbock has led the way in showing how to observe individual 
bees (see Nature, March 26), we may expect that many ppople 
will be induced to take up snch an interesting subject an|d add 
to our stock of knowledge, Almost everything aborit the 
of bees has yet to be learned. An observatory hlye 
bees costs, we believe, only about thirty .shillings^ ,ai^ 

Bee ^urnalh always willing to give any mfwaxatto 
needing instruction. The last number'tfenf; ^wwarded 

to us^ and besides giving a grcjat d'^ pC n^rttction, con¬ 
tains an interesting article on Hive Shape, 
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water that was ejected, but upon this point there can be little 
doubt. The spot where he saw the water sent up is marked on 
the chart as a shoal, and so long as he was in sight the water 
continued to be sent upwards with equal force/' 

The additions to the Zoological Society’s Gardens during the 
past week include a Toque Monkey {^Mcicticus ^ilenius) from 
Ceylon, presented by Mrs. Thomas; a hlacaque Monkey 
[Macacus cynornotogus) from India; a Malbrouck Monkey 
{Cercopithecus cynosurus) from West Africa, presented by Mr. 
H. C. Marckmann de Lichtabbell; an Arctic Fox lagopus) 

from the Arctic Circle; a Black-headed Gull [Lams ridihmdus') 
European, presented by Mr. Keell; a Prairie Marmot 
[Arctomys ludovicianus) from North America, presented by Mr. 
Thellusson; a Guilding’s Amazon [Chrysoiis gtiildmgi) from 
St. Vincent, purchased; four Houbara Bustards [Houharia 
unduhitd) from Tripoli, deposited. 



Fic. s;--Plan of Troy in the time of Priam. A. Tower of IHum. B. House of two storeys before the taking of Troy. C. Trojan structures and later 
smiCtUres superposed. D. Trojan houses. E. Large earthenware jars. F.’Altar for sacrificing to the Trojan Minerva, with drain for carrying off 
• the blood. _ G. Remains of Trojan houses, H. Place where the treasure of Priam has been found. K. Remains of Priam’s palace. M. Gates. 
N. Wall prior to Troy. 0- Trojan houses and later walls superposed. P,_,Fortified wall prior to Troy. R. Wall of defence prior to Troy. S. Remains 
of the encemie of Troy. 


The Southport (Lancashke) Aquarium will be opened on the 
iGlh inst. 

Among the newly enrolled members of the Victoria Institute 
is M. Joachim Barrande, the Bohemian palasonlologist 

A TELEGRAM from Rome of Sept. 5 announces that the 
eruption of Mount Etna has ceased, but that the shocks of earthi- 
quake continue. 

Teie Melbourne Argus has the following among its news 
from the South Sea Islands ‘‘On the 30th of April Captain 
]\I‘Kenzie observed what he believed was a submarine volcano 
in a htate of activity. When about midway between Haabai 
and Tonga, two of the Society Islands, about 12 miles from 
land, he observed a large column of water shoot up fully 100 feet 
into the air. There was a dense cloud of what appeared to be 
steam rising from the ejected water. Captain M‘Kenzie was 
afraid to go sufficiently near to ascerlahi whether it was warm 


THE RUINS OF TROY: RECENT DISCO¬ 
VERIES OF DR, SCHLIEMANN^ 

/^UR age is eminently an age of investigation, and, 
igqre than any previous one, is drawn towards 
hfj^^^olo^cal studies by a restless mad feverish ardour. 

with present, it rushes back into the 
past hJ s»k for ttmses of the most ancient origins of 
mail khd of his racesj the primitive sketches due to his 
artistic and industrial genius, the beginnings, still so 
obscure, of his htstory, and even of prehistoric times. The 
learned worj|:sof Mr. Layard on Nineveh and Khorsabad, 
the fruitful excavations of M. Mariette in Egypt, those of 
the i^ericans in the mounds and tumuli of the Ohio and 
Mississippi, the discoveries, so valuable for human pal^- 
due to the courageous perseverance bf . Boucher 

* Traoslsted from an article in La Nahire, by Dr, N. Joly, of Taulouse. 


de Perthes and to the ingenious sagacity of M. Lartet, of 
Sir Charles Lyell, of Sir John Lubbock, Prof. Wilson, 
Mr. E. B. Tylor, and others,—does not all this indicate a 
very distinct movement towards researches which have 
for their object the vestiges which man has left on the 
earth or in its depths from the most remote periods ? 

To the number of the most recent archaeological labours 
which have strongly attracted public attention, we must 
add, with good reason, the important and magnificent 
work of Dr. Heinrich Schliemann, which has just been 
published at Leipzig, under the title of " Trojanische 
Alterthumer ” (Trojaa Antiquities). 

A poet has said, in speaking of the ancient city, whose 
misfortunes another poet has sung in immortal verse,—■ 

“Etiam periere ruinae.” 

But Dr. Schliemann and the noble companion of his life 
I and his labours have given the lie to Lucan. Others, it is 
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true, believed that they had discovered the ruins long ago. 
Towards the end of last century (1788), a French traveller, 
Le Chevalier, professed even to have proved that Virgil 
was mistaken in placing, along with all Greek antiquity, 
the city of Troy and its citadel on the heights indicated 
by Homer, the little hill which to-day bears the name of 
Hissarlik.* According to him, the Homeric city must 
have been built upon the site occupied by the present 
village of Bunarbashi; the citadel of Pergamos was 
situated, qn the contrary, on one of the rocky hills 
which encloses the Scamander, and at the summit of 
which is seen three conical knolls, ranged in a line, which 
Le Chevalier regarded as the tombs of the Trojan heroes. 
As to the springs which flow from the foot of the hill, 
these were, according to the author of the “ Voyage en 
Troade,” those where the Trojan girls went to wash their 
clothes. 

Although based on topographic data very open to con¬ 
troversy and upon texts falsely interpreted, the work pub¬ 


lished in 1788 by Le Chevalier had a very great success 
(three editions from 1788-1802), and his opinion, tho¬ 
roughly erroneous as it was, acquired, so to speak, the 
force of law. 

Even quite recently (in 1871), this opinion found an 
unfortunate defender in Dr. Karl Curtius, of Berlin, and 
that at the very moment when the excavations of Sir John 
Lubbock, of Consul Hahn, and, above all, those of Dr. 
Schliemann, put Bunarbashi out of the question, and 
brought forward the most convincing proofs in favour of 
Hissarlik. 

In fact, these excavations have demonstrated, as far as 
evidence can go, that neither the pretended Trojan tombs 
indicated by Le Chevalier, nor the site of Bunarbashi 
itself, contains any archaic object, any trace of human 
habitation. It is, then, neither at Bunarbashi, nor at 
Chiblak, nor at Atchi-Kienni (which is now quite given 
up), that we must seek for the veritable Troy and the 
citadel of Pergamos. Let us see if we shall be" more 



Fig. 2.—Large eartlienware jars found in the mins of Troy, at E, in Fig. i. 


fortunate in carrying on our investigations on the site of 
Hissarlik; that is to say, in allowing ourselves to be guided 
by popular .tradition, the writings Of the most ancient 
trustworthy authors, and chiefly fay the gigantic excava¬ 
tions executed at so great an expense and with so much 
zeal and intelligence by Df. Schliemaim and his wife. 

Here, independently of the authority of Homer, we have 
still that of Herodotus, of Xenophon, of Arrian, of 
Plutarch, of Justin, who all agree in placing the Ilion of 
Homer at Hissarlik; that is, at the place where Dr. 
Schliemann has found ruins overlaid by many layers of 
more recent ruins. In one of these layers, which extends 
from seven to ten metres below the summit of the hill, 
are found, in fact, incontestable proofs of a violent 
fire,f—a palace, a double gate situated on the west of this 

♦ For an excellent study on tbe topography of Troy, see an article by M, 
Emile Bumouf in the Revue des Dmx-Mondes of Jan. i, 1874* 

t M- E. Bumouf places the fire in the seventeenth’(xntury b.C, 70c) 
years, according to some, before the time of Homer. 


palace, a tower rising at some distance from the double 
gate, religious symbols (images and vases in the shape of 
an owl, yXavK^TTts and finally a treasure containing 

objects which, in their smallest details, answer to the 
descriptions tvhich Homer gives us. Is there not here 
enough to satisfy the most sceptical and most exact- 

Begun in the month of April 1870, the excavations 
executed by Dr. Schliemann were only terminated in: 
October 1873. They have thus occupied him three entine 
years, and that in the midst of the greatest diflicultt^, 
sometimes even, at the risk of his life and that of the 
numerous workmen, Turks and Greeks, whom he ^^loys 
in these works. I pass in silence the harassing dimcul- 
ties which the Turkish Government has raped to prevent 
him attaining the precious results with which these exca¬ 
vations have enriched the science of the past ^ ^ 

{To be mtfinued ^. 
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THE BRITISH ASSOCIATION 

Reports 

Report of the Committee on Bxte)imenfs to determine tJie 
^hertnol Conductivities of certain Rocks^ by Prof. Herschel and 
Mr. Labour. 

In the introductory notes on these experiments, published as an 
appendix (p. 233) in the last volume (for 1873) of the British Asso¬ 
ciation Reports, the list of rocks selected and the lyianner of experi¬ 
menting on them were described. With the exception that sections 
of Calton trap rock, of a great pyramid casing stone (nummulitic 
limestone), Caen stone (qf Normandy building limestone), Cannel 
coal, chalk, and red brick were added to this list, and that the 
apparatus receiyed some small but very important improvements 
to make it heat-tight, the material of the experiments as well as 
the method of working them remained substantially the same as 
last year. Instead of a conical tin vessel with i lb. of water, a 
cylindrical one holding 24 lbs., with an internal agitator and 
thermometer, was used as the cooler. The opposite faces of the 
heater and cooler were lined with velvet and each clasped by a 
caoutchouc collar, which, projecting a little above them, clips 
the circular edge of the rock plate when it is placed between 
them, and two small notches cut in each collar also allow the 
wires of a thermocouple to be introduced, touching the rock- 
surfaces while the rock is being heated. With the view of tra¬ 
versing the plate with the thermopile in different directions, the 
piece of stout palladium, wire (about 18 gauge) used as the electro¬ 
motive element between the two iron wire branches of a delicate 
reflecting galvanometer, was silver-soldered to the iron wires at 
its two ends, all the wires being first rolled thin and flat to some 
distance from the jupetions. The scythe or scimitar-blade shape 
most easily given to the wire in roiling it thin was advantageous 
in the eonstrpctiop, because, instead of uniting the wires continu¬ 
ously in one straight length and folding the points of junction on 
opposite sides of the rock (thus confining their range upon it to 
a single diameter or to one straight line), advantage of the curva- j 
ture was taken to connect the wires by superposition, instead of 
by prolongation at their junctions, without overlying each other, 
into two flat ogee arches, or merry-thought-like blades, between 
which the rock is held as in a forceps. The straight unrolled 
parts of the wires are bound very firmly to a square piece of 
wood, which acts m a handle to guide the points of tlm forceps 
to yaricms patts of the rock-faces, whila it keeps them securely in 
their pkaeS| and thus allows the small elastic pressure of the 
wires to elaep the rock gently between the points of the thermo¬ 
electric pincette without assistance hom the velvet covers. After 
thus inserting a rock section in the apparatus, protecting the 
rock aud cooler from below with a stout wooden screen, and 
from loss or gain of heat in other directions by a suitably thick 
case of woollen stuff and a few baudages of similar materials, the 
rate of rise of temperature in the cooler, when agitated, was 
noted by the averse number of seconds taken by a delicate 
thermometer contained in it to rise F. (one graduation on its 
stem) as soon as this rate of rise was found to have become 
sensibly constant. About twenty minutes were usually occupied 
in the h^gliuing of an experiment with waiting for a steady con- 
dhion of the theimometer readings, and ten or twelve minutes 
more were required to ensure it and to obtain the average rate of 
their increase for the rock specimen under obseiwation. The 
temperature difference shown by the galvanometer at the same 
time at first rose rapidly to a high maximum and then descended 
very gradually to a fixed lower reading. The pincctt.e was tra¬ 
versed to and fro over the rock surfaces while the thermometer 
was being noted, and exhibited during these motions fluctuations 
answeringto about or 2^ F. on either side of an average posi¬ 
tion ; corrected for zero of the scale and reduced by trials for this 
purpose between every two or three experiments to Fahrenheit 
degrees, the temperature difference thus formed, divided by the 
quantity of heat transmitted to the cooler per minute, gave the 
apparent thermal conductivity of the plate. The results in 
Peclet^s units were scarcely more than one-third of what Peclet 
and other earlier experimenters had obtained. It was obvious 1 
that, instead of marking the temperature difference between the i 
two solid contact surfaces of the rock and velvet which they ! 
touched, the points of the thermo-electric forceps showed the 
temperature of the fluid air-hath in which those two surfaces 
are immersed. The extreme mobility of this integument, enabling 
It to penetrate through the velvet to the plates of the heater 
me cooler, while it equally msinuates Ite^lf between the rock sur. 
»ce and the thermopile that can only enter into actual solid con¬ 


tact with each other (at least theoretically) at three points, 
controls the temperature of the metallic thermometer far more 
powerfully than the rock face that it touches, and the real tem¬ 
perature differences between the rock faces are accordingly com¬ 
pletely masked. It is very probable that |f the velvet covers 
fitted on the instrument were replaced by soft wash-leather, the 
source of this error would be very much reduced ; and although 
it is certain that the confronting surfaces of the rock and leather 
faces will nowhere have actually the same temperature, from the 
existence of a sensible quantity of resisting air between them, so 
that, as before, the thermopile will not mark the tri-ie rock tem¬ 
perature difference, but a mean between that difference^ and a 
similar difference for the leather faces, yet the range of this error 
will be incomparably smaller than in the experiments already 
made with velvet covers, whose loose texture precludes the possi¬ 
bility of regarding the comparative results now obtained as posi¬ 
tively correct, or more than first approximations, from wh|ch the 
errors arising from surface characters of the rock sections tested 
have not yet been removed- 

To obtain the true rock temperature differences, means were 
taken to cement the thermopile points to the rock with plaster, 
a course it would be desirable to adopt with as few samples as 
possible as standards of correction for the rest, on account of the 
tecliousness ot the process and the injury that it necessarily entails 
to the beautifully worked surfaces of many of the plates. If 
the correction so found to be required can be restricted by the 
mode of operating to a range of such small limits as to be ttppli- 
cable generally, without appreciable influence of the surface cha¬ 
racters, in making its occasional departures from a mean value 
very sensible, then the reduction factor found by absolute experi¬ 
ments on a few rock? of characteristically rouglx and smooth or 
polished surfaces to obtain the true temperature dfilerence for a 
given lieat-flow from the apparent one shown by the thermo¬ 
couple placed simply between the rock and leather faces will be 
admissible within t|ie limits of error of the observations to con¬ 
vert a list of apparent conductivities as just supposed to be ob¬ 
tained from a mere comparative table of relative conducting 
powers to a table of absolute thermal conductivities, in which 
the errors of the values given will certainly not be greater than 
would in all probability have been committed had the direct 
method of absolute measurement been applied to each 

specimen of the list, instead of only to a few rocks, to furnish 
ifeta on which calculations of the remainder may be founded. 
Circular discs of linen, well wetted with plaster of Paris, mixed 
with a little glue or white of egg, were laid over tlm surfaces of 
two or three of the rocks, enclosing under them and against the 
rock (to which they were also plaster-wetted) the two branches 
of the thermopile pincette. When these had set quite haul 
under pressure and were thoroughly dried by a gentle heat, they 
were placed in tlie apparatus, and a measurement of the abso¬ 
lute temperature difference and accompanying heat-flow was thus 
obtained, affording the real conductivity and a means of com¬ 
paring it with the apparent one found by similar observations of 
the same rock when po plaster was used, and when the points of 
the thermopile merely pressed against its surface. Thus the 
thermo-electric difference obtained with the wire couples merely 
touching the surfaces of white statuary marble between velvet 
faces was 16°, while for the same heat-flow when the arms 
of the thermopile were firmly plastered to the marble plate, 
the temperature difference observed was only —being 

more than 24 times as large a difference in the former 
as in the latter case. With whinstone the corresponding 
temperature differences were 26° and 80*5.—in the proper^ 
tion of very nearly 3:1. A similar experiment was made 
with cannel coal, of which the conductivity is much less than 
that of the last-mentioned rocks, the temperature differences 
obtained being for the same heat-flow in the plain and plastered 
plate S3°‘4 and 39°7 ; in the proportion of only 1*37 : i —a far 
smaller reduction than was observed in the two foregoing cases. 
Care is, however, necessary to introduce wet plaster under as 
well as over the points of the thermopile in cementing them to 
the rock, that air may be excluded and the junction may be solid, 
a^ precaution which was omitted in this case, as plaster without 
size was used, which in drying sometimes flakes offjfrom the 

- * fk® heat-flpw through the plate was actually greater in this latter than 
m tne former case m the proportion of about 5 :4, showing that the rough 
plaster-washed linen surface received and delivered heat to the velvet 
covers much more readily than the .smoothly-di'essed surface of the stone. 

whole resistance was less in the latter than in the former ca?e, al- 
though the rock plate itself had been rp^e thicker. The same diminution 
sfone resistance occurred also in the exper^^e^t with plastered 
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rock surface either entirely or in places. This may render an 
experiment, as that on cannel coal may not impossibly have been, 
from this cause entirely valueless ; yet this result presents itself, 
with many others met with in the investigation, as very well 
worth repetition, with fresh precautions and with new arrange¬ 
ments to guard against the possibility of false conclusions. 

Adopting for the present, as probably not very far from the 
truth, a common reduction factor of 2% as the proportion in which 
the recorded temperature differences of the plain rock sur¬ 
faces between velvet faces exceeded the true temperature 
differences of the surfaces of the rocks examined, and intro¬ 
ducing some very small corrections for the thicknesses of 
the plates, the thermal capacity of the metal cooler, &c., 
which are all probably (as well as the allowance for heat- 
absorption in raising the temperature of the rock plates very 
slowly during the obseiwations) really negligible in compari¬ 
son with the uncertainty that attaches (except in one or two well- 
observed cases of absolutely measured temperature differences of 
the rock faces) to the great majority of the determinations from 
unknown peculiarities of surface contact and temperature assimi¬ 
lation w'here air is not excluded from the junctions, or rendered 
stagnant in its mode of heat transmission, the following table 
gives the absolute thermal conductivities (in centimetre-gramme- 
second, or absolute British Association units) thus provisionally 
obtained, together with a few similar results found by Peclet, 
Forbes, and Sir William Thomson in rocks differing little in their 
description from those included in the present list. 



The Report of the Committee for superintending the monthly reports- 
of the progress of C/umistry, by Profs. Roscoe and Williamson, was 
then read by Prof. Roscoe. The report was very short ; the 
committee does not intend to apply to the British Association 
for a further grant after the present year. 


Report of the Committee on Essential Oils, by W. Chandler 
Roberts.—The following oils have been examined : Wormwood, 
Citronella, and Cajeput. The actions of phosphorus penta- 
sulphide, of zinc chloride, and of bromine upon the oils were 
described. The first-named reagent generally acts by removing 
the elements of water, with formation of terpenes and cymenes. 
Zinc chloridegenerally causes decomposition, giving rise to a mix¬ 
ture of hydrocarbons. Bromine usually forms a bromide, which 
is then decomposed with evolution of hydrobromic acid and water 
and formation of a cymene. 

Various cymenes have been examined, all of which seemed to 
be the same. The formation of cymenes from terpenes by the 
action of sulphuric acid has been verified. Cymenes have also 
been obtained from oil of turpentine by continued fractionation. 

The following numbers express the optical properties of some 
of these oils :— 

Specific 

refractive energy. Specific dispersion. 

Absinthol . *4887 . *0234 

Cajeput ... ... *4916 ... ... ’0251 

Citronella . '5213 ... .* '0289 ' 

Citronellol. ' 5 i 7 § . '02S4 

The conclusion drawn is, that cymene is the central body in 
these essential oils, to which the other constituents are closely 
related ; the varying amounts of mechanical energy required for 
the formation of the different isomerides have not as yet been 
determined. 

Dr. Gladstone said that the optical properties of sixteen cymenes 
had been examined. Some of these were obtained from sub¬ 
stances of low, others from substances of high refractive energy, 
but in all cases the refraction of the cymene was the same ; the 
refraction of a substance depends, therefore, on the constitution 
of the substance itself. 

Report of the Committee on the Estimation of High Tempera- 
turves, byj. Dewar, F.R.S.E.—The committee has not carried 
on any investigations during the past year. 

Gold Assays, by W. Chandler Roberts.—Little has been done 
by the committee during the past year, but they hope to be able 
to report fully at the next meeting. 

Report of the Committee for assisting in the Exploration of ill 
Victoria Cave, Settle, by R. H. Tiddeman, secretary to the 
committee. 

The explorations have been continued throughout the chief 
part of the year. The Settle Committee have raised by priv.iLe 
subscriptions and spent, besides the British Association grant of 
50/., a sum of 113/. 4s. 2d. The late determination of a hone 
which had been found by the committee in. the cave in hliy 
1S72 as human, by so great an authority as Prof. Busk, induced 
the committee to pay their chief attention to the question of its 
position and the relation of the beds in which it occurred to the 
physical changes to which the district has been from time to time 
subjected. In order to do this it wms necessary to remove a 
large portion of the tip of the older workings, which had unfor¬ 
tunately accumulated below the entrance of the cave. Beneath 
this the Romano-Celtic layer was reached, and several objects of 
bronze, including bracelets, a vinaigrette, and other articles, were 
obtained. The Romano-Celtic layer wuis from i ft. to i fc. 6 in. 
thick ; beneath this was a thickness of 19 ft. of screes, consisting 
of angular fragments of limestone, which had fallen from the 
face of the cliff above. This contained no bones whatever, nor 
the smallest fragment of any rock but the white limestone of 
which the cliff above is made. But at the base of this a great 
many boulders were discovered of all dimensions up to 7 ft. in 
diameter. The number of these boulders and the peculiar con¬ 
ditions of their position render it quite impossible that they can 
have been brought through any fissure in the roof of the cave, 
and so washed in later times over the beds containing the human 
fibula and the remains of the older mammals. The great weight 
of some of them quite militates against this idea. Another 
suggestion, that they may not have been left in their present 
position at the melting of the ice-sheet, but may have fallen from 
the cliff in comparatively recent times, is also negatived by the 
complete absence of any evidence of any such fall through the 
long period represented by the 19 ft. of screes, their oceuireafe 
only at the base of the screes, and by the absence of drift 
from the cliff above for some distance round. Bht ahb&ff 
argument against this supposition lies in the'fact.'fehi^f the boilers 
are so close beneath the cliff, that if all 
from the cliff above and now resting bn the, 
stored to the cliff it would profert so mnch"luflher fbr^ard that 
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it would be impossible for them to fall into their present position; 
yet we know from their position that the boulders were dropped 
there before any portion of the screes had accnmulatedji and 
therefore at a time when the roof of the cave undoubtedly reached 
much further forward. 

The inevitable conclusion is that man lived in Yorkshire with 
Elephas antiqims^ Rhinoceros tichorinus, Ursus priscus and 
spchcm, JPftma, Bison, and red deer long before the existence of 
the great ice-sheet in Northern Britain and Ireland. 

Report of the Boulder Committee, 

The Rev. W. H. Crosskey read the report of this committee 
appointed for the purpoLe of recording the position, height above 
the sea, lithological characters, size, and origin of the mote 
important erratic blocks, and groups of erratic blocks, of England 
and Wales, and reporting other matters of interest connected 
with them. A schedule has been issued by the committee 
containing detailed questions of the information required. The 
object of the committee is not speculative, but to collect the 
facts, with the intention of afterwards proceeding to their classi¬ 
fication, and pointing out their relations to the various theories 
under designation in glacial geology. Districts in which boulders 
are rarest are of special importance. The evidence regarding 
the southward extension of the ice sheet and the reach of the 
waters of the glacial sea depends largely upon their presence and 
absence; while their method of distribution is full of geological 
meaning. The necessity for the work of the committee is in¬ 
creased by the fact that aU over England and Wales the destruc¬ 
tion of boulders is rapidly proceeding. In the midland districts, 
a map is being constructed in which the approximate number of 
boulders and the character of the rocks of which they are formed, 
together with the effect of the configuration of the country on 
their distribution, will be shown. From the general position of 
the boulders it is evident that boulders were deposited at several 
ages. There are (i) boulders of the earliest ice periods, (2) 
boulders of the period of submergence, distributed in the lower 
parts of the glacial clays, (3) boulders of the period of the re¬ 
elevation of the land. These varieties have yet to be traced to 
their various sources, and upon tliis work members of the 
committee are engaged. It is as impossible to assign all the 
boulders to one epoch of distribution, as it is to relegate all 
glacial sands, clays, and gravels to one period. The report 
contains details regarding boulders of various districts. From 
Leicestershire, one fact of especial importance is recorded. Below 
the drift clay and quite distinct from the surface boulders freely 
scattered over the country, a group of boulders has been exposed 
in an excavation made in the centre of Leicester, 25 ft deep, 
composed of rocks of foreign origin, and suggesting a stranded 
iceberg of an. early period. In the same county, isolated 
boulders of large size, and groups traceable to sources some miles 
distant, prove Charnwocd Forest to have been a centre of ice- 
action of considerable Intensity. In Warwickshire a great 
change occurs. The drift-beds are reduced almost to pebbles ; 
and local geologists give the name of boulders to specimens 
which in other parts would not be regarded as worthy of the 
name. StriationS are faint and rare. Their grouping is remark¬ 
able, and they come from all points of the compass. Isolated 
boulders are recorded from I^ortbumbeiiand, Yorkshire, Lanca¬ 
shire, Devonshire, and Denbiglishire. The committee request 
members of the Association who have received schedules to re¬ 
turn them, and desire communications from geologists disposed 
to a^ist them in their work. 

The Close Time Committee. 

A report was read from the Close Time Committee with refer¬ 
ence to the desirableness of establishing a close time fer the pre¬ 
servation of indigenous animals. After stating the steps which 
had been talcen with reference to this subject in Parliament, the 
committee stated its belief that the effect of birds’ nesting on 
OTcii kinds of birds as are known to be diminishing is altogether 
inappreciable, while its effect on those whose numbers are not 
decreasing may be safely disregarded, and consequently that there 
is no need of any legislative interference with the practice. The 
committee believed that the only practicsble mode of checking 
the diminution of such birds as have been proved to be decreas¬ 
ing is the effectual protection of the adults from destruction 
during the breeding season. While the Sea Birds Preservation 
Act continued to work successfully, the Wdd Birds Protection 
Act lad done little, if anything, towards attaining the objects 
'Or which it was passed, and in various "quarters gave Considtr- 
iihle discontent. Birds coirmonly kn<,wn as ** wiM fowL’ttere 
jetted to very gieat peisecuticn thrcugli the inadequacy of 


the present law to protect them ; they were rapidly reducing in 
number ; they w^ere not only innocuous, but were of great value 
as food. Consequently the committee hoped that the efforts 
they intended to make on behalf of wild fowl in the next session 
of Parliament would obtain a general support. Representations 
as to the inordinate slaughter of seals which took place every 
spring in the North Atlantic Ocean had been made to some 
members of the committee. There could be no doubt that such 
slaughter at that season would soon bring these animals to the 
verge of extermination, as had been the case in many other parts 
of the w^orld, and since their destruction would affect a very large 
trade, their proper protection seemed to be a subject not at all 
unworthy of the consideration of the Government, The com¬ 
mittee requested their reappointment. 


SECTIONAL PROCEEDINGS 
SECTION A— Mathematics 

On the Perturbations of the Compass produced by the rolling of 
the Ship, by Sir William Thomson. 

The heeling error which has been investigated by Airy and 
Archibald Smith is the deviation of a compass produced by a 

steady heel” (as a constant inclination of the ship round a 
longitudinal axis, approximately horizontal is called). It depends 
on a horizontal component of the ship’s magnetic force, in¬ 
troduced by the inclination; which compounded with the 
horizontal component existing when the ship is upright, gives 
the altered horizontal component when the ship is inclined. 
Regarding only the error of direction and disregarding the change 
of the intensity of the directing force, we may define the heeling 
error as the angle between the directions, for the ship upright 
and for the ship inclined, of the resultant of the horizontal mag¬ 
netic forces of earth and ship at the position of the compass. 
These suppesitions would be rigorously realised with the compass 
supported on a point in the ordinary manner if the bearing point 
were carried by the ship uniformly in a straight line. They are 
nearly enough realised in a large ship to render inconsiderable 
the errors due to want of perfect uniformity of the motion of the 
bearing point if this point is placed anywhere in the “axis of 
rolling,” * for in a large ship the compass, however placed, is 
not considerably disturbed by pitching, or by the inequalities of 
the translatory motion caused by waves. 

Hence, supposing the compass placed in the axis of rolling, 
the perturbation produced in it by the rolling will be solely that 
due to the variation of the horizontal component of the ship’s 
magnetic force. Such a position of the compass would have one 
great advantage—that the application of proper magnetic cor¬ 
rectors adjusted by trial to do away with the rolling error would 
perfectly correct the heeling error. To set off against this 
advantage there-are two practical disadvantages: one that the axis 
of rolling (being always below deck) would not be a convenient 
position for the ordinary modes of using the compass; the other, 
lar more serious, that in ships, at all events with iron decks, the 
magnetic disturbance produced by the iron of the ship would 
probably be so much greater at any point of the axis of rolling 
than at suitably chosen positions above deck as to more than 
counterbalance the grand kinetic advantage of the axial position. 
But careful trials in ships of various classes ought to be made, 
and it 7 }my be found that in some cases the compass may with 
preponderating advantage be placed at the axis of rolling. 
Hitherto, ho\vever, this position for the compass has not been 
used in ships of any class, and, as we have seen, it is not pro¬ 
bable that it can ever be generally adopted for ships of all 
classes. It is therefore an interesting and impoi tant practical 
problern to determine the perturbations of the comp)ass produced 
% oscillations or other non-uniform motions of the bearing 
point. 

The general kinetic problem of the compass is to determine 
the position at any instant of a rigid body, consisting of the 
needles, framework, and fly card, which for brevity will be 
called simply the compass, moveable on a bearing point, when 
this point moves with any given motion. Let the bearing point 
experience* at any instant a given acceleration, a, in any given 
direction. Let w be the mass (or weight) of the compass, and 
g w the force of gravity upon it, reckoned in kinetic units. The 

*_Oiie way, probably the best in practice, of finding by observation ibe 
rosilion of the axis of roliin^r is to hang penduinms from points at different 
kvels m ine plane through the heel perpendicular to the deck, till one is 
whidh indicates the same degrees pi rolling as thoise found geometri¬ 
cally by observing a graduated scale (or “ batten^') seen against the 
horizon. ■ 
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position of kinotic equilibrium of the compuss at tbat instant is 
the position in which it y/ould rest under the magnetic forces and 
a force of appm'e'iU grmity equal to the resultant of giv and a 
force « w in the direction opposite to that of a. Now the weight 
of the compass is so great, and its centre of gravity so low, that 
the level of the card is scarcely affected sensibly by the greatest 
magnetic couple experienced by the needles.^ Hence, in kinetic 
equilibriuna the plane of the compass card is sensibly perpen¬ 
dicular to the direction of the “ apparent gravity " defined above; 
and the magnetic axis of the needles is the direction of the 
resultant of the components in this plane of the magnetic forces 
of earth and ship. Hence it is simply through the apparent level 
at the place in the ship occupied by the compass di&xing from 
the true gravitation level that the problem of the kinetic equili¬ 
brium position of the compass in a rolling ship differs from 
the problem of the heeling error referred to above. That we 
may see the essential peculiarities of our present problem, let 
there be no magnetic force of the ship herself or cargo. The 
kinetic equilibrium position of the magnetic axis of the compass 
will be simply the line of the component of teiTCStrial magnetic 
force in the plane of the apparent level. The author then 
investigates, by a mathematical process, an expression for 
^‘the kinetic equilibrium error," which is so named in order to 
distinguish it from the error actually exhibited by the compass. 
The kinetic equilibrium error is exactly the error which would 
be shown by an ideal compass with infinitely short period of 
vibration. A light quick needle (either with silk fibre suspen¬ 
sion or supported on a point in the ordinary way), having a 
period of not more than about two seconds, shows the rolling 
error very beautifully, taking at every instant almost exactly the 
position of kinetic equilibrium. Sir W. Thomson has thus found 
it so great in a small wooden sailing vessel that it became very 
difficult to make exact observations with the quick compass, 
either in the Firth of Clyde or out at sea on the Atlantic, unless 
when the sea was exceptionally smooth. The kinetic theory of 
forced oscillations is readily applied to calculate, whether for a 
wooden or an iron ship, the actual rolling error” of the com¬ 
pass fi’om the “kinetic equilibrium error," but the author remarks 
that it would extend the present communication too far to enter 
on details of this solution. For the present it is enough to say 
that no admissible degree of viscous resistance can make the 
rolling error small enough for practical convenience, unless also 
the period of the compass is longer than that of any considerable 
rolling to which the ship may be subjected. Probably a period 
of from fifteen to twenty seconds (such as an .ordinary compass 
has) may be found necessary for general use at sea; and it 
becomes an important practical question how this is best to be 
obtained, consistently with the smallness of the compass needles 
necessary for a thoroughly satisfactory application of the system 
of magnetic correctors, by which the Astronomer Royal proposed 
to cause the compass on an iron ship to point correct magnetic 
courses on all points. 

On the Spectrimi of Coggials Comet., by Dr. Huggins.—^The 
new point noticed in this comm uni cation was that the bands 
of the comet were so far shifted as to indicate—supposing there 
really was carbon in the comet—that the relative motion of the 
approach of the comet to the earth was forty-six miles per second. 
The comet really, however, approached the earth at the rate of 
twenty-four miles per second ; and it was therefore uncertain 
whether the whole or part of the difference in this velocity was 
due to the motiom of matter within the comet. The brighter 
portion of the head of the comet was due evidently to a larger 
proportion of the matter giving a continuous spectrum. It 
seemed probable, therefore, to the author that the nucleus was 
solid, heated by the sun and throwing out matter which formed 
the coma and tail j and part of this was in a gaseous form, 
giving the spectra of bright lines. The other portion existed 
probably in small incandescent particles; the polatiscppe show¬ 
ing that certainly not more than one^fifth of the whole fight was 
reflected solar light 

Furtlm' Experiments on Light 'iinih circularly ruled plates of 
glass, by Phihp Braham, F.C.S. 

Interposing plates of circularly ruled glass in the beam of 
light from aheliostat, the rings of colour are in the same order by 
reflection and refraction, the red in both cases being outward. 

Observing the rings of reflected colour when the unruled sur¬ 
face of the glass is away from the heliostar, dark bands make 
their appearance concentric with the coloured tings, if the surface 

* Generally no adjusting counterpoise for the compass is required when a 
ship goes from extreme north to extreme south magnetic latitudes. 


of the rulings is at right angles to the direction of the beam, and 
on altering the angle of the ruled plate the dark bands expand 
until they intersect the coloured circles, and also appear con¬ 
siderably beyond them. 

Placing a polished plate of speculum metal in contact with the 
ruled surface of the glass increases the intensity of the dark 
bands, and by adjustment shows that according to the distance 
of the reflecting surface from the ruled, the number and thick¬ 
ness of the dark bands are increased or diminished. 

A description was given of the heliostat used, the r*eflector 
being a rectangular glass prism. 


SECTION B—Chemical Science 

The Chemical Composition of Jute Filre, by Prof. Hodges. 
The jute plant belongs to the family Tiliacem. The Corchorus 
capsiilaris and C. oHtorius are both cultivated. 

The structure of the fibre is different from that of other textile 
fibres, the central space being very irregular, varying from the 
thickness of a line to a considerable width. 

By the action of aniline sulphate, jute fibre becomes of a golden 
yellow colour, whereby it is distinguished from hemp and flax. 
The following is the analysis of jute fibre ;— 

Wax and fatty matter soluble in ether . 

Tannic acid and colouring matter soluble in alcohol I "135 

Sugar, pectine, &c.*. ..2*427 

Soluble nitrogenised matters.0*512 

Insoluble „ ,, .2*433 

Inorganic matter combined with fibre ... ... i*oio 

Cellular fibre. ... 92*248 


I CO *000 


Nitrogen in original fibre . ... 0*291 

Nitrogen in fibre after treatment with solvents ... 0*210 


Methyl’thetlne, by Prof. Crum Brown and Dr. E. A. Letts.— 
By the action of bromacetic acid cn methyl-sulphide, methyl- 
thetine hydrobromate is produced. By the action of moist 
silver oxide on this hydrobromate, silver bromide is found, and 
by the further cautious addition of the hydiobromate, the silver 
remaining in solution is removed. By evaporation, crystals of the 
base methyl-thetine are foimecl with one molecule of water. This 
crystallised base might be represented by the structural formula:— 

SfCHs)^ . 

H-ebcoO V + H.,0. 

ir S ■ 

By the decomposition of the sulphate of methyl-thetme by 
means of barium carbonate, the base may also be prepared. 

This substance, methyklietine, has both a basic and an acid 
character ; with hydrochloric acid it forms a hydrochloride, from 
wflrich the double platinum chloride has been prepared. A 
double lead compound containing 2PbBr2 has also been prepared. 

The action of iodacetic acid on methyl-sulphide does not give 
rise to the formation of methyl-thetine hydriodate, as might have 
been expected ; but vaiieus substances are formed, among which 
IS trimetliyl-sulphine iodide. 

Exper iments on High FresspreSf by Dr. Andrews, F.R,S.— 
The author entered into full details of the methods of preparing 
and using his well-known tubes for the production of high pres¬ 
sures. If a mixture of nitrogen and carbonic acid be subjected 
to high pressures (to 290 atmospheres), no trace of liquid is 
produced. 

On the Latent Heat of Liquefied Gases, byj. Dewar, F.R.S.E, 
—The author has deduced a formula for calculating the latent 
heat of a gas from the known tension of that gas. The results of 
this investigation have already been communicated to Section A. 

On Spontaneous Generation fj’om a Chemicctl Point 'of 
by Dr. Debus, F.R.S.—^To the question, “Has Nature 
duced organic substances from strictly inorganic tnated® '?” 
Chemistry (accoicling to the author) answers, “ No I" 

On the Fsfimathn of Phosphoric Acid in ' 

Magnesia, hjMx. Ogiivie.-—The authoris> him 

to conclude that this proce^ esmfot 
in conjunction with somept|t^, 

The influence of a great' 
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of citric ^cidj and of alumina or iron oxide, introduces sources 
of error. 

Oft CLU InipTovsd Fovfti of PHtef Pwuf^ by W. Jesse Lovett.—— 
This pump, which is very simple and appears to give good re¬ 
sults, has already been described in the Chemical News. 

On SulphurNna, by Prof. Emerson Reynolds.—By heating 
dry ammonium sulphocyanate, sulphur-urea as has been before 
shown by the author—is obtained. If the heat be maintained 
at 170“, about 26 per cent, of urea is obtained in one hour. By the 
action of metallic oxides in solution on sulphui-urea, metallic 
sulphides are obtained, together with cyanamide, which, by the 
prolonged action of water, is changed into dicyanamide. 

On the foint Action of Cavbomc Acid and Cyanop^en 011 Oxide 
of If’on^ and on Metallic Iron, by Lowthian Bell, F.R. S. The 
author shows that a mixture of carbonic acid (CO^) and cyano¬ 
gen exercises a powerful reducing action at a high temperature 
upon ferric oxide. With one volume of cyanogen and six 
volumes of carbonic acid at a temperature of 685 to 710 
79'9 per cent, of the oxygen existing in combination with iron 
was removed, 5^*3 cent of metallic iron being produced ; 
by increasing the proportion of carbonic acid to fifteen volumes, 
6‘5 per cent of metallic iron was produced, while '9 per cent, 
only was formed when the carbonic acid amounted to thirty 
volumes. A certain amount of carbon is simultaneously de¬ 
posited in the reduced iron. The reducing and carbon deposit¬ 
ing power of a mixture of cyanogen and carbonic acid is greater 
than that of a mixture of carbon monoxide and carbonic acid. 

Electrolytic Experiments on Metallic Chlondes^ by Dr. Glad¬ 
stone, F.R.S., and Mr. Tribe.—The' authors show that if 
plates of copper and platinum be immersed, in a dilute 
solution of cupric chloride, a current is obtained from the 
copper to the platinum, the cupric chloride is broken up 
into cuprous chloride and chlorine, the former being deposited 
cn the platinum, while the latter combines with some of 
the copper to form a new cupric chloride Cu + CuCJg = 

2 (CuCl). By applying an external current the same action takes 
place ; if, however, the strength of the current be increased, the 
free chlorine makes its appearance. By substituting zinc for 
copper a greater effect is obtained; with magnesium in the place 
of zinc, the effect is still greater. Analogously to the foregoing, 
a current may be obtained by acting on a solution of mercuric 
chloride with gold and mercuiy, whereby mercurous chloride is 
deposited on the gold. 

Composition of certain hinds of Pood, by W. J. Cooper.— 
The author drew attention to the nourishing properties of 
farinaceous foods, such as arrowroot, corn flour, &:c. Such foods 
he believes very well suited for infants and invalids. He holds 
that we generally take too much nitrogenous substance in our 
dietaries. 


SECTION C— Geology 

Brof. Harkness, at the request of the Committee of the Sec¬ 
tion, described briefly the geological features of the North 
of Ireland. The relations of the Silurian rocks to the Lower 
Silurians of Sutherlandshire and Cumberland were discussed, and 
the later formations were noticed in succession. 

Prof. H. A. Nicholson exhibited and described a silicified chip 
of wood from the Rocky Mountains. At the Brighton meeting 
the same specimen was shown, when the opinion was expressed 
that its wood-like appearance was due to mineral structure. The 
chip was then regarded by some members of the Section as a 
homblendic mineral, known as “rock-wood.” Subsequent exa¬ 
mination has shown conclusively that the specimen is undoubtedly 
true silicified wood- The age of the chip and the circumstances 
of its production present many points of interest. The author 
considers it a prehistoric relic, produced by an axe, which was 
probably formed out of the native copp er so frequent in various 
pans of North America. 

Prob Harkness accepted the views of the author, and with¬ 
drew his previous opinion that the specimen was merely a hom¬ 
blendic mineral. 


SECTION D-Biology 
Dep.ietment of Zoology and Botany 

Mr. Gwyn Jeffreys read a paper On additions to BHtish 
Mdlmca^ aud notices of rare specks from the deep wafer off the 
m&km coast of Ireland, As many as forty-seven species of 


molluscs new to science have been yielded as the results of tlie 
dredgings in the Porcupine^ eighty-four new to the British Isles, 
and 124 new to Ireland, in addition to a number of other species 
hitherto considei*ed to exist only in the fossil condition, some of 
them as low down as the Crag. Dr. Carpenter called attention 
to the enormous importance of these dredging expeditions, not 
so much from the number of new species discovered by them as 
from the light which they seem likely to shed on the question of 
the continuity of forms of life from one geological age to another. 
The dredgings off Ushant at a depth of nearly three miles have 
been especially prolific of results. Dr. Carpenter held out some 
hopes that the Government might be induced to undertake the 
expense of a dredging expedition in our own deep seas. 

Mr. P. L. Sclater read a paper On the distribution of the species 
of CassoTuaries. Until very recently there was supposed to be 
only one species of Camarius ; now at least seven species are 
known, each with a distinct and very limited area, the genus 
being entirely confined to Northern Australia, New Guinea, and 
the adjacent isles. A full exploration of New Guinea would 
probably lead to the discovery of a large number of most inte¬ 
resting new species. 

On the cause of the potato disease and the means of its prevention, 
by Mr. J. Torbitt. The idea thrown out in the paper was that 
the disease is owing to the gradual natural decay of particular 
varieties which never have moi'e than a limited length of life in 
a thoroughly healthy condition, a view which was combated by 
most of the gentlemen who took part in the discussion. Mr. 
CaiTuthers described the mode in which the spores of the Pei'ono- 
spora geiminate in enormous numbers on the surface of the potato 
plant, the germinating filaments, however, only developing to a 
very limited extent and dying away unless abundantly supplied 
with moisture. It is only by this means that they are enabled to 
penetrate into the internal tissues through the stomates. ^ Prof. 
Du Barry^s recent researches seem to point to the possibility that 
we have in the Peronospora an instance of “ alternation of gene¬ 
rations,” one generation only being at present known, the other 
generation possibly presenting an altogether different appearance, 
and germinating upon some totally different plant. 

Prof. Macalister read Notes on the specimen of Selache maximns 
lately caught at Innishoffin. 

Further Researches on Eozoon canadeyise, by Dr. Carpenter* 
After an historical account of the controversy respecting this 
organism, the author proceeded to give additional reasons, the 
results of recent investigations, for concluding the organic nature 
of the organism, in opposition to the views entertained by Profs. 
King and Rowney, of Galway. Pie took the opportunity of con¬ 
tradicting the assertion made by those gentlemen that Prof. Max 
Schultze had just before his death stated his conversion to their 
views. Mr. Gwyn Jeffreys, Prof. Macalistei*, and Prof. Percival 
Wright expressed their general concurrence in Dr. Carpenter’s 
views. 


SECTION G 
Mechanical Science 

Opening Address by the President, Prof. James 
Thompson, LL.D. 

For a number of years past it has been customary in this andf 
other sections of the British Association for the Advancement os 
Science, that the president should give an introductory addrest 
at the opening of each new session. In compliance with than 
usage, I propose now to offer to you a few brisf remarks 0^ 
various subjects of mechanical science and practice. Thes^ 
subjects have not been chosen on any systematic plan. I hav^ 
not aimed at bringing under review the whole or any larg^ 
number of the most important subjects at present worthy o 
special notice in engineering or in mechanics generally. I intend 
merely to speak of a few matters which have happened to come 
under my notice, or have engaged my attention, and which 
appear to me to 'be interesting through their novelty or through 
their inaportant progress in recent times, or to merit attention as 
subjects in which amendment and future progress are to be 
desired. 

In railway engineering, one ot the most important topics for 
consideration, as it appears to me, is that which relates to the 
abatement of dangers in the conducting of the traffic. The 
traffic of many of our old railways has become enormously in¬ 
creased in recent years. With the construction of new lines the 
numbers of junctions, stations, and sidings have been greatly in 
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creased ; and each, of these ehtails some attendant dangers. As 
a natural consequence of the increased traffic on old railways, the 
additional traffic on new lines, and the increased complexity of 
the railway system as a whole, there have been during recent 
years more numerous accidents than in the earlier times of 
railways. It is to be recollected, however, that with a greater 
number of people travelling daily, more numerous accidents 
might be expected, and that their increased frequency, on the 
whole, does not necessarily indicate increased danger to the 
individual traveller. Referring to the statistics of railway 
accidents published by the Board of Trade in Capt. Tyler’s 
Report for the year 1873, I find, for various periods during the 
last twenty-seven years, throughout the United Kingdom, the 
proportion of passengers killed from all causes beyond their own 
control, to the number of passengers carried, to have been, in 
round numbers:— 

Proportion of number killed to number earned 
in the three years 1847, 1848, and 1849, i in 4,782,000 

In the four years, 1856, 57, 58, and 39 . i in 8,708,000 

In the four years, 1866, 67, &, and 69 . i in 12,941,000 

In the three years, 1870, 71, and 72 . . i in 11,124,000 

And in the single year 1873 .... i in 11,381,000 

^ It is thus gratifying to observe, that in spite of the increased 

risks naturally tending to aiise through the increased and more 
crowded traffic and the more complicated connections of lines, 
the danger to the individual traveller is now less than half what 
it was 26 years ago ; at least this result is indicated, in so far as 
we can judge, from the statistics of deaths of passengers from 
causes beyond their own control. That the conducting of the 
traffic of railways still involves hazards far from inconsiderable, 
and that we have much to wish for tow^ards abatement of 
dangers of‘numerous kinds, is proved by the fact that during 
the single year 1873 ^ave been killed of the officers and 
servants of the railway companies in the United Kingdom, i out 
of every 323 : so that, at this rate, extended through a period of, 
for example, 20 years’ service, there would be i out of every 16 
of the officers and servants killed. 

These deaths of officers and servants are not to be supposed 
to be caused in any large proportion by collisions, and by other 
accidents to trains in rapid motion. The great majority of 
them arise in shunting and other operations at stations and 
along the lines, and occur in numerous ways not beyond the 
control of the individuals themsehes. In respect to the passen¬ 
gers, too, it ought to be known and distinctly recollected, that 
although collisions and other violent accidents to trains in rapid 
motion, together with other accidents beyond the control of the 
individuals, usually cause by far the deepest impression on the 
public mind ; yet the numbers of these fatal accidents are small 
in comparison with others arising to passengers from causes more 
or less within their own control. For instance, it may be noticed 
that in last year, the year 1873, while the deaths of passengers 
arising from all causes beyond their own control, in the United 
Kingdom, w^ere only 40 in number, there were four times as many 
killed, namely 160, in other ways ; and of these there were as 
many as 62 killed in the simple way of their falling between 
carriages and platforms. 

In respect to the conducting of the traffic of the trains in 
motion, it appears to me, on the whole, that when we consider 
the vast complexity of the operations involved in w'orking many 
of our ramified and crowded railways, and when we consider the 
indefinitely numerous things w'hich must individually be in proper 
order for their duty, and must be properly w’orked in due 
bannony by men far away from one another, some stationed on 
the land, and others rushing along on the engines or trains, the 
wonder is, not that we should have numerous accidents, but that 
accidents should not be of far more frequent occurrence. There 
can he [no doubt, however, but that of the accidents which do 
occur, many arise from causes of kinds more or less preven- 
tible according to the greater or less degree in which due pre¬ 
cautions may be adopted. 

Gradually, during a period of 20 or 30 years past, a very fine 
system of watching, signalling, and otherwise arranging for the 
safety of trains, has been contrived and very generally introduced^ 
along our principal lines of railway. In saying this, I allude 
chiefly to the block system of working railways, with the aid of 
telegraphic signals and interlocking mechanisms for the working 
of the points and signals. 

In former times it was customary to allow a certain number 
of minutes to elapse after a train passed any station, or junction, 
ov level crossing, or other point where a servant of the company 


was stationed, before the succeeding train was allowed to pass 
the same place. Thus, at numerous points along the line a 
tiine interval was preserved between successive trains. It was 
quite possible, however, that the foremost of the two trains, 
after passing any of these places where signals were given, 
might become disabled, or might otherwise be made to go 
slowly, and that the following train might overtake it, and come 
into violent collision with it from behind. In order to provide 
against the occurrence of such accidents, a system was introduced 
called the Block Systcjn; and- its main principle consists in 
dividing the line into suitable lengths, each of which is called a 
block section, and allowing no engine or train to enter a block 
section until the previous engine or train has quitted that portion 
of the line. In this way a space interval of at least the length of 
a block section is preserved between the two trains at the 
moment of the later train’s passing each place for signalling, 
and the risk of this space interval becoming dangerously small by 
negligence or other accidental circumstances, as the later train 
approaches the next place for signalling, is almost entirely 
avoided. 

Further, at each signalling station, the various levers or 
handles for working the points, and those for working the sema¬ 
phore signals for guiding the engine-drivers, instead of being, as 
was former^ the case, scattered about in various situations 
adjacent to the signalling station, and worked often, some by one 
man and some by another, without sufficient mutual under¬ 
standing and without due harmony of action, are now usually all 
brought together into one apartment called the signal cabin. 
This cabin, like a watch-tower, is usually elevated considerably 
above the ground, and is formed with ample windows or glass 
sides, so as to afford good views-of the railway to the man who 
works the levers for the semaphores and points, and who 
transmits, by electricity, signals to the next cabins on both sides 
of his owm, and, when necessary, to other stations along the line 
of railway. 

The interlocking of the mechanisms for working the points 
and for working the semaphores which, by the signals they 
show, control the engine-drivers, consists in having the level s 
by which the pointsman works these points and signals, so con¬ 
nected that the man in charge cannot, or scarcely can, put one 
into a position that would endanger a train, without his having 
previously the necessary danger signal or signals standing so as 
to warn the engine-driver against approaching too near to the 
place of danger. 

The latest important step in the development and application 
of the block system is one which has just now been made in 
Scotland, on the Caledonian Railw’ay. Before explaining its 
principle, I have first to mention that a semaphore arm raised to 
the horizontal position is the established danger-signal, or signal 
or debarring an engine-driver from going past the place where 
the signal is given. Kow, the ordinary practice has been, and 
still is, to keep the semaphore arm down from that level 
position, and so to leave the line open for trains to pass, except 
w'hen the line is blocked by a train or other source of danger 
on the block section in front of that semaphore, and only to 
raise the semaphore arm exceptionally as a signal of danger in 
front. The new change, or improvement, now made on the 
Caledonian Railway consists mainly in arranging that along a 
line of railway the semaphore arms are to be regularly and 
ordinarily kept up in the horizontal position for prohibiting the 
passage of any train, and that each is only to he put down when 
an approaching train is, by an electric signal from the cabin 
behind, announced to the man in charge of that semaphore, as 
having entered on the block section behind, and when, further, 
that man has, by an electrical signal sent forward to the next 
cabin in advance, inquired whether the section in advance of his 
own cabin is clear, and has received in return an electrical signal 
meaning The line is clear : you may put down ymr debarring 
signal, and let the train pass ymer cabinB The main effect of 
this is, that ^ong a line of railway the signals are to be regularly 
and ordinarily standing up in the debarring position against 
allowing any train to pass; but that just as each train ap¬ 
proaches, and usually before it has come in sight, th^ go down 
^most as if by magic, and so open the way in front of te, fraln, 
ff the line is ascertained to be duly safe in front ; dint 
immediately on the passage of the train they gp 
by remaining up keep the road dosed or 

train whose approach has not been dofy^Jhnnpi^^ xa advance 
so as to be known at the [^first and cSite it, 

and kept dosed, unle^ the. •■sorest ■ between thc^ 

two cabins is known to have ^ last preceda^ 
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engine or train having quitted it; and is sufficiently presumed 
not to have met with any other obstruction, by shunting of 
carriages or waggons, or by accident, or in any other way. 

This new arrangement, wliich appears to be a very important 
improvement, has already been brought into action with success 
on se\reral sections of the Caledonian Railway ; and it is being 
extended as rapidly as possible on the lines of the Caledonian 
Company, where the ordihary mode of working the block system 
has hitherto been adopted. 

The mechanisms and arrangements I have now briefly men¬ 
tioned are only a portion of the numerous contrivances in use 
for abatement of danger in railway traffic. It is to be under¬ 
stood that by no mechanisms whatever can perfect immunity 
from accidents be expected. The mechanisms are liable to 
break or to go wrong. They mu^t be worked by men, and the 
men are liable to make mistakes or failures. We shall con¬ 
tinue to have accidents \ but, if -we cannot do aw'ay with every 
danger, that is no reason why we should not abate as many 
dangers as we can. 

Within the past twenty years veiy remarkable progress has 
been made in steam navigation generally, and more especially, 

I ^ would say, _ in oceanic steam navigation. In this we meet 
with the realisation of great practical results from the com¬ 
bination of improved mechanical appliances, and of physical 
processes depending on a more advanced knowledge of thermo¬ 
dynamic science. 

The progress in oceanic steam navigation is due mainly to the 
introduction jointly of the screw propeller, the compound engine, 
steam jacketing of the cylinders, superheated steam, and the 
surface-condenser. 

The screw propeller, in its original struggle for existence, 
when it came into competition with its more fully developed 
rival, the paddle-wheel, met with favouring circumstances in 
the want then strongly felt of means suitable for giving a small 
auxiliary steam-power to ships arranged for being chiefly pro¬ 
pelled by sails. For the accomplishment of this end the paddle- 
wheel was ill suited; and so the screw propeller got a good 
beginning for use on long oceanic voyages. Afterwards, in the 
course of years, there followed a long series of new inventions 
and improved designs in the adaptation of the steam-engine for 
working advantageously with the new propeller; and it has re¬ 
sulted that now, instead of the screw being used as an auxiliary 
to the sails, the sails are more commonly provided as auxiliaries 
to the screw. ^ For long oceanic voyages it became very impor¬ 
tant or essential to get better economy in the consumpticm of 
ftfeli In order to economise fuel, high-pressure steam, with a 
high of expansion and with condensation, was neces¬ 

sary. This led to the practical adaptation for the propulsion of 
vessels of the compound engine, an old invention which origi¬ 
nated with Hornblower in the latter part of the last century, and 
was afterwai-ds further developed by Wolff. The high degrees 
of expansion could not be advantageously used in cylinders 
heated only by the ordinary supply of steam admitted to them 
for driving the piston ^ and more especially when that steam 
was^ teiled off directly from water without the introduction of 
additional heat to it after its evaporation. The knowledge of 
this^ which was derived through important advances made in 
thermo-dynamic science, led to the introduction into ordinary use 
n steam nav^ation of steam-jacketed cylinders, and to the 
ordinary use also of superheated steam. With increased efforts 
towards economy of space in the hold of the ship, which 
became the more essential when very long voyages were to be 
undertaken, and with the new requirement of greatly increased 
pressure m the steam, the old marine boilers, with their flues 
of nveted plates, were superseded by tubular boilers more 
impact m their dimensions and better adapted for resistine- 
the high pressure of thp steam. In connection with thes^ 
various dia^ea the old difficulty of the growth of stony incrus- 
tations m the boilers became aggravated rather than in anv 
way diminished. As the only available remedy for this, there 
ensued the practical development and the very general intro- 
duction of the previously knOwn but scarcely at all used 
pnnctple of surface condeasatioii instead of condensation bv 
mjecnon. A supply of distill^ water Aom the condenser is thus 
^tamed for feeding the toders, and incrustations are avoided 
The consumphon of coal is often found now to be reduced to 
^ut 2 lbs per indicated hors,e-power per hour, from haviirn 
yS a^ ^ ™ “ times previous to about twenty 

(xean telegraph cables, veiyUttle had be™ 

d<**»4e^-BeaBOiuid^; bat when the laying of ocean cables 
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came first to be contemplated, and when it came afterwards to 
be realised, the obtaining of numerous ^soundings became a 
matter of essential practical importance. In the ordinary 
practice of deep-sea sounding, as carried on, both before and 
since the times of ocean telegraph cables, until a year or two 
ago, a hempen rope or cord was used as the sounding line, and 
a very heavy sinker, usually weighing from two to four hundred- 
w’'eight, was required to draw down the hempen line with 
sufficient speed, because the frictional resistance of the water 
to that large and rough line moving at any suitable speed was 
very great. The sinker could not be brought up again from 
great depths ; and arrangements were provided, by means of a 
land of trigger apparatus, so that when the bottom was reached 
the sinker was detached from the line and was left lying lost 
on the bottom; the line being drawn up without the sinker, 
but with only a tube, of no great weight, adapted for receiving 
and carrying away a specimen of the bottom. For the operation 
of drawing up the hempen line with this tube attached, steam 
[ power has been ordinarily used, and practically must be regarded 
as necessary. 

A great improvement has within the last two or three years 
been devised and practically developed by Sir William Thomson. 
Instead of using a hempen sounding line, or a cord of any kind, 
he uses a single sf eel wire of the kind manufactured as pianoforte 
wire. He has devised a new machine for letting down into the 
sea the wire with its sinker, and for bringing both the wire and 
the sinker up again when the bottom has been reached. With 
his apparatus, in its earliest arrangement and before it had 
arrived at^ its present advanced condition of improvement, he 
sounded, in June 1872, in the Bay of Biscay, in a depth of 
2,700 fathoms, or a little more than three miles, and brought up 
^am his sinker of 30 lbs. weight, after it had touched the 
Imttom ; and brought up also an abundant specimen of ooze from 
the bottom, in a suitably arranged tube attached at the lower end 
of the sinker. 

An important feature in his machine consists in a friction- 
brake arrangement, by which an exactly adjusted resistance 
can be applied to the drum or pulley wliich holds the wire 
coiled round its circumference, and which, on being allowed to 
revolve, lets the wire run off it down into the sea. The resist- 
£mce IS adjusted so as to be always less than enough to bear up 
weight of the lead or iron sinker, together with the weight 
of suspending wire, and more than enough to bear up the 
we^ht of the Wire alone. Thus it results that the arrival of the 
sinker at the bottom is indicated very exactly on board the ship 
by the sudden cessation of the revol^^ing motion of the drum 
from which the wire was unrolling. 

Another novel feature of great importance consists in the in¬ 
troduction of an additional liauling-up drum or pulley arranged 
to act as an auxiliary to the main drum during the hauling-up 
process. The auxiliary dram has the wire passed once or twice 
round Its circumference at the time of hauling up, and is 
turned by men so as to give to the wire extending from it into 
the sea most of the pull requisite for drawing it up out of the 
sea, and It passes the wire forward to the main drum, there to 
be rolled m coils, relieved from the severe pull of the wire and 
sinker hanging in the water. Thus the main drum is saved 
rom being crushed or crumpled by the excessive inward pres¬ 
sure which Would result from two or three thousand coils of very 
tight wire, if that drum unaided were required to do the whole 
work of hauling up the wire and sinker. 

vtv though exposed to the sea-water, is preserved against 

rust by being kept constantly, when out of use, either immersed 
m or moistened with caustic soda. The fact that steel and iron 
mjy be preserved from rust by alkali is well known to chemists 
and is considered to result from the effect of the alkali in neutrab 
ising the carbonic acid contained in the water, as the carbonic 
acid appears to be the chief cause of the rusting of steel and 

niethod of sounding, depending on the use of piano- 
to frre publicly explained by Sir William Tliomson 

the Mechanical Section of the British Association at the 

sheeting two years ago; and in the interval wliich 
has since elapsed, it has . come rapidly into important practical 

to-day alroady brought under your notice a system 
extensively practised methods ot 
signallmg and otherwise arranging for the safety of trains in 

wf Mhods,m the aggregate, Ts^e 

W riiem a present, may be lookM on as St oH 
gradual development, which, thrbu|h design and intelligent 
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selection, has been taking place during the last twenty or thirty 
years, or more. In contrast with this I have now to mention a 
reform towards abatement of dangers at sea, which at present is 
only in an incipient stage of its practical application, but which 
I am sure must soon grow into one of the important reforms of 
the future. I refer to the provision of means -whereby every 
important lighthouse shall, as soon as it is descried, not only 
make known to the navigator that a light is visible, but also that 
it shall give' him the much more important information of what 
light it is \ that, in fact, it shall distinguish itself to him from all 
other lights either stationed on land or carried by ships out 
at sea. The rendering of lighthouses each readily distinguish¬ 
able from every other light, by rapid timed occultations, was 
urged on public attention by Charles Babbage about twenty 
or twenty-three 3 ears ago, in connection with a like 
proposal of his for telegraphic signalling by occulting 
lights. His admirable idea, however, so far as it related to : 
the distinguishing of lighthouses, has unhappily been left almost i 
entirely neglected until quite recently. Although I say it was 
almost entirely neglected, yet very important steps in the direc¬ 
tion of the object proposed were taken many years ago by 
Messrs. Stevenson, engineers to the Commissioners of Northern 
Lights, and the hashing and intermittent lights introduced by 
them, and now used, although too sparingly, in various parts of 
the world, constituted a very great improvement in respect to 
distinctiveness. The first practical intrcduction of an intermittent 
extinction of a gaslight, -w^hich is a method now likely to become 
fruitful in important applications with further developments, was 
made many years ago by Mr. Wilson atTreon; and an admirable 
application of this plan by the Messrs. Stevenson to carry out 
the principle of rapid signalling is to be seen in the Ardrossan 
Harbour light, which is alternately visible for two seconds, and 
then for two seconds is so nearly extinguished as to be invisible. 
The whole period—four seconds—is, I suppose, the shortest of 
any lighthouse in the world. This light iulhis the condition of 
being known to be the light which it is, -within five or ten 
seconds of its being first perceived j and thus, in respect to 
distinctiveness, 1 trust that I may without mistake say it 
is the best light in the world, hlr. John Wigham has 
succeeded in constructing large burners for the combustion of 
gas in lighthouses in general, including those of the first order, 
and embracing both fixed lights and revolving lights. He has 
also, in both these cases, applied with the most striking success 
the principle of occultation. Dr. Tyndall, in Ids reports to 
the Board of Trade, has dwelt frequently and emphatically on 
the ease with which gas lends itself to the individualisation of 
lights. By its application, he affirms that by simple arrange¬ 
ments it would be possible to make every lighthouse declare its 
own name. Witliin about the last two or three years the 
subject has been taken up energetically by Sir William Thom¬ 
son. He has become strongly impressed with the enormous 
importance of the object in question. He has perseveringly 
laboured in making trials in various ways, both by the method 
of partially extinguishing gas flames and by the metliod of 
revolving screens; and I have pleasure in stating that, as a 
result ot his efforts, a self-signal ling apparatus is now con¬ 
structed for the Bellast Harbour Commissioners, who are pre¬ 
paring to bring it into immediate use at the screw-pile light¬ 
house at the entrance of the liarbour of Belfast. 1 shall not 
now enter on any description of this arrangement, as I under¬ 
stand that the apparatus, which has alieady been'temporarily 
erected for trial in the lighthouse, and has shown good re¬ 
sults, is to be exhibited and explained to this Section by Mr. 
Bottomley, who, as a member oi the Board of Harbour Com¬ 
missioners, has taken an active part in the promotion of the 
undertaking. 

I wish next to make mention of the very remarkable works 
at present in progress in the harbour tf Dublin, xmder the 
designs and under the charge of hlr. Bindon Stoney. In order 
to lorm quay walls -with their foundations necessarily deep under 
water, he constructs on land gigantic blocks of artificial stone, 
or, as we may say, of concrete masonry^, each of which is about 
350 ^tons in weight, and which are accurately formed to a 
required shape. Alter the solidification of the concrete, he 
carries them away and deposits them on an accurately levelled 
bottom of sea, so that they fit closely together, and form so 
much of the quay wall in height as to reach above the low tide 
level; and so as to allow of the completion of the wail above 
by building in the usual manner by tidal work, and to allow of 
the whole structure being carried out without the use of coffer¬ 
dams. These operations are on a scale of magnitude far sur¬ 


passing anything done before in the construction and moving 
of artificial stone blocks. They are earned out with machinery 
and other appliances for the removal and the placing of the 
blocks, and for other requirements of the undertaking, which 
are remarkable for boldness of conception and ingenuity of con¬ 
trivance. The new methods of construction devised and applied 
in these works by Ur. Stoney are recognised as being admirably 
suited for the local circumstances of the site of the works in the 
harbour of Dublin, and their various arrangements form a very 
important extension of the methods of construction available to 
engineers for river and harbour works. 

While progress has been made with gigantic strides in many 
directions, in engineering and in mechanics generally ; while 
railways, steamboats, and electric telegraphs have extended 
their wonders to the most distant parts of the world; and while 
trade, with these aids, is bringing to our shores the produce even 
of the most distant places, to add to our comforts and our 
luxuries; yet, when we come to look to Qur homes, to the places 
where most of our population have to spend nearly the whole 
of their lives, I think we must find, with regret, that, in matters 
pertaining to the salubrity and general amenities of our towns 
and houses, as places for residence, due progress in improvement 
has not been made. Our house drain^e arrangements are habi¬ 
tually disgracefully bad ; and this 1 proclaim emphatically, alike 
in reference to the houses of the rich and the poor. We have 
got, since the early part of the present century, the benefit of the 
light of gas in our apartments ; but we allow the pernicious pro¬ 
ducts of combustion to gather in large quantities in the air we 
have to breathe ; and in winter evenings we live with our heads 
in heated and vitiated air, while our feet are ventilated with a 
current of fresh, cold air, gliding along the floor towards the fire¬ 
place to be draw n uselessly up the chimney. A very few people 
have commenced to provide chimneys or flues to carry away the 
fumes of their more important gaslights, in hke manner as we 
have chimneys for our ordinary fires. In mentioning this, how¬ 
ever, as a suggestion of the course in which improvement ought 
to advance, 1 leel bound to offer a few words ot caution against 
the introduction of flue pipes for the gas flames rashly, in such 
ways as to bring danger of their setting fire to the house. People 
have a strong tendency to require that such tilings as these should 
be concealed from view. In this case, however, special care 
should be taken against rashly placing them among the woodwork 
between the ceiling of the apartment and the fi.oor of the room 
above or otherwise placing them in unsafe proximity to com¬ 
bustible materials. In many cases it would be better to place 
the flue exposed to view underneath the celiing, and by intro¬ 
ducing some accompanying ornamentation, to let the flue be 
regarded as a beneficent object not unpleasing to the eye. 

The atmosphere of our large towns, where people live by 
hundreds of thousands ail the year round, is not yet guarded 
against needless pollution by smoke, jealously, as it ought to be. 
Many of the wealthier inhabitants take reluge in living in the 
country, or in the suburbs of the town, as far away as they 
can from the most densely built arid most smoky districts; biic 
the great masses of the people, including many of all ranks, 
must live near their work, and for them at least greater exer¬ 
tions are due than have yet been made towards maintainiDg 
and improving the salubrity and the amenities of our town>. 
As to tie abatement or prevention of smoke from the iurnaces 
of steam-engines, the main requisites have long been very well 
known j but sufficient energy and determinaiiun have not yet 
been manifested towards securing their due application in prac¬ 
tice. In too many cases futile plans have been tried, and on 
being soon abandoned have left a strong impression against 
the trying of more experiments ; and this may account in part 
for the introduction ot real improvements having been so slow. 
Smoke occurs w’hen fresh coal is throwm suddenly, in too large 
quantity at once, upon a hot fire. By extreme care a fireman may 
throw coal into his furnace so gradually as to make very little 
smoke ; but mechanical arrangements ior introducing constantly 
and uniformly the new supply of fresh coal have been devised, 
and several of these have been such as to reduce the smoke 
emitted to almost nothing. I have seen in the neighbourhood 
of Glasgow, at a large manufacturing establishment at Tho^ie- 
bank, one method which is applied to about thirty : 

horse-power boileis, in which upwards of 100 tons of are 
daily burned, and from the chimneys of wMtffi ' not " mOird ^oke 
is emitted than from many a kitchen fire. , iS'under 

the patent of hlessrs. Vicars, of Liverpool|o work ^ 
very well. It has been about two years, 'fliore., It wrs 

introduced at a time whon cpal 
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mucli to effect economy in fuel as to prevent smoke • and although, 
the first cost was somewhere about 130/. per boiler, the proprietor 
considers himself to be already more than recouped for his outlay, 
as a sawng of fully 12 per cent, in the fuel consumed was efiected. 
At the same works I have also seen in operation the method of 
Messrs. Haworth and Horsfall, of Todmorden, which has, I am 
told, in certain circumstances, some advantages over the other. 
In this, as in the other, the coal is fed in uniformly by mechanical 
arrangements. The mechanism is different in the two cases, but 
the result in the motion communicated to the coal is very much 
alike in both. The bed of coal, which is gradually supplied in 
front, is caused to travel along the bars towards the inner end of 
the furnace, and the combustion proceeds in a very uniform 
manner in conditions highly favourable to economy of fuel, and 
without the emission of almost any visible smoke. 

These two methods I have mentioned because they appear 
both to work very successfully in practice, while they both bring 
into effect the principle of action of the fuel which has long 
appeared to me to be the best that can he adopted for ordinary 
cases of steam-engine boilers. 

I have now occupied, I think, enough of your time, and so I 
will conclude. I have endeavoured to select out of the wide 
range of subjects which fall within the scope of the Mechanical 
Section of the British Association, a few which have come more 
particularly under my own notice, and on which I thought it 
was in my power to give intelligence that might be interesting as 
to past progress, and suggestions that might be useful towards 
extension of improvements in the future. 
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Aln'/iiz'es dcs Scuvices Physhpites et NaturcUeSf No. 198.—M. 
C. Marignac contributes a paper On the simultaneous diffusion 
of certain salts, and gives long tables of the results of his ex¬ 
periments.—M. Marc Micheli gives a note of eighteen pages in 
length, On the Onagracem of Brazil, of which the greater part 
is taken up with the genus Jussilua. He sums up the distribu¬ 
tion thus:— 

N. America, Mexico. Antilles, Guyane. Brazil. 

Enjussiesea 23 i 2 5 7 7 22 

Oligospermum 12 2 3 4 5 4 10 

Macrocarpon 4 1 22234 


4 7 It 14 13 36 

—IM. Maurice de Tribolet gives a concise history of the study 
of the genus Nerinsea, and gives analytical tables showing the 
dislribiidtn of species in the Jurassic beds of the Jura. The 
meteorological observations made at Geneva, under Prof. Planta- 
mour, during May, conclude the number. 
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Paris 

Academy of Sciences, Aug. 31.—M. Faye in the chair.— 
The following papers were read Astronomy at the Italian 
Spectroscopic Society, by M. Faye. This was a reply to some 
criticisms of P. Secchi. The author pointed out that P. Secchi’s 
theory of sunspots was a return to the idea announced by Galileo 
ill 1612, the clouds being buried in the body of the sun instead 
of floating above it. The theory advanced by the author on. the 
ether hand had been pronounced by Mr. Langley to be a uem 
amsa. This vem caiisa^ according to M. Faye, is nothing more 
than a law of hydrodynamics, perfectly established^for terrestrial 
air and water currents.—Remarks on the fish of the Algerian 
Sahara, by M. P. Gervais. The remarks refer to species of 
. and Cy/>rhwdo?i, the former of which had been cited 

by Cosson as proving the continuity of the sheet of water 
which extended over this region.—Note on the development of 
the contractile coat of the vessels, an anatomical paper by M. 
C. Rouget. New researches undertaken by the author on 
amphibian larvm establish beyond doubt the contractibility of 
the ramilied protoplasmic cells obseriTd last year in the vessels 
of the hyaloid membrane of the adult frog.—On winged R/iyT 
Aurra and its progenitnre, by hi. Balbiani. The author points 
out the complete analogy between Phylloxera vasiairix and the 
Jhydoxtra of the oak.—New observations on the migrations of 
Phylloxera to the surface of the soil and on the effects of the 


method of submersion, a letter from M. G. Bazille to M. Dumas. 
The letter contained a note, published in the Messager du Midi, 

—M. P, MouUlefert addressed also a letter containing observa¬ 
tions on the employment of the chief insecticides from experi¬ 
ments tried in the laboratory at Cognac and on the vines of the 
neighbourhood.—M. P. Rohart addressed a letter on the action 
exercised by the soil on insecticide gases.—Other communica¬ 
tions relating to Phylloxera were received from MM. Delfan, A. 
Richard, Gauthier, L. Rousseau, &c.—On a physiological phe¬ 
nomenon produced by excess of imagination, a letter from M. 

P. Volpicelli to M. Chevreul. Two experiments were made 
with magnets upon nervous subjects, to see if the effects produced 
were reaUy magnetic or due to the imagination. In the first 
experiment a piece of unmagnetised iron was shown to the patient, 
who immediately fell into convulsions. In the next experiment 
a magnet was placed in the hand of a nervous subject, who at 
the end of a few seconds became so over-excited that the magnet 
was removed. That the effect thus produced w'as due to the 
sight of the magnet was proved by hiding several powerful 
magnets in tile chair occupied by the same individual, who when 
thus unconscious of their presence experienced no ill effect. M. 
Chevreul made some remarks aproJ)os of the foregoing paper on 
certain other illusions, such as the divining pendulum and divin¬ 
ing ring.—Remarks on recent researches concerning the explosion 
of powder, by MM. Roux and Sarrau. The authors pointed 
out the agreement between certain of the results obtained by 
them and by MM. Noble and Abel in their recent communi¬ 
cations to the Academy.—New note on the tail of Coggia’s 
Comet, by M. A. Barthelemy. The theory of a repulsive force 
emanating from the sun requires, according to the author, that 
the axis of the tail should always be a prolongation of the 
radius vector. With Coggia’s Comet, however, as obsei*ved by 
M. Heiss on Julv S, the tail made an angle of 160® with the 
radius vector. The facts appear to the author to be simply ex¬ 
plicable by the hypothesis of an interplanetary medium submitted 
to the attractive action of the sun, through which medium the 
comet travels with an increasing velocity; fans and jets are 
supposed to be the result of the sun’s attraction on the denser 
yjortions of the cometary matter.—On a new theory of the forma¬ 
tion of comets and their tails, by M. Virlet d’Aoust. In 1835 
the author^ suggested the hypothesis that comets were nascent 
stars—the internal and still incandescent portions shining through 
cracks in the dark surface. This view was afterwards aban-*^ 
doned for Saigey’s hypothesis, wliich considered the tails of 
comets as the result of the reflection of [their light on an atmo- 
1 sphere which they drew after them. This opinion was again 
modified to meet the researches of Weiss, Schiaparelli, Klinker- 
fues, and Oppolzer, who showed the connection between the 
comets of 1S62 and 1866, of Biela and Pogson, and the annular 
meteor streams which give us the August and November shooting 
stars. The author then asked whether comets did not equally 
belong to rings which had given rise to their existence, and if the 
light emitted by their tails did not simply result from the reflec¬ 
tion of light from the nucleus on to the cosmical particles which 
constituted the rings on which they seemed to depend. The 
recent researches upon Coggia’s Comet confirm this view in the 
author’s opinion.—On a new model of prism for direct vision 
spectroscopes, by M. J. G. Plofmann.-On some points in the 
anatomy of the common mussel {Mytilus edttlis\ by M. Ad, 
Sabatier. 
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THE EDUCATION OF WOMEN 

ONE of the subjects discussed at the recent meeting 
of the British Association at Belfast were of 
greater practical importance than the one introduced to 
the notice of the Economic Section by IMrs. Grey in her 
paper on the Science of Education, and supplemented 
by the address afterwards delivered by her at a meeting 
held under the auspices of the National Union for Im¬ 
proving the Education of Women of all Classes. So much 
nonsense is talked and written on the theme of the 
higher education of women, the utterances even of 
some of those who are looked on as authorities on the 
question are too often so doctrinaire and impractical on 
one side or the other, that it is a relief to read the well- 
considered and thoughtful reflections of one who has 
bestowed much labour and serious thought upon it, and 
who has given evidence that she is wedded to no pre¬ 
conceived views. The crowded attendance at the Section 
when Mrs. Grey’s paper and the two which followed it— 
also by ladies—were read, and the lengthened and ani¬ 
mated discussion to which they gave rise, sufficiently 
evince the wide interest felt in the subject by those who 
attended the meetings of the Association. 

The branch which specially concerns us is the extent 
to which instruction in some or all of the various branches 
of science should enter into the liberal education of 
women ; and this again is but a phase of the more general 
question as to the mode in which, if at all, the education 
of girls should differ from that of boys. We may set aside 
on the present occasion as a subject of too great import¬ 
ance to be discussed in a general article like this, the 
much-vexed question of the Medical Education of Women. 
With regard to the difference which has been established 
by general custom or prejudice between the ordinary curri¬ 
culum oT the studies of boys and girls, Miss Davies has 
pointed out with great force, in one of her Essays on the 
Higher Education of Women, what appear at first 
Eight some glaring inconsistencies and absurdities. To 
boys who are destined for a mercantile life or a public 
career, an intimate acquaintance with French and German 
is now almost indispensable ; Latin and Greek are there¬ 
fore almost universally taught in boys’ schools, while the 
modern languages are considered an essential part of the 
course of study of a girl, to whom they will be of much 
less service. A fair knowledge of the elements of physics 
and chemistry wmuld be of^ immense advantage to a 
woman in the management of a household ; but these 
are subjects considered by many to be decidedly unfemi¬ 
nine. Music is the most inexhaustible and harmless re¬ 
creation for the mind overtasked with the burden of daily 
cares ; but music hardly comes within the scope of a boy’s 
education, at least in this country j while it is almost 
compulsory on girls, whether they have the talent for it or 
not, and who have at ah events abundant other occupa¬ 
tion, such as needle-work, for their leisure moments. The 
earliest years of a child’s life are almost entirely regulated, 
for good or for evil, by the mother and her female de¬ 
pendents ; but any knowledge of human physiology or 
hygiene has been tiE recently almost forbidden to the 
Von X.— No. 255 


girl on the score of delicacy. May we not sum ^up by 
saying that few men have the leisure, after they arrive at 
manhood, for pursuing the studies of their youth; while 
an enormous number of women of the upper and middle 
classes would be most thankful for a rational substitute for 
the purposeless vacuity in which they are at present forced 
to spend a large portion of their time ? And yet in the 
face of this it is still the orthodox creed that the educa¬ 
tion which any English gentleman gets or can get at a 
public school or University is too broad or too deep for 
the mass of women of the same class. 

An almost ludicrous instance of the difficulty which is 
experienced practically in the attempt to frame a curricu¬ 
lum of studies which shall he specially adapted for girls, 
was brought out in the recent debate in the Convocation 
of the University of London on the desirableness of ad¬ 
mitting women to degrees. When the existing General 
Examination for women ivas instituted, a Committee of 
the Senate was appointed to draw up a scheme which 
should meet all the requirements of the case. After long 
deliberation, the extent to which it was found possible to 
deviate from the ordinatry Matriculation examination was 
this ; Greek was made optional; and girls were allowed to 
take Botany if they wished instead of Chemistry, and 
Italian if they preferred it instead of German ; they were 
also exempted from all the books of Euclid except the 
first, if they took Geography instead ! The first of these 
indulgences is now extended to boys ; and the other dif¬ 
ferences are so trivial that we are glad to see that another 
Committee of the Senate has already recommended that 
the examination be altogether assimilated to that for 
IMatriculation. When this is done, it may possibly occur 
to the Senate that there will be no object in keeping up a 
distinction of name between the two ; and how will it 
then be possible to refuse to women examinations which 
shall be equivalent to those that admit men to degrees, at 
least in the Faculties of Arts, Science, and Laws ? We 
do not propose here to discuss the expediency of 
nominally permitting women to take degrees in our 
universities; but there is one aspect of the question 
which has hardly been sufficiently considered by those 
who oppose the innovation. A university degree is the 
acknowledged hall-mark of a certain standard of educa¬ 
tion for men who make teaching their profession, A 
very large number of women are equally dependent on 
teaching as a means of livelihood ; notwithstanding the 
many additional facilities given them of late years for 
acquiring knowledge, they have at present no equivalent 
test of their qualifications ; and as long as this is the 
case the really competent governess or schoolmistress 
will always be subject to unequal competition from her 
incompetent sisters, and the rising generation of both 
boys and girls will be the sufferers. 

The vision that frightens many from looking with 
candid and impartial mind at the problem of the higher 
education of women is the fear that the educated wom^ 
will be lifted out of what we are pleased to term h^r sphetV, 
and rendered unfit for what man considers to fe 
duties. But the admirers of the uneducated wfbmah thay 
take comfort in the assurance giyen b^r Prof. 

Fawcett at the Brighton meeting of theUBiidsh Asso¬ 
ciation, that whatever laeffitfe ^ for im¬ 

proving their minds, tbete will stdl be left for many 
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years an ample supply of those who prefer to remain 
ignorant and uncultured to satisfy all demands. In 
the noble address delivered by Prof. Huxley at Belfast, 
he insisted, with all the force of his calm eloquence, on 
the folly of making a bugbear of logical consequences ; 
and in no science is there more need for this exhortation 
than in that of education. Mrs. Grey well put it that no 
education is worthy of the name that does not at least 
aim at a right training of the three departments of the 
mind—the reasoning faculties to determine the right from 
the wrong, the emotional to follow the right when found, 
and the imaginative to conceive the perfect ideal of all 
goodness. In determining a course of education, whether 
for boys or girls, when we have once satisfied ourselves 
that our principles are sound, let us unhesitatingly follow 
them cut, letting the possible consequences take care of 
themselves ; and we may feel sure that the conclusions to 
which Tve shall be led will stand the test of experience. 

The point which we think should be most prominently 
brought forward by the advocates of a reform in female 
education is not so much the desirableness of turning its 
future current in any one direction, as the necessity for 
removing all trammels and barriers raised by man’s igno¬ 
rance or prejudice. On this ground we sympathise most 
heartily in all the efforts now being made to widen the 
basis of the education of women, whether in the way of 
special colleges, university examinations, or courses of 
lectures involving severe study. Let us first of all—divest¬ 
ing ourselves of all preconceived theories on the subject, 
whether social, metaphysical, or physiological—give free 
scope to the faculties of woman before we begin to dog¬ 
matise on the extent to which these faculties will bear 
cultivation. Natural Selection will point out the occu¬ 
pations in which the female mind will excel; and the 
Survival of the Fittest will determine the professions in 
which woman can successfully compete with man. And 
every one who believes that faculties were originally 
endowed or gradually evolved for the purpose of being 
used, and powers for the sake of being exercised, must 
rejoice at every fresh extension of the field in which they 
may be employed. 


DE BOISBAUDRAM ON SPECTRES 
LUMINEUX 

Spectres Prismatiques et eii Longueurs TOndes destines 
atix Recherclics de Chhnie Miner ale. Par M. Lecoq 
de Boisbaudran, avec Atlas dcs Spectres. (Paris: 
Gauthier-Villars, 1S74). 

HE spectrum maps of Kirchhoff, Huggins, Angstrom, 
and Thalen are so complete that little has been 
left for later observers except the filling up of some de¬ 
tails. Angstrom’s discovery that the bright lines which 
form the spectrum of the electric spark are partly due to 
the air or other gaseous medium traversed by the spark, 
partly to the vapour of the metallic poles, formed an 
epoch in the history of spectrum analysis ; and the publi¬ 
cation of the fine map of the solar spectrum by Kirchhoff 
"{founded on the great original work of Fraunhofer), in 
which the positions of a large number of the metallic lines 
are carefully laid down, gave a great impulse to the pur¬ 
suit of this branch of physical science. For the discovery 
of the new metals, caesium, rubidium, thallium, and 


indium, we are indebted to spectroscopic analysis. In a 
paper communicated to the Royal Society in 1863, Mr. 
Huggins gave a valuable map of the bright lines of the 
metals, as seen through a system of prisms adjusted for 
a minimum deviation of the line D of Fraunhofer. 
This "was followed by the works of Thalen and Mascart, 
in which the portions of the metal lines are given in 
wave-lengths. The results obtained by Thalen are incor¬ 
porated in the great work of Angstrom on the solar 
spectrum. 

To observe the metal lines, the method usually em¬ 
ployed is to pass the spark from a Ruhmkorff’s machine, 
having a condenser connected with the fine wire, between 
poles of different metals. The air lines which come into 
view at the same time are easily distinguished by well- 
known characters from the metal lines, and were used by 
Mr. Huggins to fix the positions of the latter. In some 
cases the metal lines were obtained by drawing sparks 
from solutions of the chlorides. 

In the work of M. Lecoq de Boisbaudran, two methods 
are chiefly followed for obtaining the spectra of the 
elements and of certain compound bodies. The first is 
the ordinary method of heating the body in the flame of 
a Bunsen burner ; the second is to pass short electrical 
sparks from a Ruhmkorff’s coil, without condenser.^ be¬ 
tween a solution of the chloride of the metal and a fine 
platinum wire suspended above the solution. In the latter 
case the following is the method of experimenting usually 
employed by him :—The metallic solution is contained in 
a short glass tube, into the lower end of which a platinum 
wire is hermetically sealed. Another wire of platinum, 
or, still better, of iridium, attached to an insulating sup¬ 
port, is adjusted at a distance of two or three milli¬ 
metres from the surface of the liquid. An essential con¬ 
dition to the success of the experiment is to* make the 
free wire positive, and the liquid negative. If this 
condition is reversed, the spectrum of the solution seldom 
appears, but is replaced by the ordinary air spectrum. In 
some cases, as with the alkaline salts, a fine spectrum is 
obtained by passing sparks between a fused bead of the 
salt and a platinum wire heated to redness in a Bunsen 
or spirit flame. According to M. Lecoq de Boisbaudran, 
the spectrum produced in this way is not only more 
brilliant, but is richer in metallic lines than that of the 
solution. The method of taking sparks in air between 
metallic poles has been employed in the work before 
us only in the cases of aluminium and lead. The spectro¬ 
scope employed was formed of a smgle prism of heavy 
glass, with a collimator, and telescope moveable on a 
graduated arc. An illuminated scale, projected from the 
anterior surface of the prism, was seen above the spec¬ 
trum, and its indications were reduced to wave-lengths by 
comparison with the wave-lengths of certain solar and 
metallic lines, as determined by Fraunhofer, Mascart, 
Angstrom, and Thalen. 

In a series of twenty-eight finely-execu<-ed engravings, 
M. Lecoq de Boisbaudran has given delineations of the 
spectra of a large number of bodies referred to the aibi- 
trary scale of his spectroscope, and also in wave-lengths. 
Except in a few cases, he has not attempted to represent 
the feebly illuminated ground or continuous spectrum 
which in many instances extends over nearly the whole 
field of view. But the characters of the bright lines and 
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bands are carefully represented, and a full description of 
tbem is given in the body of the work. The whole is 
designed to facilitate the application of spectrum analysis 
to mineral chemistry; and although some of the details 
may hereafter require correction, the work is well exe¬ 
cuted, and cannot fall to be of great value to the scientific 
and practical chemist. The frequent reproduction of 
the comparatively simple spectra of the metals obtained 
at the low temperature of the gas flame in elemen¬ 
tary works of chemistry, unaccompanied by sufficient 
explanation, has tended to give rise to partial and even 
incorrect conceptions of the grandeur and extent of this 
subject. How many persons believe that the spectrum of 
sodium consists solely of a pair of fine lines correspond¬ 
ing to the double line D of the solar spectrum? How 
few know that at the high temperature of the electrical 
spark it exhibits three other pairs of well-defined lines, 
one in the orange, another in the yellow, and another in 
the green, together with a nebulous band on the confines 
of the blue? (Huggins). All these lines may easily be 
seen by passing the electrical spark in a non-luminous 
flame between a fused bead of sulphate or chloride of 
sodium and a platinum wire, together with a few other 
feeble lines, especially in the violet (Lecoq de Bois- 
baudran). The vivid line in the red, with its faint com¬ 
panion in the orange, which forms the ordinary spectrum 
of the compounds of lithium in the gas flame, gives place to 
a very different spectrum, when sparks are drawn from a 
solution of the lithium salts. The red ray still continues 
vivid, but it is surpassed in intensity by the orange, 
which is now the most characteristic of the lithium rays, 
while two new rays or lines come into view (X 497*0, 
460*4). With a solution either of the ferrous or ferric 
chloride, the electrical spark gives the numerous lines 
with great sharpness and accuracy of detail, which con¬ 
stitute the spectrum of metallic iron. 

M. Lecoq de Boisbaudran gives a delineation of what 
he considers to be the spectrum of oxide of barium, as it 
appears after a prolonged heating of the chloride in the 
gas flame, and also of the spectra proper of the chloride, 
bromide, and iodide of barium, as obtained by heating 
those salts in the gas flame charged with hydrochloric 
acid, bromine, and iodine vapours respectively. These 
spectra are all different. Thus, in the case of the chlo¬ 
ride, only slight traces of the lines and bands due to the 
oxide are seen, while six new lines appear which are very 
intense (A. Mitscherlich). On the interesting subject of 
the bright lines which compose the spectrum of the earth 
erbia and its phosphate, the following observations are 
made in the work before us :—“ According to Bunsen 
and Bahr, the addition of a little phosphoric acid to 
solid erbia gives to that earth a greater emissive power 
and renders the lines sharper, without modifying their 
number or position. On repeating this experiment, I And 
that erbia alone and erbia to which phosphoric acid has 
been added give very different spectra. On comparing 
the spectra, the red is more developed in the light of 
the phosphate, whilst the green and the violet-blue are 
more vivid in that of the oxide.” 

The limits of this notice do not permit the discussion 
of questions of great interest in spectrum analysis, many of 
which promise soon to be fully resolved. The observation 
of Roscoe and Upton, that the broad bands characteristic 


of certain metallic compounds at the low temperature of 
the gas flame disappear at the higher temperature of 
the electrical discharge, and the view they have set 
forth, that in the former case the spectrum is that of 
the compound, in the latter case that of the metal, have 
received confirmation from later researches. Lockyer, in 
his valuable contributions to spectrum analysis, lias shown 
that what he designates the shortest lines disappear first 
on reducing the pressure, and that the difference between 
the spectrum of the chloride and the spectrum of the 
metal is that under the same spark condition all the 
short lines are obliterated in the former case. The same 
investigator has observed that metallic elements of low 
specific gravity, such as sodium, calcium, magnesium, and 
aluminium widen their lines by increase of vapour density, 
while metallic elements of high specific gravity, such as 
iron, cobalt, and nickel, increase under the same condition 
the number of their lines. 

Thg2vIA3 Andrews 


OUR BOOK SHELF 

Comets and the Kciu Comet of 1874. By the Author of 
^'Astronomy SinipUfied for General Reading.” (Lon¬ 
don: William Tegg and Co., 1874.) 

This book purposes to be “a complete popular account 
of all that is known of these wonderful bodies which 
are so great a perplexity to science : ” but the work con¬ 
sists of only 56 pages, and it is needless to say that even 
a popular account of these bodies to be complete must 
extend over a much larger space. Wc think that a work 
on any subject in science, to be popular, that is written to 
be read by the public at large and not by persons who 
are conversant w'ith the subject only, should not refer to 
explanations or theories that are not generally known, 
without a very intelligible explanation ; theories of the 
action of obser\'ed phenomena should not be given with¬ 
out a ^very strong probability of their truth, or without 
a caution against their acceptance ; and in dealing with a 
subject like the present one, when our knowledge U 
limited, and when there are so many different modes of 
explaining appearances, it behoves an author to use more 
than ordinary caution against the mention of anything 
that is not strictly in accordance with ascertained 
physical law*3. On both these points the present book is 
at fault. As an instance, the author mentions J\i. Faye’s 
theory of the repulsive power of the sun in virtue of its 
heat, and then urges objections to the theory without a 
word of explanation of it. Now to a person not conversant 
with the experiments on the repulsion of gases and solids 
by heat rays, the theory w’-ould seem absurd and contrary 
to experience ; and so the author carries the day with the 
theory that the eftect of solar heat upon the cometary 
matter is electrical in its action. Again, he says : For 
example, the matter of comets is not possessed of con¬ 
centric attraction even with reference to itself, neither is 
it possessed of chemical affinity for itself. This is fully 
established by the eccentric forms of comets and through 
conspicuous variations of shape and size,’” This is quite 
new to us. Again, after mentioning that LexelFs comet 
was entangled for about a month among the satellites of 
Jupiter, he says : Is there another instance—a single 
analogy on record outside of cometary phenomena—of a 
body of dead matter under great velocity being actually 
barred and stopped in its path for four mouthy and feen 
suddenly starting off again after being divested of ^its 
force for so longaperiod? What can' the composition 
and resolution of forces do for us here.? for hfere is the 
most wonderful problem ever submitted to their laws. 
What must be the amazing'forep, of a body which, like an 
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unspent cannon-ball impeded by a bank of earthy keeps 
spinning and grinding in its bed for four months, and 
then suddenly goes off with unabated velocity as iPit 
were merely ricochetting from its point of interruption ?” 

Did the writer never hear that the motion of this 
comet was in strict accordance with the laws of gravi¬ 
tation, and Laplace used it for corrrecting the value of 
Jupiteris mass ? In these cases, and in many others, the 
author has gone sadly astray. The accounts of the appear¬ 
ance of the different comets are good and clear and are 
well worth reading, but one or two drawings of comets 
would have improved matters considerably. There is a 
plate at the beginning of the book, of the earth in a 
comet’s tail, which draws somewhat on the imagination. 
A want of soundness with reference to mechanical laws 
appears throughout the book, for w’e read of the two 
parts of Biela’s Comet having less mass to be acted upon 
by solar attraction than they had before separation, so 
that the original orbit must have been altered ; and we 
hear of a comet altering capriciously its centre of gravity 
with reference to solar attraction. The words orbit?/al 
and phosphor<9us occur frequently, we hope for the last 
time. The book is spoilt by the endeavour to explain 
the appearances of comets without regard to the most 
fundamental physical laws which have so far been found 
to be rigorously exact, G. M. S. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Ho notice is taken of anojiymous 
communications .] 

Pollen-grains in the Air 

Mr. Hubert Airy’s letter printed in your issue of Sept. 3 
appears, to a great extent, to reconcile that gentleman’s ob 5 er- 
vations with my own. My set of drawings have been made 
entirely from pollen-grains in the dry state, and in this condition 
(in which of course it is wafted through the air) I find the pollen 
of plants fertilised by the wind, though belonging to the most 
widely dissociated natural orders, to be uniformly, as far as I 
have been able to observe, nearly or perfectly spherical, with no 
prominences or furrows visible on magnifying about 250. A 
very short immersion in glycerine would cause the protrusion of 
the intine through the weak spots of the extine, and would give 
to the grains of birch and hazel the spherically triangular appear¬ 
ance described by Mr. Airy, and represented in some of the plates 
by an old German writer. Alfred W. Bennett 

Penmaenmawr, Sept. 9 


Fossils in Trap 

W HEN examining the great exposure of trap and associated 
Upper Silurian rocks at Cape Boa Ami, New Brunsuicli, I 
unexpectedly found fossils in the trap. I was at the time 
collecting agates and amygdals of calcite. One amygdal 
attracted my attention as singularly regular in shape. On 
detaching it from the rock and examining it with the magnifying 
glass, I found it to be a coral, Favosites gothlandica. The fossil is 
nearly circular. Its greatest diameter is in., its smallest 
diameter i^^in., its greatest thickness is in. Notwithstanding 
the rubbing by exposure on the shore, many of the cells 
are quite distinct: the side attached lo the trap is without 
cells. I found a second specimen of a similar coral in 
another part of the trap-rock. Of this the length is i in., the 
width ^ The exposed part is a section having the structure 

perfect it is slightly weathered. The fossil is indissolubly 
united with the trap, its sharp septa penetrating it: the trap of 
the specimen is very compact. 

^ These fossils are derived from the associated strata of Niagara 
limestone : Wenlock limestone age. 

The strata have been coral reefs : they are filled with corals 
Fitimsites and Cyathophylla. I collected magnificent specimens 
of the former, also Crinoid joint, OrtMs sp. ? Strophomena de- 
pressa, Airypa reticularis, Mynchonclla sp., Athyris nitida, 
Ortkoceras sp. ? 

The fossils are easily detached from the strata. 


I have no doubt that the notice of the occurrence of the fossils 
in trap will be new to many of your readers. In all my investi¬ 
gations I have not met with a similar occurrence. The first 
example proves that the trap was, at least, in a plastic state when 
the fossil dropped into it. The second proves that it was in a 
fluid state. 

This is all very satisfactory to us, as proving that trap is a 
true lava, although the Wernerian might thereby infer that the 
trap was a sedimentary rock. The section of the coral in the 
trap is as perfect as sections of Lithostroniion in the Lower 
Carboniferous limestone of East River Piet on in our museum 
collection. 

By what process were these fossils preserve! from destruction 
m the molten trap ? D. Honeyman 

Halifax, Nova Scotia, Aug. 27 

[Our correspondent does not define in wdiat sense he uses the 
vague w’ord ‘'trap.” Fossils, both animal and vegetable, are 
of common occurrence in some kinds of ‘Trap,” in the 
different forms of tuff. We presume that the specimens he 
refers to w'ere of true basalt, or some other form of crystalline, 
and once molten i'^neous rock. If so the fact is interesting, 
though possibly some of our readers may be able to adduce 
similar cases.—E d.] 


Curious Rainbow 

Three or four days ago I observed a phenomenon which may 
possibly be interesting to some of your readers. I was standing 
on a hillside, about 200 ft. above the sea, and saw a rainbow of 
the ordinary description, very vivid and extending to the horizon 
at both ends of the arch ; outside this was a secondary bow, also 
very distinct, and inside the primary bow was a series of coloured 
bands,to all appearance identical wdth the series in the primary bow 
from the green to the violet, so placed that the green of this third 
bow was next to the violet of the primary bow, and the violet of 
the third bow the innermost of all. There was no appearance 
of any superposition of colours, and the third bow was nearly as 
bright as the primary, and the interval between them was hardly 
appreciable. The whole series was concentric. I have not 
observed any notice, in works on the subject, of a phenomenon 
similar to this, or any hint that it might be expected according 
to the geometrical or physical theories of the rainbow, and 
therefore think the appearance may possibly be of rare occur** 
rence. R. P. A. Swettenham 

Glen Caladli, Kyles of Bute, Sept. 5 


Polarisation of the Aurora 

In answer to Mr. Procter’s first question (vol. x. p. 355), I would 
refer him to Nature, vol. vii., p. 201, where he will find an ac¬ 
count of observations of the polarisation of the zodiacal light, and 
of the aurora, by Mr. Ranyard, who "appears to have used a 
double image prism and Savart, during the great aurora of Feb. 4, 
1872, and to have detected no polarisation. He refers also to 
some observations made upon the small aurora of Nov. ii, 1S71, 
in which he could detect no polarisation. The only other 
account of observations that I have met with are contained in 
the report of Prof. Stephen Alexander on his expedition to 
Labrador, given in Appendix 21 of the United States Coast 
Survey Report for i860, p. 30- He found strong polarisation 
with a Savart’s polariscope, and, what is most remarkable, 
thought that the dark parts of the aurora gave the strongest 
polarisation. This was at the beginning of July. He was in 
latitude about 60®, and the observations appear to have been 
made near midnight. ^ But he does not state whether there v/as 
tvrilight or traces of air polarisation at the time, nor does he give 
the plane of polarisation. 

Cheltenham j. A. Fleming 


FRANCIS EDMUND ANSTIE, M.D,, F.R.C,P. 

N Saturday, 12th inst, in his forty-first year, after an 
_ illness of only four days’ duration, died Dr. F. E. 
Anstie, from the consequences of a dissection-wound in¬ 
flicted while he was investigating the causes of a serious 
and somewhat mysterious disease which had for some 
time prevailed in a large school at Wandsworth, and had 
rapidly carried off several of the pupils. Thus he mus^ 
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be enrolled in the list of those who have fallen in the 
cause of scientific investigation. 

Dr. Anstie was a student of King’s College, and took 
his doctor’s degree at the University of London in 185S, 
since which time he has devoted much of his leisure 
to the investigation of therapeutical and pathological 
problems. His work on “Stimulants and Narcotics,” 
published in 1864, first brought him into notice as an 
upholder of the value of alcohol as a nutritive agent, in 
contradistinction to the opinion of Isl. Lallemand, that its 
action is simply stimulant. In conjunction with Dr. 
Burdon-Sanderson he was one of the first in this country 
to direct attention to the Sphygmograph of his friend 
Prof. Marey, of Paris. Sanitary reform was another sub¬ 
ject to which Dr. Anstie paid much attention, and with 
great success. His article on “ Neuralgia” in Reynolds’ 

“ System of Medicine,” and his important work on the 
same subject, made him well known as a physician, as 
did his papers in the Practitioficry of which he was the 
editor. 

Dr. Anstie was physician to Westminster Hospital, 
where he was also lecturer on Medicine. The new 
physiological laboratory of that institution, which is to be 
opened next month, owes much to his energy ; and no 
one, more than himself, looked forward to the oppor¬ 
tunities it will afford for original investigation. Dr. 
Anstie’s loss will be felt by a large circle of friends, whom 
he had an unusual power in making and retaining, on 
account of the genuineness and force of his character. 

HIEROGLYPHIC TABLETS AND SCULPTURE 
IN EASTER ISLAND 

ARLY last spring mention was made in Nature 
(vol. ix. p. 351) of some photographs of inscribed 
tablets from Easter Island, which the Academy of Sciences 
at San Francisco had shortly before received from Mr. | 
Croft, of Papeeti, Tahiti. j 

Up to that time only three tablets were knowm for 
certain to have been discovered in the island. From in¬ 
formation, however, which has recently been received, it 
appears that there are now no less than five tablets at the 
Roman Catholic Mission in Tahiti ; and one, obtained 
last year by the mate of a vessel wrecked on the island, 
is said to have been taken to San Francisco. Two others 
are in the National Museum at Santiago de Chili and 
casts from these, made under Mr. E. Reed’s directions, 
were sent to England and Germany in 1873. This, how¬ 
ever, is not all. Natives who are in the employ of planters 
at Papeeti inform Ivir. Croft that incised tablets were for¬ 
merly very numerous in Easter Island, but many were 
destroyed in intestine wars. Some are said to have con¬ 
tained descriptions of land and boundaries ; others, direc¬ 
tions for planting and fishing ; many were connected with 
religion and mythology ; and, more important than all, a 
few “ contained the ancient history of the island, and its 
kings or ruling chiefsthese, it was feared, might all have 
been destroyed, not by the natives themselves, but by 
direction of Roman Catholic priests, who, as in America 
at the time of the Spanish conquest, persuaded their first 
converts to bum and destroy a large number of records 
without discrimination. It is known, however, that a few 
remain in possession of the islanders, who are said to 
attach the greatest possible value to them. 

Should no others prove to be historical, it is almost 
certain that one, at least, of those at Santiago, of which 
we have the plaster casts, answers this description. The 
tablet alluded to is fully described in the Journal of the 
Aftthropological Instittitef where plates will be found of 
the hieroglyphics. 

Some of the older natives of Easter Island are said still 
to possess the art of engraving tablets, and to be able 

* Two more are reported to have been taken by a surveying ship to Russia 
a few years ago, and another to Germany, 

t Joiim, Anthro. Inst, Jan. 1S74. Trubnerand Co. 


to interpret them. But whether this refers to the ancient 
signs, or only to those which Senor G. de la Rosa found 
were used by the chiefs a hundred years ago, is at present 
doubtful. Dr. Philippi, of the University of Santiago, 
on the authority of Pere Einaud, one of the French 
missionaries, says that the natives do not attach any 
meaning to the signs. Probably expert w'ood-carvers 
like the Easter Islanders would from time to time have 
replaced decayed tablets and multiplied others. They 
may also, very possibty, know from the general appear¬ 
ance of the hieroglyphics what they refer to, and yet not 
understand individual signs. 

Before showing that it may prove an easy task for any¬ 
one acquainted with the Pacific to interpret the signs, pro¬ 
vided he has some knowledge of the traditions of the Easter 
Islanders, it will be necessary to mention the legend of 
their origin as ascertained by Commodore Powell and 
Senor Gana from the missionaries on the spot (in 1868 
and 1870). It is briefly this : that their ancestors arrived 
in two boats many years ago, each boat being under the 
command of a chief; and there is a distinct tradition that 
they had been expelled from Oparo, or Rapa-iti, an island 
1,600 miles to the west. 

Now there is a drift-current 'from that direction, that 
carries wood and other waifs to the shores of Easter 
Island; so that it is physically possible for a canoe or 
other vessel to have arrived by its aid. It is worth men¬ 
tioning that the current turns round Easter Island, and 
then goes northwards. 

Oparo, also, bears silent witness to the truth of the 
story. Though little more than seven miles in length, 
several of its hills are capped with stone forts; and there 
are platforms and stone houses as in Easter Island, as 
well as a fortress or temple in five stages (like the ruin of 
Pollanarrua, in Ceylon). It need scarcely be added that 
there are traditions of fierce wars and feuds in the island.* 
Unfortunately, little more than this is known about its 
antiquities and legends. 

Passing by, with the bare mention, several symbolic prac¬ 
tices of the Easter Islanders—for example, the enormous 
trouble that was taken by them to crown the great statues 
with huge tiaras of red tufa ; the erection of effigies of 
their chiefs on platforms of squared stone, the masonry 
of which, Cook said, w’as “equal to any in England;” 
the peculiar form of the huts, like inverted boats ; their 
moon-shaped shields, used only in dances (some with faces 
carved on the cusps, like the eagles’ heads on the Phry¬ 
gian peltas); the bi-fronted staffs or batons, which were 
held in the hands of the chiefs; and tattoo marks like 
those in Burmah and India,—all of which may possibly, 
by and by, aid us in discovering the land from which 
the mysterious chiefs of Easter Island originally came,— 
passing by these, we will confine our attention to the 
symbols which appear more immediately to relate to the 
arrival of vessels from Oparo, and seem to establish the 
tradition on an historical basis. 

Few who have visited the Cnidus Shed at the British 
Museum can have failed to notice the emblematic carving 
on the back of one of the statues from Easter Island, at 
present deposited there. It was found under cover in the 
range of stone houses called “ Taura Renga,” in the centre 
of a chamber lined with wall slabs, and partly excavated 
from the cliff. The bas-reliefs faced the entrance, a small 
square door, with stone po^ts and lintel, in a rubble wall 
about 5 ft. in thickness. On the back of the Head of the 
statue there is a bird, over which is a solar crown; and 
on either side a rapa, or steering paddle, with a human 
face on the spade-like hlade.f A third but very much 
smaller rapa is carved on the back of the right ear of the 
statue, whilst four ovals are incised on the left. The lobes 
of both ears are greatly lengthened. 

* Captain Vine Hall, who spent a few hoxiins there ayear br ago, gives 

the above particulars. , , . t 

t There are wbodea rapas in Easter tskiaS, whSbh' hfe usw oifly in the 
native dances. ' ' 
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Lower down on tlic back of the statue there are two 
hexTonias—symbolic animalSj with albatross-like beaks, 
which are turned, not ungracefully, to wards the bird. Im¬ 
mediately above the waist-belt of the statue~its only 
dress—there is a cii'cle. 

The explanation of these hieroglyphics is at once sug¬ 
gested by the story of the arrival of the chiefs. The two 
rapas, or steering paddles, were dedicated to the gods, 
and symbolise the vessels of the two chiefs. They were 
doubtless carved on the statue to commemorate their safe 
arrival. The two herronias may represent the chie.'s 
themselves. The circle is the accepted emblem of life. 

The same symbolism, though of a more realistic kind, 
may be recognised in the curious wooden images which 
are peculiar to Easter Island. They are mostly anatomi¬ 
cal ; that is, figures in which the ribs, x^ertebras, and other 
bones are distinctly shown, as they would appear in a 
person suffering from extreme emaciation. They were 
styled by La Pcrousse squelettes.” Nearly all of them 
have strongly marked Semitic features, a tuft on the chin, 
and highly symbolic carvings on the scalp ; her- 
roiiias, double-headed birds, and a solar deity with rays 
round the head. The legs of these little images are uni¬ 
formly short, and the ear-lobes enlarged. There is also 
very generally, if not always, a circle on the lower part of the 
back. It can hardly be doubted, in view of the symbolism 
which pervades almost everything in Easter Island, that 
these squelettes are connected with the story of the voyage 
from Oparo, and represent the half-starved condition in 
which it may well be conceived that the crews arrived. 

In one of these images, in the Ethnographical Room 
at the British Museum, the head is perfectly smooth, 
which appears to intimate that it was shaven. It perhaps 
represents a priest; for we are informed that Roggewein, 
the discoverer of Easter Island in 1720, noticed a native 
with his head shaved, who had large white balls” in 
his ears, and appeared very devout: the Dutch judged 
him to be a priest. 

Returning to the tablets, of which casts are in the 
museum of the Anthropological Institute, it will be suf- I 
ficient to mention that they are engraved with hiero¬ 
glyphics on hoth sides, every part being covered with 
minute signs, apparently intended as actual represen¬ 
tations of various forms of animal and vegetable life; 
as well as scenes and incidents such as were likely 
to have been met with among the islands in the 
Pacific. On the bottom line of what is considered to 
be the front face of the smaller tablet there is a pro¬ 
cession of bird-headed men, who are approaching or 
standing before "a pillar, or stone,^ with two discs, or 
circles, on each side. Immediately before the first figure, 
which it is presumed is a chief, from his holding a staff 
in his hand, are two curved lines, the hieroglyphic for a 
boat or canoe. Behind the chief another bird-headed man 
is represented as kneeling down, and holding up his 
hands ; he is probably a priest.f A third bird-headed 
figure follows without a staff. Then, after two small 
curv^es high up in the line of hieroglyphics—perhaps 
a sign for the moon,—there is a character with a bird’s 
head and btak, of a different shape from those 
of the bird-headed men. It has a crest on its head, 
and short wings, and is probably intended for a domestic 
fowl—-the only land bird in Easter Island. It appears 
to be a victim about to be sacrificed. Two more bird¬ 
headed men, without staffs, follow in a certain stately order. 
Thtn there is a second signor hieroglyphic for about, 
fullowed by another chief; and then a third sign for a 
b>st, with a waved or zigzag line before it, which is per¬ 
haps intended to signify that the vessel which follows it 

* Compare the of tlie Emigration of Turi,” Pol. Myth. p. 214- 

.Amongst the ch'efs who landed there was one called Porua . , . the 
second (dog) they cut up raw as an offering for the gods . - . and built a 
second place, ami sei /hr i/ie spirifs.”* 

t See Pol. Myth. p. 136, where a priest Js misntioned as aceompanying a 
bosil 


was lost or driven away in some other direction by a 
storm. This last boat is followed by a bird-headed man 
without a staff. 

The signs for the chiefs’ vessels, it will be seen, 
agree in number with the large rapas, or steering 
paddles, upon the back of the stone statue ; and the bird¬ 
headed chiefs answer to the two herronias. The diminu¬ 
tive steering paddle, represented apart from the others 
on the ear of the statue, may symbolise the same casualty 
that appears to be signified by the waved line, viz., that 
there was a third boat, which did not I'each Easter Island. 
The small carving of a rapa would thus have been erected 
merely m viemoy'iam. However this may be, taken in 
conjunction with the tradition, there can be little doubt 
that the hieroglyphics on the tablet and the carvings on 
the statue relate to a more important matter than the 
arrival of the chiefs. 

As regards the signs generally, a considerable number 
have been identified as conventional representations of 
birds and animals which are not found in Easter Island ; 
weapons, also, and- other objects are introduced an 
Eastern bow), which belong to regions far to the west. 
Some of the identifications that have been suggested 
may be doubtful; but amongst those that will perhaps 
meet with general acceptance, by no means the ^east 
important ai'e the hieroglyphics of three distinct types 
of men : (i) Tall, bird-headed men, with short legs, 
as in the wooden images. (2) Men with large orna¬ 
ments or projections on each side the head, scarcely 
exaggerating the practice of enlarging the ear-lobes by in¬ 
serting in them discs, or plugs of wood and other 
materials, which prevails in certain islands in the Pacific, 
as well as amongst the older races in India and Burmah. 
(3) Dog-faced men, or Negritos, with strangely shaped 
heads, which, from plates in the “ Cruise of the Cnragoa” 
appear to be characteristic of the natives of the Solomon 
Islands, as well as the more westerly islands of the Fiji 
group. They squat like the dog-faced men in the tablets, 
whilst the large-eared men sit in the Eastern manner. The 
peculiar appearance of the head is explained by the cus¬ 
tom of dressing and plastering the hair. Several of 
these Negritos are represented about the middle of the 
tablet as celebrating a fish-fete ; the men dancing by them¬ 
selves on one side, and the women in couples on the 
other. Two of the men with enlarged ear-lobes stand by 
as spectators. 

Enough has perhaps been said to suggest the gi*eat im¬ 
portance of an early and systematic exploration, above 
and below ground, of Easter Island and Oparo, as almost 
unworked mines, abounding in matter of the greatest 
ethnological and anthropological interest. 

J. Park: Harrison 


OJV TUB DISTRIBUTION OF THE HEAT 
DEVELOPED BY COLLISION 

ANY of our colleagues who have become aware 
of a fact in thermodynamics which it has been in 
our power recently to observe, think it possessed of so 
great an interest that I ought immediately to announce it 
to the Academy. It is as follows :— 

Daring the forging, which has been very successful, of 
the ingot of platino-iridium for the standard metre, I at 
first remarked that it sometimes produced, under the 
action of the hammer, luminous streaks, having an 
oblique direction upon the lateral faces of the piece, When 
this, while cooling, was yet at the temperature of a dull 
red. I showed some of these effects to M. Fizeau, but 
they were then incomplete, and I have only lately suc¬ 
ceeded in obtaining a good observation of the pheno¬ 
menon, and in defining its character with perfect 
certainty. 

* A paper read by M. Tresca before tfie Paris Academy of Sciences 

June 8. 
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It is known that when a bar of metal is lengthened by 
means of a powerful hammer on an anvil of the same form 
as the head of the latter, each blow produces, above and 
below, a symmetrical contraction, the effect of which is to 
give to the bar the aspect of a series of projections sepa¬ 
rated by small level spaces. 

At the time of the collision, these spaces, which are 
formed before and behind the impress of the hammer, 
upon the upper and the lower face of the bar, are con¬ 
nected, at a certain moment, upon the lateral faces, by 
luminous lines passing from the one to the other, and 
presenting altogether the appearance of an X written in 
lines of fire. The phenomenon is only visible for a certain 
temperature of bar which is being wrought, but then each 
blow invariably produces its effect, and, in consequence of 
the confused mingling of the imprints, we see the en¬ 
tanglement of these crossed lines which encroach upon 
each other. These brilliant bands appear at the same 
moment as the collision, but they do not disappear with 
it, and their continuance was sufficiently prolonged to 
enable us to count six. luminous cross-bars visible at one 
time, although developed by six successive blows of the 
hammer. 

I have been able, moreover, to get this persistence 
confirmed by several persons in the foundries of M. 
Farcot, who, with the greatest kindness, placed his 
services at the disposal of the hletric Commission for the 
execution of the work. 

Although the lines of the cross-bars appeared to us all 
rectilinear, and although we could not compare them to 
anything better than two series of straight lines, parallel 
and intercrossed, we think it will be indispensable to 
determine their form more exactly by appropriate pro¬ 
cesses, and to discuss it with the greatest care. 

It is well known that hammering develops heat in the 
bodies hammered; thermodynamics teaches us that these 
thermal effects ought to be regarded as the result of 
mechanical work or of dcmi-force vive exerted during 
the collision, but the precise place in which the caloiilic 
development is produced has not yet been noticed. 

For ourselves, we do not hesitate to affirm that the 
zone which becomes luminous is that along which the 
matter mainly flows, at the moment when the change 
of form takes place, according to a law which we were 
enabled to discover in our previous researches in mole¬ 
cular displacements. If this first indication should be 
confirmed, there would be thus obtained a more exact 
knowledge of the mode of distortion determined by the 
forging, and the phenomenon which we describe would 
evidently form a new scientific connection between ther¬ 
modynamics and the question with which we ourselves 
are personally occupied under the title of “ Flowing of 
Solid Bodies."' 

The phenomenon ought to be the same for all metals, 
and we have already ventured to hazard some considera¬ 
tions of the particular causes of the brightness which it 
presented in the case of platinum, and which has not, so 
far as we know, been yet observed in any other forging. 

The exceptional hardness of the platino-iridium, cooled 
to a dull red heat, requires, for an equal distortion, an 
amount of work at least equivalent to that of the forging of 
steel, and in consequence of the relative smallness of the 
calorific capacity of this alloy, this same work ought to be 
converted into calorific phenomena, more localised and 
more intense. Moreover, the material is more homogeneous 
than iron, and is notable for a kiiid of remarkable trans- 
lucency which makes one believe that the eye can follow 
the shade of red to a certain depth. The effects, whatever 
they may be, are thus rendered more manifest, more espe¬ 
cially as they are not accompanied by any exudation of 
foreign matter nor by any oxidation of the surface. All 
these circumstances are eminently favourable to the ob-- 
servation which chance permitted us to make, and which, j 
once confirmed in the case of platinum^ may certainly.be 


renewed with other metals, although possibly in a more 
restricted manner than in the case of the alloy of MM. 
Deville and Debray. 

We confine ourselves for the present to a summary indi¬ 
cation of the principal fact, which appears to us to have a 
certain importance, and which consists in this appearance 
of luminous bands which arise from collision, and the 
position of which enables us to fix the precise place where 
is developed the heat %vhich represents under another 
form the work done by motion : this fact is, perhaps, of a 
nature to open some new path for the researches, so care¬ 
fully made, of the physicists of our epoch on all that touches 
on molecular mechanics and on the calorific actions which 
are connected with them. 

The ingot of platinum has already been brought into 
the form of a bar with a square section of 4*50 m. in length; 
there will be a chance of continuing the same observa¬ 
tions in the new operations of forging to which it will be 
submitted ; the chance of renewing them may perhaps 
not again be offered. 


SUBJECTS FOR PRIZES PROPOSED B Y THE 
HAARLEM SOCIETY OF SCIENCES 

"T^HE following subjects for prizes are proposed by the Haarlem 
Society of Sciences 

I. Competition of 1S75, the limit, of which is fixed on 
Jan. 1, 1875. 

1. To give for ten sorts of glass of known chemical composition— 
{a) The coefficients of dilatation between o® and (at the most) 100®, 
having regard to the influence of the tempering and the state of 
tension ; (<^) The coefficients of elasticity with exact indication of 
the temperatures; (r) The indices of refraction for at least ten 
points distributed over the whole extent of the spectrum, also 
with precise indication of the temperature. 

2. Does the coefficient of dilatation of steel vary with the 
degree of tempering, and can we establish empirical laws on the 
subject of the connection between these two elements? 

3. Can there be established by experiment a connection 
betw’een the diffusion of liquids through porous partitions and 
other phenomena, such as capillarity, &c. ? 

4. Determine the coetTicieut of dilatation for at least three 
liquids of simple composition, according to the process by vhich 
the absolute dilatation of mercury has been established. 

5. Researches are sought on the origin of sensitive oraans, 
especially of the visual organ, among some of the inferior 
animals ; this origin being considered, as far as possible, in 
relation to the conditions in which the animal is found, and the 
external influences to which it is subject. 

6. In terrestrial magnetism, what are the periods known with 
sufficient accuracy, and how far have these periods been proved 
to be connected with cosmical or telluric phenomena ? 

7. New experiments and observations are wanted to clear up 
the following question :—How are albumenoid matters formed 
and removed in plants ? 

8 . Determine exactly the density, the coefficient of dilatation, 
the point of fusion, the point of ebullition, the specific heat, the 
index of refraction, and the specific rotatory power of at least 
twenty organic combinations, pairs of which are isomeric and 
whose chemical composition is known. 

9. The experiments of M. Regnault on the specific heat of 
certain terpenes, and those of M. Berthelot on diamylene and 
iriamylene, having shown that the specific heat of polymeric 
bodies of one combination may be equal to that of the funda¬ 
mental matter from which they originate, it is desired that these 
researches be extended to as great a number as possible of other 
combinations having between them the same relations, for the 
purpose of deciding if the observed fact may or may not be 
raised to the rank of a general law. 

10. New researches are sought on tetraphenol and its deriva¬ 
tives, for the purpose of deciding on the value of the hypothesis 
of M. Limpricht concerning the existence of a series of arbmatfc 
matters with a nucleus composed of four atoms t>f carbon. 

11. Give a critical sketch of experiments knd'observ^tiote con¬ 
cerning the existence of Bacteria in contagions 'diSfeaseSi, 

by original researches on the same questlOtthiv^igated in one 
or more of these makdi^ 
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12. New experiments are asked on the mode of growth of 
bone, of such a kind as to abolish the differences of opinion 
founded upon results apparently contradictory, announced in 
recent years by various experimenters, 

13. A thorough'investigation is wanted of some of the species 
of Linnceus, chosen from among those which present more or 
less of varied forms. These species ought to be wild {spofiianees) 
plants, to the number of ten at least, and of twenty or^ more, be¬ 
longing to two natural families at least, and inhabiting well- 
explored countries, such as Europe, the United States, &c. The 
author ought to discover, describe, and classify all the forms 
more or less distinct, and more or less hereditaty, which are 
included in the Liiinean species, being careful to intimate their 
habitat, their station. He ought to study their mode of fecun¬ 
dation, and to judge how far certain forms may be attributed to 
crossing. The classification of forms into species, races, varieties, 
and other subdivisions as may be necessary, ought to be based at 
once upon the external forms and on the more intimate affinities 
demonstrated by fecundation and grafting. 

II. For competition in 1S76, for wffiich the limit is fixed on 
Jan. I, 1876. 

1. Exact researches are asked for concerning the dissolving 
power of water, and of water charged with carbonic acid, for 
gypsum, chalk, and dolomite, at different temperatures and 
pressures, and in the case of the simultaneous presence of marine 
salt and other common soluble salts. 

2. The same is asked for silex and the most common natural 
silicates. 

3. To submit to a new investigation the structure of the 
kidneys of Mammalia, specially in reference to the epithelial 
lining of the different parts of the renal tubes. 

4. A critical examination of recent researches from which it 
would appear to result that the peptones of different albumenoid 
matters are mixtures of substances in part already known and 
partly yet unknown. This critical examination should be com¬ 
pleted by personal researches. 

5. To determine exactly in Weber units, the resistance of a 
column of mercury of one metre in length and of one squai*e 
millimetre in section, at o®. 

6. To make better known, by careful experiments, the relation 
between the two kinds of electrical units, electro-magnetic units 
and electro*static units. 

7. New experiments tending to determine the influence of 
pressure on chemical action. 

The prize offered by the Society for each of these questions 
consists (at the choice of the competitors) either of a gold medal 
bearing the ordinary stamp of the Society, along with the name 
of the author and the date, or a sum of 150 florins. A supple¬ 
mentary premium of 150 florins may, moreover, be awarded if 
any memoir is deemed worthy of it. The memoirs sent for com¬ 
petition ought to be written in one of the following languages :— 
French, Dutch, English, Italian, Latin, or German (but not in 
German character). They ought to be accompanied by a sealed 
envelope containing the name of the author, who ought not to 
make himself otherwise known. 


COMMON WILD FLOWERS CONSIDERED IN 
RELATION TO INSECTS^ ’ 

T the close of the last century, Conrad Sprengel published a 
most valuable work on Flowers, in which he pointed out 
that their forms and colours, their scent, honey, and general 
structure, have reference to the visits of insects, which are of 
importance to Flowers in transferring the pollen from the stamens 
to the pistil. SprengePs admirable work, however, did not 
attract the attention it deserved, and remained comparatively 
unknown until Mr. Darwin devoted himself to the subject. Our 
illustrious countryman was the first to perceive that insects are of 
importance to Flowers, not only in transferring the pollen from 
the stamens to the pistil, but in transferring it from the stamens 
of one flower to the pistil of another. Sprengel had, indeed, 
observed in more than one instance flbat this was the case ; but 
he did not appreciate the importance of the fact Mr. 
Darwin^s remarkable memoir on Primula, to which I shall 
again have occasion to refer more than once, was published in 
iSd2 ; in this treatise the importance of cross-fertilisation,’as it 
may 1^ called, was conclusively proved, and he has since illus¬ 
trated the same rule by a number of researches on Orchids, 

, * Mdri^ fey Sir John Lubbock, Bart., F.R.S., at the Belfast meeting of 
we,British Asfewriatioii, August 1874. 


Linum, Lythrum, and a variety of other plants. The new im¬ 
pulse thus given to the study of Flowers has been followed up 
in this country by Hooker, Ogle, Bennett, and other naturalists, 
and on the Continent by Axel], Delpino, Hildebrand, and 
especially by Dr. H. Muller, who has published an excellent 
work on the subject, bringing together the observations of others 
and adding to them an immense number of his own. 

Everyone knows how important flowers are to insects ; 
everyone knows that bees, butterflies, &c,, derive the main 
part of their nourishment from the honey or pollen of flowers ; 
hut comparatively few are aware, on the other hand, how much 
the flowers themselves are dependent on insects. 

Yet it is not too much to say, if flowers are very useful to 
insects, insects, on the other hand, are in many cases absolutely 
necessary to flowers ; that if insects have been in some respects 
modified and adapted with a view to the acquirement of honey 
and pollen; flowers, on the other hand, owe their scent and 
colours, nay, their very existence in the present form, to insects. 
Not only have the brilliant colours, the smell, and the honey ot 
flowers been gradually developed under the action of natural 
selection to encourage the visits of insects, but the very arrange¬ 
ment of the colours, the circular bands and radiating lines, the 
form, size, and position of the petals, are arranged with reference 
to the visits of insects, and in such a manner as to ensure the 
grand object which renders these visits necessary. Thus the lines 
and bands by which so many flowers are ornamented have refe¬ 
rence to the position of the honey; and it may be observed that 
these honey-guides are absent in night-flowers, where of course 
they would not show, and would therefore be useless, as, for in¬ 
stance, in Lychtiis vespe7'tina^ or Silene nuta7is. Night-flowers, 
moreover, are generally pale ; for instance, Lychnis vesperiina is 
white, while Lychnis diurna which flowers by day is red. 

That the colour of the corolla has reference to the visits of in¬ 
sects is well shown by the case of flowers, which—as, for in¬ 
stance, the ray or outside flc.rets of Ccntawea cyanns —have neither 
stamens nor pistils, and serve, therefore, exclusively to render the 
flower-head more conspicuous. The calyx, moreover, is usually 
green; but when the position of the flower is such that it is 
much exposed, it becomes brightly coloured, as, for instance, in 
the Berberry. 

If it be objected to me that I am assu7nmg\Si<t existence of 
these gradual modifications, I should reply that it is not here 
my purpose to discuss the doctrine of Natural Selection. I may, 
however, remind the reader that Mr, Darwin’s theory is based 
on the following considerations:—i. That no two animals or 
plants in nature are identical in all respects. 2. That the off¬ 
spring tend to inherit the peculiarities of their parents. 3. That 
of those which come into existence only a certain number reach 
maturity. 4. That those which are, on the whole, best adapted 
to the circumstances in which they are placed, are most likely to 
leave descendants. 

No one of these statements is, or can be, disputed, and they 
seem fully to justify the conclusions which Mr. Darwin has de¬ 
duced from them, though not all those which have been attri¬ 
buted to him by his opponents. 

Now, applying these considerations to flowers, if it is an ad- 
vant^e to them that they should be visited by insects (and that 
this is so will presently be shown), then it is obvious that those 
flowers which, either by their larger size, or brighter colour, or 
sweeter scent, or greater richness in honey, are most attractive to 
insects, will, ceterds pa7dbuSy have an advantage in the stmggle 
for existence, and be most likely to perpetuate their race. 

There are, indeed, other ways in which insects may be useful 
to plants. Thus, a species of acacia mentioned by Mr. Belt,+ if 
unprotected, is apt to be stripped of its leaves by a species of 
leaf-cutting ant, which uses the leaves, not directly for food, but, 
according to Mr, Belt, to grow mxishrooins on. 

The acacia, however, bears hollow thorns, and each leaflet 
produces honey in a crater-formed gland at the base, and a small, 
sweet, pear-shaped body at the tip. In consequence it is in¬ 
habited by myriads of a small ant, PseMdo7ny7'7na hicolor^ which 
nests in the hollow thorns, and thus finds meat, drink, and lodg¬ 
ing all provided for it. These ants are continuallyroaming over the 
plant, and constitute a most efficient bodyguard, not only driv¬ 
ing off the leaf-cutting ants, but even in Mr. Belt’s opinion ren¬ 
dering it less liable to be eaten by herbivorous mammalia. 

* I did not realise tlie importance of these guiding marks until, fey experi¬ 
ments on bees, I saw what diflSculty they experience if honey, which is put 
out for them, is moved even slightly from its usual place. 

t F. Muller has observed similar facts in^Sta, Catharina. (Nature, vol. x. 
p. 102.) 
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We are now, kowever, more immediately concerned witb. bees 
and flowers. 

Many flowers close tlieir petals during rain, wbicb. is obviously 
an advantage, since it prevents the boney and pollen from being 
spoilt or washed away. Everybody, however, has observed that 
even in fine weather certain flowers close at particular hours. 
This habit of going to sleep is surely very curious. Why should 
flowers do so ? 

In animals we can understand it; they are tired and require 
rest. But why should flowers sleep ? Why should some flowers 
do so and not others ? Moreover, different flowers keep different 
hours. The daisy opens at sunrise and closes at sunset, whence 
its name “day’s-eye.The dandelion {Leontodon iaraxacum) is 
said to open at seven and close at five. Armaria rubra to be open 
from nine to three, IdymphLsa alba from about seven to four: The 
common Mouse-ear Hawkweed [Hierachtm pilosella) is said to 
waken at eight and go to sleep at two ; the scarlet pimpernel {Aua- 
gallis artmsis) to wake at seven and close soon after two; while 
Trogopogon pratensis opens at four in the morning, and closes 
just before twelve, whence its English name, ‘^John go to bed 
at noon.” Farmers’ boys in some parts are said to regulate their 
dinner-time by it. Other flowers, on tlie contrary, open in the 
evening. 

Now, it is obvious that flowers which are fertilised by night- 
flying insects would derive no advantage from being open by day; 
and, on the other hand, that those which are fertilised by bees 
would gain nothing by being open at night. Nay, it vrould 
be a distinct disadvantage, because it w'ouid render them liable 
to be robbed of their honey and pollen, by insects which are 
not capable of fertilising them. I would venture to suggest, 
then, that the closing of flowers may have reference to the fiabits 
of insects, and it may be observed also in support of this that 
wind-fertilised flowers never sleep ; * and that some of those 
flovrers which attract insects by smell emit their scent at particular 
hours : thus, Hesperis matronalis and Lychnis vespertma smell in 
the evening, and Orchis bifoUa is particularly sweet at night. 

I now pass to the structure and modification of flowers. A 
perfect flower consists of (i) an outer envelope ot calyx, some¬ 
times tubular, sometimes consisting of separate leaves, called 
sepals ; (2) an inner envelope or corotla, which is generally more 
or less coloured, and wMch, like the cal3"x, is sometimes tubular, 
sometimes composed of separate leaves, called petals ; (3) of one 
or more stamens, consisting of a stalk or filament, and a head 
or antlur, in w^hich the pollen is produced ; and (4) a pistil, 
which is situated in the centre of the flower, and consists gene¬ 
rally of three principal parts—one or more carpels at the base, 
each containing one or more seeds ; the stalk or style ; and thirdly 
the stigma, which in many familiar instances forms a small head 
at the top of the style or ovary, to which the pollen must find its 
way in order to fertilise the flower. In some cases the stigma is 
sessile. Thus it 'will be seen that the pistil is normally sur¬ 
rounded by a row of stamens, and it would seem at first sight a 
very simple matter that the pollen of the latter should fall on the 
former. 

This in fact does happen in many cases, and flowers which 
thus fertilise themselves have evidently one great advantage— 
few remain sterile for want of pollen. Everyone, however, who 
has watcli^d flowers and has observed how assiduously they are 
\dsited by insects, will adtnit that these insects must often deposit 
on the stigma, pollen brought from other plants, generally of the 
same species. For it is a remarkable fact that in most cases 
bees confine themselves in each journey to a single species of 
plant, though in the case of some very nearly allied forms this 
is not so ; for instance, it is stated on good authority that 
cuius acris, i?. repens, and J?. bulbosus are not distinguished by 
the bees, or at least are visited indifferently, as is also the case 
■with two of the species of clover, Trifolium fragiferum and T 
Tepens, Now, it is clear, both from the structure of flowers and 
also from direct experiment, that as a general rule it is an ad¬ 
vantage to flowers to be fertilised by pollen from a different 
plant. 

I will not now enter on the large question why this conferfili-*. 
sation should be an advantage ; but that it is so has been clearly 
proved. It has long been known that hybrids between different 
varieties are often remarkably strong and vigorous; Kolrenter 
speaks with astonishment of the ^^statura porteniosa’’^ oi some 
plants thus raised by him 5 indeed, says Mr. Darwin,* all experi¬ 
menters have been struck with the wonderful vigour, height, size, 
tenacity of life, precocity, and hardine^ of their hybrid produc- 

* Sprengel, ‘*Das enldeckte Gekeimniss der Natur,^* p, agi* 

f Animals and Plants mid«r Domestication, ch. xvii. 


tions. Mr. Darwin himself, however, wns, I believe, the first to 
show that if a flower is fertilised by pollen from a different plant, 
the seedlings so produced are much stronger than if the plant is 
fertilised by its own pollen. I have had the advantage of 
seeing several of these experiments, and the difference is certainly 
most strtiking. For instance, six crossed and six self-fertilised 
seeds of Jpomoea purpurea were grown in pairs on opposite sides 
of the same pots ; the former reached a heightof 7 ft., while the 
others were on an average only 5 ft. 41 in. The first also 
flowered more profusely. It is also remarkable that in some 
cases plants are themselves more fertile if supplied -with pollen 
from a different flower, a different variety, and even as it would 
appear in some cases, as in the Passion Flower, for instance, of a 
diferent species. Nay, in some cases it would seem that pollen 
has no effect whatever unless transferred to a different flower. 
In Pulmonaria, for instance, the pollen is said to be entirely 
without effect on the stigma of the same plant Fritz Muller ha.-; 
made a variety of experiments on this interesting subject, whic’i 
seem to show that in some cases, pollen, if placed on the stigmi 
of the same flo'wer, has no more effect than so much inorgan i; 
dust; while, which is perhaps even more extraordinary, in others 
the pollen placed on the stigma of the same flower acted on it 
like a poison. This he observed in several species : the flower 
faded and fell off; the pollen masses themselves, and the stigm \ 
in contact with them, shrivelled up, turned brown, and decayed ; 
while other flowers on, the same branch, which were left un 
fertilised, retained their freshness. 

We -will now pass to the consideration of the means by which 
self-fertilisation is checked, and cross-impregnation is effected, in 
plants. In some cases the pollen is simply wind-borne, in others 
it is carried by insects. These are attracted partly by the polle i 
itself, partly by the honey; while the bright colour and the scent 
serve to indicate the spot where the pollen and honey can be 
found. The calyx, which is not generally brightly coloured, 
probably serves as a protection to the honey, and tends to pre¬ 
vent bees and other insects from obtaining access to it by force. 

In many cases self-fertilisation is prevented by the separation 
of the stamens and pistils, either in the place they occupy, or the 
time of tlieir maturity. They are frequently situated, either in 
different flowers of the same plant, as in Euphorbia, or in 
different plants, as in the Hop; in other cases, although the 
stamens and pistils are situated in the same flower, they dj 
not mature at the same time, the anthers in some cases pro¬ 
ducing their pollen before the pistil is ready to receive it, as 
w-as first observed in Epilohium angtisiifoliimi by Sprengel, in 
the year 1790;* while in others the reverse is the case, and 
the pistil, on the contrary, conies to maturity before the polL-n 
is formed. But even when the stamens and pistils are situated 
in the same flower and ripen at the same time, they are 
sometimes so placed that it is difficult for the pollen to reach the 
stigma. 

Moreover, it appears that if a supply of pollen from another 
plant is secured, it is comparatively unimportant to exclude the 
pollen of the plant itself, for in such cases the latter is neutral¬ 
ised by the more pow^erful effect of the former. 

It is also interesting to notice that the contrivances by which 
cross-fertilisation is favoured, or ensured, are probably of very 
different geological antiquity. Thus, as hliiller has pointed 
outjf the special peculiarities of the Umbelliferse and Compositae 
have been inherited respectively from the ancestral forms of those 
orders; those of Delphinium, Aquilegia, Linaria, and Pedicu- 
laris, from the ancestral forms of the respective genera; those of 
Polygonum fagopyrzim, P. bistorta, Lonkera caprifolium, &c., 
from the ancestors of those species; while in Lyswiadiia vul¬ 
garis, Rkinanthus cristagalli, Veronica spicata, Euphrasia 
odontites, and E. officinalis, vte find that differences have arisen 
even within the limits of one and the same species. 

The transference of the pollen from one flower to another, as 
I have already mentioned, is effected principally, either by the 
wind or by insects. In the former case the flower is rarely con¬ 
spicuous ; indeed, Mr. Darwin finds it “ an invariable rule that 
when a flower is fertilised by the -wind it never has a gaily- 
coloured corolla.” The conifers, grasses, birches, poplars, &c., 
belong to this category. 

In such plants a much larger quantity of polleii is required 
than where the fertilisation is effected by insects. ■ 
observed the showers of yellow pollen produced by £l»/Scotca 
fir. Again, it is an advantage to these plants to flower' before file 
leaves are out, because the latter tnlerlete with 

* ** Das entdeekCe 

t Milfier, p. 44. 
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the access of the pollen to the female flower. Hence such plants 
a=: a rule flower early in the spring;. Again, in such flowers the 
pollen is less adherent, so that it can easily be detached by the 
wind, * which would manifestly be a disadvantage in the case of 
most of those flowers which are fertilised by insects. 

Such flowers generally have the stigma more or less branched 
or hairy, which evidently must tend to increase their chances of 
c itching the pollen. 

It is an almost invariable rule that wind-impregnated flowers 
are inconspicuous, but the reverse does not hold good, and there 



Fig. I. Fig. jz. Fig. 3. 


are many flowers which, though habitually visited by insects, are 
not brightly coloui'cd. In some cases flowers make up by their 
numbers for the want of individual conspicuousness. In others 
the insects are attracted by scent; indeed, as has already been 
mentioned, the scent, as well as the colours of flowers, has no 
doubt been greatly developed through natural selection, as an 
attraction to insects.* But though bright colours and strong 
odours are sufficient to attract the attention of insects, something 
more is required. Flowers, however sweet smelling or beautiful, 
would not be visited by insects unless they had some more sub- 



Fig. 4. Fig. 5. 


stantial advantages to offer. These advantages are the pollen 
and the honey; though it appears that some flowers beguile 
insects bv holding out the expectation of honey which does not 
really exist, just as some animals repel their enemies by resem¬ 
bling other species which are either dangerous or disagreeable. 

The pollen, of course, though very useful to insects, is also 
essential to the flower itself; but the scent and the honey, at 
hast ia their present development, are mainly useful to the plant 
in securing the visits of insects, and the honey also sometimes in 
causing the pollen to adhere to the proboscis of the insect. 


Among other obvious evidences that the beauty of flowers is 
useful in consequence of its attracting insects, we may adduce 
those cases in which the transference of the pollen is effected in 
different manners in nearly allied plants, sometimes even in 
different species belonging to the same genus. 

Thus, Malva sylvestris and Malva rotundifoUdy which grow in 
tbe same localities, and therefore must come into competition, 
are nevertheless nearly equally common. In both species the 
young flowers contain a pyramidal group of stamens which 
surround the as yet immature pistil, and produce a large quantity 




Fig. 8 . 


Fig. 9. 



of pollen, which cannot fail to dust any insect which may visit the 
flower for the sake Of its honey. In Malva sylvestris (Fig. i), where 
che branches of the stigma are so arranged that the plant cannot 
fertilise ilself, the petals are large and conspicuous, so that the 
plant is visited by numerous insects; while in Malva rotundifolia 
(Fig. 2), the flowers of which are comparatively small and are 
rarely visited by insects, the branches of the stigma are elongated 


Z advantage to wind-borne seeds to be som 

wbat tightly attached, becanse they are then only removed by a hieh wii 
’i men u capable of carrying them some distance. 


and twine themselves among the stamens, so that the flower can 
hardly fail to fertilise itself. 

Another remarkable instance occurs in the genus Epilobium, 
which is, moreover, specially interesting, because in jS, angus- 
itfoliwiiy as I have already mentioned, the curious fact was first 
noticed that the pistil did not mature until the stamens had shed 
their pollen. E, angustifolmm has conspicuous purplishrred 

* In confirmation of this it is stated that when insects are excluded, the 
blossoms last longer than is otherwise the case; that when flowers afe once 
feitiUsed, the corolla soon drops off, its function being performed. 
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flowers, in long terminal racemes, and is mucli frequented by 
insects; E. parvijlorum, on the contrary, has small solitary 
flowers, and is seldom visited by insects. Now, to the former 
species the visits of insects are necessary, since the stamens ripen 
before the pistil, and the flower has consequently lost the power 
of self-fertilisation. In the latter, on the contrary, the stamens 
and pistil come to maturity at the same time, and the flower 
habitually fertilises itself. It is, however, no doubt ^metimes 
crossed by the agency of insects ; and indeed I am disposed to 
believe that this is true of all flowers which are either coloured 
or sweet scented. The degree in which flowers are dependent 
on insects differs very much, and it seems to be a general rule 
that in any genus where the flowers differ much in size, the 
largest ones are specially dependent on insects. 

As already mentioned, the self-fertilisation of flowers is in 
other cases still more effectually guarded against by the fact that 
the stamens and pistils do not ripen at the same time. 

In some cases the pistil ripens before the stamens. Thus the 
Aristolochia has a flower which consists of a long tube with a 
narrow opening closed by stiff hairs which point backwards, so 
that it much resembles an ordinary eel-trap. Small flies enter 
the tube in search of honey, which from the direction of the 
hairs they can do easily, though on the other hand, from the 
same cause, it is impossible for them to return. Thus they are 
imprisoned in the flower ; gradually, however, the pistil passes 



maturity, the stamens ripen and shed their pollen, by which the 
flies get thoroughly dusted. Then the hairs of the tube shrivel 
up and release the prisoners, which carry the pollen to another 
flower. 

^ ^ Again, in the common Arum (Fig. 3), we find a somewhat 
similar mode of fertilisation. The well-known green leaf encloses 
a central pillar which supports a number of pistils near the base, 
and of anthers somewhat higher. Now, in this case nothing 
would at first sight seem easier or more natural than that the 
pollen from the anthers should fall on and fertilise the pistils. 
This, however, is not what occurs. The pistils (/) mature before 
the anthers {a\ and by the time the pollen is shed have become 
incapable of fertfl^ion. It is impossible, therefore, that ihe 
plant should fertilise itself. Nor can the pollen be carried by 
wind. When it is shed it drops to the bottom of the tube, 
where it is so effectually sheltered that nothing short of a hurri¬ 
cane could dislodge it; and although Arum is common enough, 
still the chances against any of the pollen so dislodged being 
blown into the tube of another plant would be immense. 

As, however, in Aristolochia, so also in Aram, small insects 
which, attracted by the showy central spadix, the prospect of 
shelter or of honey, enter the tube while the stigmas are mature, 
fi-nd themselves imprisoned, as the fringe of hairs, while 
permitting their entrance, prevents them from returning. _ After 
a while, however, the period of maturity of the stigmas is over, 


and each secretes a drop of honey, thus repaying the insects 
for their captivity. The anthers then ripen and shed their 
poUen, which falls on and adheres to the insects. Then the 
hairs gradually shrivel up and set the insects free, carrying 
the pollen with them, so that those which then visit another 
plant can hardly fail to deposit some of it on the stigmas. 
Sometimes more than a hundred small flies will be found 
in a single Arum. In these two cases there is obviously a great 
advantage in the fact that the stigmas arrive at maturity before 
the anthers. Generally, however, the advantage is the other 
way, and the stamens ripen before the pistil. 

Of this we may take the thyme or the marjoram as an illus¬ 
tration. The flowers are crowded together, and as the stigmas 
do not come to maturity until all the anthers in the same head 
have shed their pollen, it is obvious that bees creeping over the 



flowers must transfer the pollen from the anthers of one head to 
the pistils of another. 

Fig. 4 represents a flower of the thyme (T/iymus serpyUum)^ 
and shows the four ripe stamens, and the short, as yet unde¬ 
veloped pistil. Fig. 5, on the contrary, represents a somewhat 
older flower, in which the stamens are past maturity, while the 
pistil, on the other hand, is considerably elongated, and is ready 
lor the reception of the pollen. 

Here it is at once obvious that insects alighting on the younger 
(male) flowers would dust themselves with pollen, some of 
which, if they subsequently alighted on an older flower, they 
could not fail to deposit on the stigma. It should also be men¬ 
tioned that in this genus there are likewise some small flowers 
'which contain no stamens. In some cases floTvers which are first 
male and then female, are male on the first day of opening, 
female on the second. In others the period is longer. Thus 



Fig. 13. 





Nigeria, according to Sprengel, is male for six days, after which 
the stigma comes to maturity and lasts for three or four. ^ 

Fig. 6 represents a flower of Myosoiis'va'sicolor^ a species often 
known as the Forget-me-not, when just opened. It will be ob¬ 
served that the pistil projects above the corolla and stamens, so 
that it must be first touched by any insect alighting on the 
flower. Gradually, however, the corolla elongates, carrying up 
the stamens with it, until at length they come opposite the 
stigma, as shown in Fig. 7 , Thus, if the flower has not alresidf 
been fertilised by insects, it is almost sure to fertilise ifcselfi 
I ■will now call attention in more detail to some of our Common 
■wild flowers, in order to show how beautifully ihe^ are Wiapted 
to profit by the visits of insects, and how the yaiio^m parts are 
arranged so as to favour not only the tiaii^i^r of otee 

flower to another, but also its deposition on that part of the 

* ** Das eutdeckte Geh-ehomss der »S'7. 



4o6 


NATURE 


[ Sep . 17, 1874 


pistil wHdi is especially prepared for its reception. Wherever 
the pistil projects beyond the stamens, it is obvious that a bee 
alighting on the flower would come in contact first with the 
former and subsequently with tbe latter. In flying froni flower 
to flower, therefore, she would generally fertilise each with the 
pollen of one which had been previously visited. 

Fig. 8 represents the common Berberry, ff represent 
the stamens, which lie close to the petals and almost 
at right angles to the pistil {st), as shown in the figure. 
The honey-glands {n n) are twelve in number, situated in 
pairs at the base of the petals, so that the honey runs down into 
the angle between the bases of the stamens and of the pistil. 
The papillary edge of the summit of the pistil (s i) serves as the 
stigma. In open flowers of this kind it is of course obvious that 
insects will dust themselves with the pollen and then carry it 
with them to other flowers. In Berberis, however, both advan¬ 
tages, the dusting and the cross-fertilisation, are accomplished by 
a very curious contrivance. The bases of the stamens are highly 
irritable, and when an insect touches them the stamens spring 
forward (Fig. 9) and strike the insect. The effect of this is not 
only to shed the pollen over the insect, but also in some cases to 
startle it and drive it away, so that it carries the pollen, thus 
acquired, to another flower. 

In few flowers is the adaptation of the various parts to the 
visits of insects more clearly and beautifully shown than in the 
common white Dead Nettle {Lamium album). Fig. 10. The 
honey occupies the lower contracted portion of the tube 
(Fig. 10, c a), and is protected from the rain by the arched upper 
lip and by a thick rim of hairs. Above the narrower lower portion 
the tube expands and throws out a broad lip (Fig. 10, m), 
which serves as an alighting place for large bees, while the length 
of the narrow tube prevents the smaller species from obtaining 
access to the honey, which would be injurious to the flower, as it 
would remove the source of attraction for the bees, without 
effecting the object in view. At the base of the tube, moreover, 
there is a ring of hairs, which prevent small insects from creeping 
down, the tul>e and so getting at the honey. Lamiuin, in fact, 
like so many of our other wild flowers, is especially adapted for 
humble-bees. They alight on the lower lip (Fig. 10, w), which 
projects at the side so as to afford them a leverage by means of 
which they may press the proboscis down the lube to the honey ; 
while on the other hand the arched upper lip, in its size, form, 
and position, is admirably adapted not only as a protection 
against rain, but also to prevent the anthers (Fig. 10, a a) and 
pistil (Fig. 10, j/) from elding too easily to the pressure of 
the msect, and thus to ensure that it presses the pollen which it 
has brought from other flowers against the pistil. 

The stamens do not form a ring round the pistil, as is so usual. 
On,the contrary, one stamen is absent or rudimentary, while the 
other four lie along the outer arch of the flower, on each side of 
the pistil. They are not of equal length, as is usual, but one 
pair is shorter than the other ; sometimes the inner pair, and at 
others the outer pair being the longest. Now, why is lids? 
Probably, as Dr. Ogle has suggested, because if the ambers had 
lain side by side, the pollen would have adhered to parts of the 
bee’s head which do not come in contact with the stigma, and 
would therefore have been wasted ; perhaps also partly, as he 
suggests, because it would have been deposited on the eyes of 
the bees, and might have so greatly inconvenienced them as to 
deter them from visiting the flower. Dr. Ogle’s opinion is 
strengthened by the fact that there are some species, as for 
instance the Foxglove, in which the anthers are transverse when 
immature, but become longitudinal as they ripen, 
r ^ But to return to the Dead Nettle. From the position of the 
pistil which hangs down below the anthers, the bee comes in 
cemtact witti tfee former before touching the latter, and conse¬ 
quently generally deposits upon the stigma pollen from another 
flower. The small processes (Fig. 10, m) on each side of the 
lower lip are the ■rudiments of the lateral leaves with which the 
ancestors of the Damium were provided. Thus, then, we see 
how every part of this flower, is either, like the size and shape 
of the ardaed upper lip, the relative position of the pistil and 
anthers, the len^h and narrowness of the tube, the size and 
position of the lower iip, the ring of haim and the honey, adapted 
to ensure the transference, by bees, of pollen from one flower 
to 'another ; or, like the minute lateral points, is an inherit¬ 
ance from more highly develop'ed organs of ancestors. If we 
compare Dmuium with other flowars we shall see how great a 
saving is e&cted by this beautMol adaptation. The stamens 
are imuced to four, the stigma almost to a point j how great a 


contrast with the pines and their clouds of pollen ; or even with 
such a flower as the Nympluea, where the visits of insects are 
secured, but the transference of the pollen to the stigma is, so to 
say, accidental. Yet the fertilisation of Lamium is not less effec¬ 
tually secured than in either of these. 

In this flower it would appear, as already mentioned, that the 
pistil matures as early as the stamens, and that cross-fertilisation 
is obtained by the relative position of the stigma, which, as will 
be seen in the figure, hangs down below the stamens, so that a 
bee bearing pollen on its back from a previous visit to another 
flower would touch the pistil and .transfer , to it some of this 
pollen before coming in contact with the stamens. 

In other species belonging to the same great group (Labiatos) 
the same object is secured by the fact that the stamens come to 
maturity before the pistils have shed their pollen, and shrivelled 
up before the stigma is mature. 

Fig. II represents a young flower of Salvia officinalis^ in 
which the stamens {a) are mature, but not the pistil (/), which 
moreover from its position is untouched by bees visiting the 
flower. The anthers as they shed their pollen gradually shrivel up; 
while on the other hand the pistil increases in length and curves 
downwards, until it assumes such a position that it must come 
in contact with any bee visiting the flower, and would touch just 
that part of the back on which pollen would be deposited by a 
younger flower. In this manner self-fertilisation is effectually 
provided against. There are, however, several other points in 
which S, officinalis differs greatly from the species last described. 

The general form of the flower indeed is very similar. We 
find again, as generally in the Labiates, the corolla has the lower 
lip adapted as an alighting board for insects, while the arched 
upper lip covers and protects the stamens and pistils. 

In the present species, however, the back of the upper lip 
shows a deep arch at the part jr, and the front portion of the lip, 
containing the stamens, is loftier than in Lamium, and does not 
therefore come in contact with the back of the bee. In evident 
correlation with this arrangement we find a very remarkable 
difference in the stamens (Figs. 13 and 14). Two of the 
stamens are minute and rudimentary. In the other pair the 
two anther cells (Fig. 14, a a), instead of being as usual close 
together, are separated by a long connection. Moreover, 
the lower anther cell contains very little pollen, sometimes 
indeed none at all. This portion of the stamen, as shown in 
Fig. 13, hangs down and partially stops up the mouth of the 
corolla tube. When, however, a bee thrusts its head into the 
tube in search of the honey, this part of the stamen is pushed 
into the arch, the connectives of the two large stamens revolve 
on their axis, and consequently the fertile anther cells are brought 
down on to the back of the bee, as shown in Fig. 12. 

{To be cojitimied,) 


NOTES 

The German Government has determined upon the erection 
of a Sun Observatory Sonnen-WarfT^) upon a large scale at 
Potsdam. Drs. Spoerer and Vogel have already been appointed 
to undertake the telescopic and spectroscopic observations, and 
the directorship has been offered to Prof, Kirchhoff, who, how¬ 
ever, has declined it, as he is unwilling to leave Heidelberg. 

The International Congress of Orientalists was opened in 
London on Monday, by an address from Dr, Birch. We hope 
to give an account of the proceedings in our next number. 

We are glad to see that a contemporary not specially devoted 
to science—the Morning Post — in an article on Dr. Hooker’s 
address at Belfast, points out to its readers that the majority of 
the observations referred to could be made “by any intelligent 
person without any scientific training,” and expresses a hope that 
“ people who have the opportnnities for cultivating, and leisure 
for observing, will make collections of plants .... and add to- 
our stock of knowledge.” At the same time it suggested these 
as interesting subjects for obseivation:—“ How much can plants 
eat in twenty-four hours? ^When do they eat most? Under 
what ccmditions of weather? &c. indeed, the whole field is one that 

* The Popular Science Review for July 1869 contains a Ytxj dear and 
interesting paper by Dr. Ogle on this genus. _,_ 
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is almost unexplored. ” May this hint, which will reach many who 
are not readers of scientific papers, not be without result! We 
would draw attention to the fact that plants of Drosej-a rottmdi- 
folia are advertised for sale at ninepence each, and we hope 
that before long some enterprising dealer may make a speciality 
of ail known carnivorous plants for suitable observations. 

At the Botanic Garden, Oxford, the Mexican Detsylirmi 
arcoiruhum recently threw-up a flo^ver stem which, when 12 ft. 

grew at the rate of six inches in twenty-four hours. The 
Melumbium luteimi (the sacred bean) is reported this season as 
producing perfect seeds. 

An Annuaire de f Hortimlitti-e Beige is announced as soon to 
appear. 

The last number ot the Ga^dcner'^s Chronicle a drawing 
of four lopped elms growing near Batchet, the tops of which 
have naturally grown with the outline of a horse. 

The Academy of Sciences in Copenhagen announces the sub¬ 
ject for a prize essay, to be addressed to it through its secretary 
by the end of October 1S75. desires a memoir that shall 
collect in chronological order the various determinations of con¬ 
stant quantities that have been used in spherical and theoretical 
astronomy from the time of the Ptolemies down to the end of the 
eighteenth century. It will not be necessary to submit to any 
critical discussion the intrinsic value of the various constants, but 
simply to give them in as complete a manner as possible. Special 
researches respecting the proper motions of stars and parallaxes 
of stars will be excluded, as also will be those relating to the 
satellites of the exterior planets, and the elements of orbits of 
comets. It is desired principally to obtain a complete collection 
of those numbers that have served as the basis of earlier astro¬ 
nomical researches. The memoir may be written in either 
Latin, French, German, Swedish, or English; and the medal 
to be awarded will be of gold, of the value of 320 Danish 
crowns. 

Prof. Silvestri reports that a transversal fissure about a 
mile long has appeared on the northern side of Mount Etna. 
Twenty fresh craters situated upon one long line have been 
thrown up. The first crater opened forms a cone 75 ft. high. 
Prof. Silvestri believes that the force of the eruption is at present 
spent, and that only a few slight earthquake shocks will now be 
felt, 

N. Rauis, Assistant Secretary of the Belgian Royal 
Academy of Sciences ' (Brussels), proposes to publish a work 
having for its title “ Dictionnaire universel des academies, 
societes savantes, ohservatoires, universites, musees, archives, 
biblioth^ques, jardins botaniques,^’ &c.,—a methodical catalogue 
of all establishments which contribute to the progress of science, 
letters, and the arts. M. Rauis, to enable him to carry out his 
praiseworthy scheme, requests the managing officials of institu¬ 
tions of the kind indicated to furnish him with the needful infor¬ 
mation in the form indicated by the following questions:—x. 
Title of the establishment. 2. Date of foundation, creation, 
&a 3. Its aim, 4. Titles of the directorate. 5. Seat of 
the Institution, with its exact address. 6. Meetings, prizes, &c. 

7. Does the establishment possess a library, archives, museum, 
cabinet of medals or antiquities, observatories, laboratories ? 8. 
Publications :—Number and nature (bulletin, reviews, annals or 
memoirs); number of volumes published from the commence¬ 
ment ; the easiest way of procuring these publications, whether 
by purchase or exchange. 9. All other useful information not 
comprised in the preceding questions. We hope all our British 
scientific institutions, societies, and dubs, will aid M. Rauis in 
his important undertaking. 


An exhibition of photographs, &c., in connection with the Pho¬ 
tographic Society will be opened on October 13, at the Sufibl’k 
Street Gallery. Specimens will be received up to October 7* 
We have on former occasions pointed out that photography has a 
scientific as well as a purely artistic^interest, and the present 
opportunity should not be allowed to pass without illustrations of 
what photography has done to advance pure science. Mr. John 
Spiller, F.C.S., has been elected President, and Mr. R. J. 
Friswell, F.C.S., Hon. Sec. of the Society, so that the interest 
of science will have a good chance of being in future attended to. 

We have received the prospectus of the Owens College School 
of Medicine for Session 1S74-5, the professorate of which has 
recently been completed by the appointment of Dr. M. Watson 
to the chair of Anatomy. The new buildings will be opened by 
Prof. Huxley, F.R.S., on Friday, Oct 2, at 3 T.M. 

The Exhibition 'of useful and noxious insects in Paris, which 
we announced (vol. x. p. 295), was opened last week in the 
Tuileries Gardens,) and promises to be higHy interesting and 
liseful. 


Prof. Rath, of Bonn,'in Poggendorft\ describes under 
the name Foresite a new mineral of the Zeolite family, from the 
granite of Elba. It is named in honour of its discoverer, Sig. 
Foresi, of Portoferrajo, in Elba, who found it in druses which 
were covered with felspar, oligoclase, quartz, lithia,'and tourma¬ 
line, on which, along with Desmin [stilbite] and Stilbite 
[Heulandite] it forms incrustations. Foresite belongs to the 
prismatic .system; has a similar appearance to Desmin, with 
surfaces bright as mother-of-pearl. The angular measurements, 
like the faces, indicate that it is isomorphous with Desmin. Its 
water, which amounts to 15*31 per cent., is entirely driven off at 
a red heat under the blowpipe. It decomposes with difficulty in 
hydrochloric acid, and its silica does not gelatinise. A mean of 
three analyses shows it to consist of— 


Silica ... 
Alumina 
Lime ... 
Magnesia 
Potash ... 
Soda 

Water ... 


49 ‘ 9 ^ 
27-40 

5‘47 
•40 

*77 

i'3S 

15-07 


100*45 


Von Rath regards its chemical formula as— 

NaoO, sCaO, 8A.LO3, 248105, 24H5O, 
and thus it makes a further approximation to Desmin. It differs 
from all known Zeolites in the small proportion of lime to alumina 
and silica. 

An International Exhibition is to be opened at Chili on 
Sept 16, 1875. 

There has been started at Mevagissey, Cornwall, a manu¬ 
factory of “ Cornish sardines,” the sardines being pilchards pre¬ 
served in oil, immense quantities of which have hitherto been 
used as manure, or returned to the sea as of no use. We believe 
these Cornish sardines are at least equal to the sardines com¬ 
monly imported into this country. 

The Times Alexandria correspondent, under date Sept. 6, 
states that Mr. H. M. Stanley passed through Egypt a few 
days previously on his way to Zanzibar. An ingeniously con¬ 
structed boat, built for Mr. Stanley’s expedition, was recently 
tried on the Thames. 

We have received the programme of the many'^sided Binning 
ham and Midland Institute for 1874-75. Sir Jioim Lubbock, 
Bart., F.R.S., delivers the inaugural address on Nov. 5, and 
among the other special lecteres aimqiiEKwdtwo on Cor 1 
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Aaimals and Coral Islatids,”by Prof. W. C. AVilliamsoHi F.R.S.; 
“Assyrian Mythology,” by Mr. George Smith; two on “The 
Education of the People,” by Prof. W. K. Clifford; “Vitality 
in Men and in Races,” by Dt. B. W. Richardson, F.R.S. ; “ A 
Night at Lord Rosse’s Telescope,” and “ The Pendulum,” by 
Prof Ball, F.R.S. 

The following candidates have been successful in obtaining 
Royal Exhibitions of 50/. per annum, each for three years, and 
free admiss’on to the course of instruction at the following insti¬ 
tutions (i) To the Royal School of Mines, Jermyri Street, 
London : Charles W. Folkard, Lawrence J. Whalley, Alfred N. 
Pearson. (2) To th^ Royal College of Science, Dublin ; Thomas 
Bayley, William Fream, Arcliibald N. MoAlpine. 

Mr. Ramsay Wright, M.A., B.Sc., Assistant to the Pro¬ 
fessor of Natural History, Edinburgh University, has been 
appointed to the Chair of Natural History, University College, 
Toronto. Mr. Wright succeeds Prof Alleyne Nicholson, now 
of the Newcastle College of Science. 

Prop. E. S. Holden, U.S. Navy, forwards us a letter from 
Mr. H. G, Wright, dated San Bernardino, Cah, Aug. 2, 1874, 
describing a small lake or pond in New Hampshire having two 
outlets, and with which he has been perfectly familiar from boy¬ 
hood. “Neither of the outlets,” the writer states, “ever dries 
up, and each of them discharges more water than enters through 
the only visible feeder. The pond covers, say, fifteen acres ; it is 
shallow, with muddy bottom, with boulders in places, 'the sur¬ 
rounding land being largely made up of granite ledges and 
boulders. The outlets are at opposite ends of the pond—one 
descending rapidly 150 feet soon after leaving the pond, the other 
passing through a boggy swamp and then a meadow, after which 
it also descends rapidly. The only feeder is very small, and quite 
dries up in summer.” 

Under the title of “ Society for the Publicatioti of Tracts 
relating to the History and the Geography of the Latin feast,” an 
association has been formed in France to supplement the work of 
the Academy of Inscriptions. Notwithstanding the labours of the 
latter body, there still exists in the public depositories of various 
European countries, a large mass of unedited materials relating 
to the “ Latin East,”—the kingdoms of Jerusalem, Cyprus, and 
Armenia, the principalities of Antioch and Achaia, and the Latin 
Empire of Constantinople. It is for the purpose of unearthing 
and publislring such material that the French society has been 
formed. It will be composed of forty titidar members and 350 
subscribing associates; from among the former a committee of 
publication will be selected, and the members of both classes 
may be either French or foreign. Two volumes will be published 
animally, along with a phototypographic reproduction of very 
rare or unique matter ; to the^ latter titular members alone are 
entitled. The collection rivill be entitled “ Bibliotheque de 
rOrient Latin,” and Will consist of a Historic Series, a Geo¬ 
graphical Series, and a Boetical Series. They will be published 
after the style of the “Chronicles and Memorials of Great 
Britain.” Titular ‘ members j pay fifty _ francs a year, and sub¬ 
scribers only fifteen. 

The additions to the Zoological Society's Gardens during the 
past week include a Serval {^elzs serval) from West Africa, pre¬ 
sented by iMr. Spencer Shield; a Cinereous Sea feagle (&IiaStus 
albiciiia) from Noxiivay, presented by Mr. W. J, Sadler ; two 
Peregrine Falcons {Fako peregrima) from Europe, presented by 
hlr. Herbert Wcod ; a Macaque Monkey {Jitacacus cymmolgus) 
from India, presented by Mr. P. T. Whartoh ; a Crested Pigebh 
two Graceful Ground Doves [Ge&Je/m 
£miLaia}, hatched in the Gardms; two Green Fruit Pigeons 
{Csr^jilmga s}’h'akca} deposited. 


AZOTES ON THE NEW EDITION OF MR. 
DARWINS WORE ON THE STRUCTURE 
AND DISTRIBUTION OF CORAL REEFS 

(1874-) 

. DARWIN, in the new and much improved edition of 
his work on Coral Reefs, mentions some points in the 
subject, on which he still finds reason to differ from the writer. 
I think that with regard to one or two of these points he has 
not fully understood my views; and, as to the others, that the 
arguments and facts which I have brought out have not received 
all the consideration they may deserve. A review of some state¬ 
ments in his work may, therefore, be profitable. I follow the 
order of his criticisms as briefly stated in the first half of his 
Preface. 

I. The second sentence of the Preface is as follows 

“In this work [Dana’s Corals and Coral Reefs] he [the author] 
justly says that I have not laid sufficient weight on the mean 
temperature of the sea in determining the distribution of coral 
reefs ; but neither a low temperature nor the presence of mud- 
banks accounts, as it appears to me, for the absence of coral 
reefs throughout certain areas; and we must look to some hidre 
recondite cause.” 

The first two clUUsfes of this sentence are true—the but between 
them being removed, as it may lead some readers to suppose the 
alternative mine. Yet Mr. Darwin’s work does not show that 
even now he appreciates the influence of oceanic temperature on 
the distribution of coral reefs. In his discussions oh the dis¬ 
tribution of reefs, arid the causes limiting the same, this agency, 
the chiefest with marine life, both fCr depth and surface, ac¬ 
cording to all zoologists, is scarcely mentioned. There is one 
allusion to the subject on page 81. Mr. Darwin says : “ I at 
first attributed this absence of reefs on the coasts of Peru and 
of the Galapagos Islands to the coldness of the currents from the 
south, but the Gulf of Panama is one of the hottest pelagic 
districts in the worldand a note is added, giving some sea 
temperatures of the region referred to. Thus the cause is set 
aside even for the seas along the Peruvian coast, although the 
mean winter temperature of the water there is lower than exists 
in any reef region in the world, and is therefore sufficient of 
itself to exclude reefs. The fact that there are only small 
patches at Panama, where the tempeiratute is tropical, does not 
annul the fact that the seas of Peru and the Galapagos are too 
cold for corals. Where temperature excludes, there is no use in 
discussing other unfavourable conditions. 

The causes limiting the growth and distribution of reef-making 
cora.ls and coral reefs, which I have discussed and applied in my 
work, are sevezi in number :— 

(i. J Marine temp erature. 

[2.) Fresh and impure waters from the entrance of large rivifelrs 
and muddy bottoms. 

(3,) Deposition of sediment borne by rapid tidal currents. 

(4.) The depth of water along coasts exceeding 100 feet, that 
is, exceeding the depth to which reef-corals may grow—a com¬ 
mon condition along bold coasts, and often explaining, as I have 
foimd, the contrasts betweeh the reef-bordered and open coasts 
of the same island. 

(5.) Exposure to the hekt of submarine volcanic eruptions (pp; 
299,3^7)- 

(6.) The progressing coral-island subsidence too rapid for the 
polyps to keep the reef well £it the surface, if at all (p. 270): 
which cause may lead, in atoll seas, to very narrow fringing 
reefs ; to small sizes in coral atolls, and a rnore or less bomplete 
obliteration of the lagoon; and to a submerging of the coral 
island beheath the surface ; or finally, to a complete disappear¬ 
ance of the island (pp. 332, 369)1 

(7.) The direction and temperature of oceanic currents (p. 112): 
this cause accounting for the non-distribution of Ceiin'al Pacific 
species of corals to me Panama coast, and the paucity of species 
thete, with the absence of the large Astrcea group and the 
Madreports. 

On this last point I say in explanation, on page 112 i “ Owing 
to the cold oceanic currents of the eastern border of the Pacific 
—qne of which, that up the South American coast, is so strong 
and chilling as to push the southern isocryme [the line passing 
through points of equal mean oceanic temperature for the coldest 
month of the yiear] of 68°, the cotal sea boundaty, even beyond 
the Galap%os, and north of the equator—the coral-reef sea, just 
feast of Panama, is narrowed to 20^, which is 36° less of width 
than it has hi mid-ocean; and this suggests that these currents. 
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by their temperature, as well as by their usual westwai'ddirection, 
have proved an obstacle to the transfer of mid-ocean species to 
the Panama coast.” For the same reason the transfer of corals 
—-warm-water species—from the West Indies or the Bermudas, 
eastward, to Western Africa, is impossible. The width of the 
coral reef region on the African side of the Atlantic is only 15", 
while it is 48° towmrd the American coast, and the tropical 
current is eastward. 

A proper understanding of the action of the various causes 
influencing the growth and distribution of polyps and reefs, 
which have been mentioned in the preceding paragraphs, may 
leave much less than has been imagined for that more recondite 
cause. ” 

I did not think to include among the causes a too rapid upaeard 
change of level—on \vhich Mr. Darwin lays much stress. But 
I recognised the fact that when a rise, like that which has oc¬ 
curred at the island of Oahu [putting an extended range of nef 
thirty feet out of water] takes place, and so divides die area of 
reef into an elevated and non-elevated portion, the latter will be, 
on this account, narrower than it would have been had the land 
been stationary. But the cause does not appear to me to have 
very many examples. 

II. The third sentence of the Preface reads thus :— 

‘‘ Professor Dana also insists that volcanic actioa prevents the 
growth of coral reefs much more effectually than I had supposed ; 
but how the heat or poisonous exhalations from a volcano can 
affect the whole circumference of a large island is not clear. ” 
And this is followed by the remark; ‘‘Nor does this fact, if 
fully established, falsify rry generalisation that volcanoes in a state 
of action are not found within the area of subsidence, whilst they 
are often present within those of elevation. ” 

In my discussion of this subject I have attributed the destruc¬ 
tion here referred to about islands of active, or recently active, 
volcanoes, not to aerial eruptions, as might be suspected from Mr. 
Darwin’s words, but to mbmarine; and I happen to have said 
nothing about “ exhalations.I have drawn my conclusions 
especially from four examples (pp- 302, 305, 306) : the island of 
Hawaii {Sandwich Islands), about whmh recent eruptions, and 
partly submarine, have taken place on the east, south-east, south, 
and west slopes of the island, or through more than half of its 
circumference; Savaii, the largest of the Samoan or Navigator 
Islands, and the last of the group to become extinct, as its Uva 
streams show ; the eastern half of Maui, whose great crater 
must have been recently in action, white the western half bears 
the fulled evidence of long extinction; and the northern ex¬ 
tremity of the Ladrones. I state that reefs offen occur on 
favoured parts of even such volcanic islands, as they well might 
if submarine eruptions were the cause, and I mention examples ; 
thus agreeing with Mr. Darwin’s criticism that “ the exi'.tence of 
reefs, though scantily developed, and, according to Dana, con¬ 
fined to one part of Hawaii, shows that recent volcanic action 
does not prevent their growth.” My statement about that 
Hawaiian reef is worded thus : “ the only spot of reef seen by 
us was a submerged patch off the southern cape of Hilo Bay.” 
Mr. Darwin ciies an observation with r^ard to the occurrence 
also of reefs on the northern coast of Hawaii, which accords 
precisely with the principle I have laid down, since the northern 
part of the island is, as I state in my Geolc^ical Keport of the 
island, that which was earliest extinct, and is oldest in all its 
features, and therefoi*e that which would not have been reached 
by the submarine eruptions. The western penin<;ula of Maui, 
or the old part, has its coral reefs, wdiile the eastern, or part 
recently active, has almost none. Savaii, in like manner, has 
coral reefs on its western and northern shores, while elsewhere 
without them. 

I failed to find evidence in the rase of either of these volcanic 
regions that they are situated within areas of elevation rather 
than subsidence. Only ten miles west of Savaii lies the large 
island of Up?>lu, having very extensive reefs—on some parts of 
the north side three-fourths of a mile wide; and it has not 
seemed safe to conclude that, while Upolu thus bears evidence 
of no movemait or of but little subsidence, Savaii was one of 
elevation ; or that the north and west sides of Savaii have 
differed in change of level from the rest of the island. In the 
island of Maui, having reefs on its old w^estem half, it can hardly 
be that the eastern paainsula has chai^d its level quite inde¬ 
pendently of the western. In the near group of the Ladrones 
the active volcanoes are at the north enff; the islands of the 
group are very small at that '^d, without coral reefs, while large 
at the other, and with brmd reefs. One of them. Assumption 
Island, near wMdi our Expedition passed, is only a steep. 


cinder cone, the vent of a hubmerged volcanic mountain. Such 
facts afford, therefore, some reason for my statement that the 
Ladrones appear to have undergone their greatest subsidence at 
the northern extremity of the range ; and no observations yet 
made suggest the contrary view. 

The general proposition, that active volcanoes are absent from 
areas of subsidence, appears to me to need better proof than it 
has received. As regards the Pacific Ocean, I have found 
nothing to siistam it. The subsidence of the coral island area 
of the ocean was one of so vast extent—the breadth 4,000 miles, 
according to Mr. Darwin—that the sinking could have been no 
obstacle to the existence and contemporaneous working of 
volcanoes. 

III. The next point in the Preface is a right coiTection of a 
misunderstanding on my part of one of Mr. Darwin’s statements. 
It says; “Pi'ofessor Dana apparently supposes (p. 320) that I 
look at fringing reefs as a proof of the recent elevation of the 
land, but I have expressly stated that such reefs, as a general 
laile, indicate that the land has either long remained at the same 
level, or has been recently elevated. Nevertheless, from upraised 
recent remains having been found in a large number of cases 011 
coasts which are fringed by coral reefs, it appears to me that, ot 
these two alternatives, recent elevation has been much more 
frequent than a stationary condition. ” 

When my work passes to a second edition, I shall make the 
needed correction. 

But I still hold that, while barrier reefs, as Mr. Darwin urges, 
are proofs of subsidence, small or fringing reefs are in themselves 
no certain evidence of a stationary level, and are often evidence 
of subsidence, even a greater subsidence than is implied by 
barrier reefs. I have already stated that one cause limiting 
distribution of reefs is bold shores, a wall of rock of even a 
hundred and fifty feet producing a complete exclusion. If Tahiti 
were to subside two thCusand feet, it w^ould be an island of 
precipitous shores all around, and with deep indentations, like 
the Marquesas, instead of one with broad shore planes. Such 
bold shores are evidence of subsidence ; and as only very small 
reefs, if any, could find footing about such an island, the narrow 
reef would be another consequence of the subsidence, and no 
evidence of a stationary condition. Again, the gradual sinking 
of an atoll, like the Gambier group, or of a Tahiti with ius 
barrier reefs, at a rate a little fast for the growing corals, would 
necessarily contract the reef region, reduce the barrier reefs of a 
Tahiti to nan*ow fringing reefs ; and make an atoll, however 
large, a small atoll with the reef-border narrow and the lagoon 
perhaps obliterated. An atoll thus reduced to a sand-bank is an 
example of the effects of subsidence, and affords no evidence of 
elevation or of a long stationary condition of the region : and 
the same may be true of a region of narrow fringing reefs. I 
landed on two of the small coral islands of die equatorial 
Pacific which are in just the condition here described ; and my 
book contains descriptions of others from a good observer—J. D. 
liague—who resided on them several months ‘‘for the purpose 
of studying the character and formation of the guano deposits.”' 
I found the depression of the old lagoon, in one case partly, in 
the other wholly, dry; and I found also that the living reefs 
around were nirrow. Mr. Darwin inclines to regard islands 01 
this kind as either evidence of no movement, or, of elevation. 
On the contrary, since the coral islands of the South Pacific 
diminish in size toward the region of these small islands, and 
since the region just beyond, to the north and north-east, is free 
from islands, and since all the features are such as would come 
to them from a contintiation of the coral-island subsidence to it^ 
nearly fatal end, I believe still that I. was right in considering 
the ocean bottom in this part to have undergone a general subsi¬ 
dence greater than that to the south, south-west, and west, where 
the atolls and barrier reefs are large. 

Again, if submarine eruptions are destructive, narrow reefs 
may exist about volcanic islands that are undergoing a sub¬ 
sidence. Making a reef is slow work ; and, judging from the 
eruptions of the present century about Hawaii, reefs would have 
had a poor chance in the past to form, except along the coasts 
that were out of reach of the submarine action. 

With so many causes for the existence of narrow or 
reefs, or of small patches of corals, it is assuredly unsafe 
them, without other corroborating testimony, eridehee of « 
tionary condition of a region, or of an elevating mpvementpft^ 
than a subsiding. 

IV. The next point in the Prefe.ee is 

* __His artide is coutaiaed in the scries, 

xxxiv. 224 ; 1S62. 
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“ Prof. Dana further believes that many of the lagoon islands 
in the Paumotu or Low Archipelago and elsewhere have recently 
been elevated to a height of a few feet [elsewhere stated, two or 
’three feet] although formed during a period of subsidence; but I 
shall endeavour to show, in the sixth chapter of the present 
edition, that lagoon islands which have long remained at a sta¬ 
tionary level often present the false appearance of having been 
slightly elevated.” And, in the body of the work, where the 
subject is taken up (p. 168), Mr. Darwin remarks that my belief 
in these small local elevations is grounded chiefly on the shells 
of Tridacnas embedded, in their living positions, in the coral 
rock at heights where they could not now survive. 

The catalogue of such elevations which I give (p. 345)—after 
a dozen pages devoted to a discussion of the evidence respecting 


each—is as follows 

— 



Paumotu Archipelago. 

Honden . 

2 or 3 



Clermont Tonnerre ... 

2 or 3 



Nairsa or Dean’s 

6 


... 

Elizabeth. 

80 

37 37 


Metia or Aurora 

250 

73 77 


Ducie’s . 

I or 2? 

Tahitian Group ... 


Tahiti. 

0? 

Hervey and Rurutu 


Bolabola .. 

? 

Groups.. 

Atiu . 

12? 


3 ) 

Mauke ... somewhat elevated. 

3 t »» 

If 

Mitiaro ... ,, 

99 

9 ) 99 

39 

Mangaia . 

300 

9 9 99 

99 

Rurutu . 

150 

99 99 , 

99 

Remaining Islands ... 

0? 

Tongaii Group 

. 

Eua . 

300? 

i> 99 


Tongatabu . 

50 to 60 

99 99 


Namuka and the Hapaii 

25 

99 9 9 

Savage Island 


Vavau . 

100 

. 


100 

Samoan or Navigator Islands 


0 

North of Samoa ... 


Swain’s .. ... 

2 or 3 

7 > 77 


Fakaafo, or Bowditch 

3 

33 5 > •• • 


Oatafu, or Duke of York’s 2 or 1 

Scattered Equatorial Islands Washington . 

2 or 3? 

91 99 

9 9 

Christmas. 

? 

19 99 

9 9 

Jarvis’s . 

8 or 10 

»J 99 

>9 

Malden’s . 

25 or 30 

9 9 99 

9 9 

Siarbuck’s. 

? 

9 9 9 9 

99 

Penrhyn’s. 

35 

9 9 9 9 

9 9 

Flint’s and Staver’s... 

? 

9 9 9 9 

9 9 

Baker’s . 

5 or 6 

99 99 

9 9 

Howland’s . 

? 

9 9 9 9 

9 9 

Phoenix and McKean’s 

0 

9 9 9 9 

99 

Enderbury’s 

2 or 3? 

9 9 9 9 

9 9 

Newmarket .. 

6 or 8 ? 


99 

Gardner’s, Hull’s, Sydney, 



Bimie’s. 

0? 

Feejee Islands 


Viti Levu and Vanua 




Levu, Ovalau 

5 or 6? 



Eastern Islands 

‘ 0? 

North of Feejees ... 

. 

Horne, WaUis, Ellice, 




Depeyster ... ... 

0? 

Sandwich Islands 

... 

Kauai. 

I or 2 

99 99 


Oahu. 

25 or 30 

9 9 9 9 


Molokai . 

300 

9 9 9 9 

Gilbert Islands ... 

. 

Maui.. 

12 


Taputeuea. 

2 or 3 

99 99 


Nonouti, Kuria, Maiana, 



and Tarawa. 

3 or more. 

99 99 


Apamama. 

5 

99 S3 


Apaiang or Charlotte. 

6 or 7 

99 99 


Marakei . 

3 or more. 

99 99 

Carolines ... , 


Makin . 

? 


McAskill’s. 

60 

Ladrones . 


Guam. ... 

6co 

99 


Rota.. ... 

600 

Feis . 

... 

... . 

90 

Pelews. 

- ... .. 

.. . 

0? 


New Hebrides, New Caledonia, 

Salomon Islands . none ascertained. 

Of the cases of elevation here included, in only two are shells 
of Tridacnas mentioned; these are Honden Island and Cler¬ 
mont Tonnerre, in the Panmotus. It is not necessary to go over 
the evidence for the several cases, as it is stated at length in my 


Mr. Darwin, while speaking on the subject of local elevations, 
on p. 176, and discussing the facts as regards the Samoan (Navi¬ 
gator) Islands, adds that “ in another place he [Mr. Dana] says 
(p. 326) that some of the [Samoan] islands have probably sub¬ 
sided.” From the remark the "reader would infer that this 
Samoan subsidence was a local subsidence, like the elevations 
under consideration. But in fact my statement is in a chapter 
on the general coral-island subsidence, and, on the page there 
referred to (p. 326), I cite Mr. Darwin’s conclusions as to the 
Gambier Island subsidence, and put with it my own from the 
width of the reefs of Upolu and other reef bordered islands. At 
the same place I allude to the greater subsidence of Tutuila—the 
island next to the west, as proved by its bold shores and small 
reefs. 

In conclusion, if I differ widely, for the reasons above stated, 
from Mr. Darwin, as to the limits of the areas of subsidence and 
elevation in the Pacific, and believe that the new edition of his 
work shows little appreciation of some of the most important 
causes that have limited the distribution of coral reefs, I have, as 
I say in my work, the fullest satisfaction in his theory for the 
origin of atoll and barrier forms of reefs, and in the array of facts 
of his own observation which illustrate the growth of coral for¬ 
mations. James D. Dana 


thje: British association 

Reports 

Repoft of the Committee 071 the Teaching of Physics in Schools, 
by Prof, G. C. Foster. 

In view of the very great diversities in almost all respects of 
the conditions under which the work of different schools has to 
be carried on, the committee considered that in any suggestions 
or recommendations that they might make it would be impos¬ 
sible for them, with any advantage, to attempt to enter into details. 
They have therefore, in the recommendations which they have 
agreed upon, endeavoured to keep in view certain principles which 
they regard as of fundamental importance, without attempting 
to prescribe any particular way of carrying them out in practice. 

They have assumed as a point not requiring further discussion, 
that the object to be attained by introducing the teaching of 
physics into general school-work is the mental training and disci¬ 
pline which pupils acquire through studying the methods whereby 
the conclusions of physical science have been established. They 
are however of opinion that the first and one of the most sertoiis 
obstacles in the way of the successful teaching of the subject is 
the absence from the pupil’s mind of a firm and clear grasp of 
the concrete facts and phenomena forming the basis of the reason¬ 
ing processes they are called upon to study. 

They therefore think it of the utmost importance that the first 
teaching of all branches of physics should be, as far as possible, 
of an experimental kind. Whenever circumstances admit of it, 
the experiments should be made by the pupils themselves and not 
merely by the teacher, and though it may not be needful for every 
pupil lo go through every experiment, the committee think it 
essential that every pupil should at least make some experiments 
himself. For the same reasons they consider that the study of 
text-books should be entirely subordinate to attendance at expe¬ 
rimental demonstrations or lectures, in order that the pupil’s first 
impressions may be got directly from the things themselves, and 
not from what is said about them. They do not suppose that it 
is possible in elementary teaching entirely to do without the use 
of text-books, but they think they ought to be used for reviewing 
the matter of previous experimental lessons rather than in pre¬ 
paring for such lessons that are to follow. 

With regard to the order in which the different branches of 
physics can be discussed with greatest advantage, considering that 
all explanation of physical phenomena consists in the reference 
of them to mechanical causes, and that therefore all reasoning 
about such phenomena leads directly to the discussion of me¬ 
chanical principles, the committee are of opinion that it is 
desirable that the school teaching of physics should begin with a 
course of elementary mechanics, including hydrostatics and 
pneumatics, treated from a purely experimental point of view. 
The committee do not overlook the fact that very little progress 
can be made in theoretical mechanics without considerable fami¬ 
liarity with the processes of mathematics, but they believe that 
by making constant appeal to experimental proofs the study of 
mechanics may be profitably begun by boys who have acquired a 
fair knowledge of arithmetic, mcluding deciittals and proportion. 
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and as much geometi'y as is equivalent to the first book of 
Euclid, They believe that it will be found sufficient to im¬ 
part such further geometrical knowledge as may be required, 
sucli, for instance, as a knowledge of the properties of similar 
triangles—^in the first instance, during the course of instniction in 
mechanics. 

In reference to the order in which the other departments of 
physics should be studied, the committee do not think it pos¬ 
sible to prescribe any one order that is necessarily preferable to 
others that might be adopted; but they consider it desirable that 
priority should be given to those branches in which the ideas 
encountered at the outset of the study are most easUy appre¬ 
hended, and illustrations of which are most frequently met with 
in common experience. On these grounds they suggest that the 
elementary parts of the science of heat may advantageously 
follow mechanics ; that elementary optics (including the laws of 
reflexion and refraction, the formation of images, colour, chro¬ 
matic dispersion, and the construction of the simple optical 
instruments) should come next, and afterwards the elements of 
electricity and magnetism.* When it is found possible to include 
in the work of a school ,a fuller or more advanced course of 
physics than that here indicated, the committee are of opinion 
that the discretion of the master, guided by the circumstances of 
the case, will best decide in what direction the extension shall 
lake place; they suggest, however, that an early place in the 
course should be given to elementary astronomy, both because it 
furnishes the grandest and most perfect examples of the appli¬ 
cation of dynamical principles, and because it promotes an 
intelligent interest in phenomena which, in the most superficial 
aspects at least, cannot fail to arrest the attention and familiarise 
the mind with the wide range of application of physical laws. 

The committee are strongly of opinion that no very beneficial 
results can be lo oked for from the general introduction of physics 
into school teaching, unless those who undertake to teach it have 
themselves made it the subject of serious and continued study and 
have also given special attention to the best methods of imparting 
instruction in it. They therefore suggest that with a view to afford¬ 
ing facilities to persons desirous of becoming teachers of physics 
for familiarising themselves'with the most efficient methods and 
gaming experience in them, the Council of the British Asso¬ 
ciation should invite the leading teachers of physics in the uni¬ 
versities, colleges, and schools of the United Kingdom, to allow 
such persons, under suitable regulation, to be present at the in¬ 
structions given by them, and, wdieii practicable, to act as tem¬ 
porary assistants. The committee do not hereby mean that 
aspirants to the teaching function should be encouraged to drop 
in at random to bear any lecture by any established teacher who 
happened to be within reach ; the kind of attendance they have 
in view would be systematic and continued for not less than some 
moderate period of time, such perhaps as two or three months, 
agreed upon at starting. 

They believe that the benefits which might result from the 
adoption of such a plan are very great; the advantages to those 
who might avail themselves of it are obvious, and while teachers 
of established success would have a chance of spreading widely 
their methods of instruction, and in fact of founding schools of 
discipline, the stimulus to exertion afforded by the consciousness 
that they were being watched by men who were preparing them¬ 
selves to occupy positions similar to their own would be of the 
most efficient kind. 


SECTIONAL PROCEEDINGS 
SECTION A — Mathematics 

Oti ike ajfjpliaiiiou of Kirehlwff'^s Rules for Elccirk Circuits io 
ike sohUion of a Geometrical Problem, by Prof. Clerk-Maxwell, 
F.R.S. 

The geometrical problem is as follows :—Let it be required to 
arrange a system of points so that the straight lines joining them 
into rows and columns shall form a network such that the sum 
of the squares of all these joining lines shall be a minimum, the 
first and last points of the first and last row being any four 
points given in space. The network may be regarded as a kind 
of extensible surface, each thread of which has a tension in each 
segment proportioned to the length of the segment. The problem 
is thus expressed as a statical problem, but the direct solution 
would involve the consideration of a large number of unknown 
quantities. 

* It should be stated that one member of the committee did not approve 
of the order of the subjects suggested in the text. 
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This number may be greatly reduced by means of the analogy 
between this problem and the electrical problem of determining 
the currents and potentials in the case of a network of wire 
having square meshes, one comer of which is kept at a unit 
potential, while that of the other three comers is zero. This 
problem having been solved by Kirchhoffs method, the position 
of any point P in the geometrical problem with reference to the 
given points A B C D, is by finding the values of the potentials 
Pa Pb Pc Pd corresponding point in the electric problem 

when the corners abed respectively are those of unit potential. 
The position of P is then found by supposing p^ p^j placed 
at A BCD respectively, and determining P as the centre of gravity 
of the four masses. 

On the Appai'ent Connection beizueen Sun-spot and Atmospheric 
Ozone, byT. Moffat, M.D., F.G.S., &c. 

At the last meeting of the British Association, Mr. Smith, of 
Birmingham, gave me a record of the number of new groups of 
sun-spo'cs wffiich appeared in each year for a number of years, 
and he asked me to compare the mean daily quantity of ozone 
in each year with the number of groups. I have done so, and in 
the following table I have given the mean daily quantity of ozone 
for nineteen years (1851-1S69) with the number of groups. 


Years. 

i 

Total number 
cf new groups 
;of spots which, 
have appeared 
in each year. 

1 

]\tean daily 
quantity of 
ozone. 

i 

1 IMaximum 
j actual number 
of groups. 

Mean of ozone. 

1S51 

i • HI 

1 2'6 

I4I 

2'6 

1S52 


! 1*9 

125 

I '9 



2*0 

202 

1*5 

1S54 

^ 67 

3*4 

205 

2*2 


! 28 

•8 

211 

2T 

IS56 

I 

•7 ; 

' 204 

1*9 

IS57 

93 

i-x 1 

166 

2'6 

IS5S 

; 202 

1*5 i 

124 

3*5 

IS59 

' 205 

2*2 i 

130 

3*0 

i860 

' 211 

2‘I 

iOI 

17 

IS6I 

! 204 

I '9 ; 

224 

1*9 


i 

i 

Mean, 166 

Mean, a’-z 




Minimum. 

Mean of ozone. 

IS62 

1 166 

2-6 

91 

20 

i<S 63 

i 124 

3*5 

67 

3*4 

1S64 

150 

20 1 

28 j 

•8 

1S65 

' 93 

2*4 ! 

34 

7 

1S66 

' 45 

17 , 

98 

IT 

1S67 

; 25 

i '5 i 

93 

2*4 

1S6S 

lOI I 

17 j 

45 

17 

1S69 

, 224 *1 

r 9 i 

25 

1*5 



i 

J 

Mean, 60 

Mean, 17 


It would appear from these figures that the maximum of sun¬ 
spot gives a maximum of ozone, and that the minimum of sun-spet 
gives the minimum of ozone. The years 1854 and 1863 appear 
to be exceptional. In 1854, however, ozone observations at 
Plawarden were suspended for three months, which may account 
for the irregularity in that year. There is, I think, in these 
results, sufficient to induce others to observe. 

On the employment of Charts on Gnomonic Projection for the 
general purposes of N'amgaiion, by G. J. Morrison. 

The object of this paper is to recommend the adoption for the 
general purposes of navigation of charts on gnomonic projection, 
instead of on Mercator’s projection, for the following reasons :— 

1. The great circle course or shortest distance between any 
two points on the eartlPs surface is shown by a straight line on 
the chart. By means of a ruler, therefore, it is easy to find out 
in one moment the position of the great circle track along the 
whole course from point to point, and thus to see at a gtoce if 
there be any obstacles in the way, whereas the plotting of a great 
circle track on a Mercator chart involve the ^pehditur^ of a 
great deal of time and trouble. 

2. When it is impossible to adopt the great dircle course on 
account of obstacles in the way, it is easyl in a few mcments, to 
lay down the practicable course, whereas it & very difficult 
to do so on a Mercator chart* 
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3. The measurement of distances on a Mercator chart is some^ 
what difficult, whereas on these maps distances can be measured 
with a transparent scale, or a pair of compasses, in a few 
moments. 

4. The relative position of the various points on the earth s 
surface is more correctly shown on these maps than on those of 
Mercator. 

The great circle course appears to be the shortest and natural 
route, whereas, on an ordinary chart, it appears to be much 
longer than the IMercator route, and seamen get a bettter idea 
from these charts of the proper route to follow than they do from 
a Mercator's chart. 

1. It may be objected that only a small portion of the earth 
can be got on one sheet, and there is a difficulty in drawing a 
great circle course between points situated on separate sheets. 
This is true; but by taking some pains in arranging^ the maps, 
as has been done in this case, and by repeating portions of the 
earth on two or more sheets, matters have been so arranged that 
scarcely any voyage can be named in which the ports of arrival 
and departure cannot be found either on the same sheet or on 
opposite sheets, in either of which cases the course can be laid 
down instantly; and even in the rare case of two ports being 
found on adjacent sheets only, the course can be laid down infi¬ 
nitely more easily than on a Mercator chart. 

2. It is impossible to find the bearing of one point from 
another as can be done on a Mercator chart by a compass and a 
parallel ruler. This really is no disadvantage; no one ought to 
sail along a curved course, and no one need care to know any¬ 
thing about such a course. If this objection be seriously urged, 
it only proves that Mercator's charts have put false ideas into 
people's heads, and that other charts are required to replace them. 


SECTION C— Geology 

On the discovery of Micros^oa in the Chalk Flints of the North 
of Irelandf by Joseph Wright 

The author observed that until 1872 only one rhizopod had 
been found in the Cretaceous rocks of Ireland, viz., Ortitolina 
concava, recorded by Mr. E., Tate, as occurring in the green¬ 
sand. In November 1872, Prof. Rupert Jones read a paper 
before the Geological Society of Ireland, in which he announced 
the discovery of nine species of Foraminifera in the chalk and 
chalk flints of the North of Ii eland. 

Mr. Wright has examined the soft powdery material which 
often lines cavities in the chalk flints of Ireland, and has found 
69 species of Foraminifera, ii of Ostracoda, and sponge-spicules 
in abundance. A full list will appear as an appendix to the next 
Report of the Belfast Naturalists' Field Club. 

Some observations on the “ paramoudras" were added. The 
author considers that these originated in most cases by the de¬ 
posit of flint around a nucleus of sponge. A microscopic exami¬ 
nation shows that some are charged with spicules, whilst others 
are nearly free from them. 

Prof. H. A. Nicholson exhibited and described specimens of 
three new species of Cystiphyllwn from the Corniferous limestone 
of Canada and Ohio, Of these, C. Ohioense, Nich., is distin¬ 
guished by its small size, deep, pointed calice, and small number 
of septa; C. squamosum, Nich., is remarkably flattened, the 
calice being very shallow and oblique; C. fructkosiwi, Nich., 
is a compound form, composed of numerous cylindrical, straight 
or slightly flexuous corallites. 

^ The next paper, by the same author, was devoted to the defi¬ 
nition of several species from the Lower Silurian of Ohio. Alecto 
inflaia of Hall was regarded as an undoubted Hippothoa, 

Description of nm) species of Folyzoa from the Lower and 
Upper Siltman rocks of North America, by Prof. H. A. Nichol¬ 
son.—In this communication the author described the foiloudng 
new species of Polyzoai, Fiilodietya falaformis, Nich. ; 2. 
F emacerafa, Nich.; 3. Ffagdium, Nich. ; 4. P. ? arctipora, 
Nich. ; 5. P, fenestdliformis, Nich.; 6. Femstella Tiervata, Nich. 
7. Ceramopora OMomsis, 

Prof. Nicholson also read a paper on species Favistella. The 
type of the genus F, steUata, Hall, he regarded as identical with 
Goldfuss’ Columnana alveoMa, A new species Favistdla [Colmt* 
naria) calkina, Nich., was described. 

These' papers were illustrated by numerous and beautiful 
of the species referred to. 


Note on the so-called hed of Bridlington, by J, Gwyn 

Jeffreys, F.R.S. 

In consequence of a request made by the late Prof, Phillips, 
not long before his lamented death, the author examined all the 
known collections of fossil shells from the celebrated “Crag” 
beds at Bridlington, and had furnished the Professor with a cata- 
logue raisonnee for the new and forthcoming edition of his work 
on the Geology of Yorkshire. Dr. Jeffreys was lately at Brid¬ 
lington with Mr. Leckenby, and ascertained that the “Crag” 
bed underlay the boulder-clay, and rested conformably on a 
bed of oolite shale of a purplish colour, which in one place ap¬ 
peared to have been triturated and redeposited in the form of 
clay. In this purplish clay they found a specimen of Turritella 
erosa, Couthouy (an arctic and North American shell), besides 
many other species which were common to the boulder-clay and 
Bridlington bed. All the species of shells found in the Bridling¬ 
ton bed, 64 in number, were high northern and now living. 
The author suggested that this deposit of shells might have been 
caused either % a deviation of the great arctic current in ancient 
times or by glacial conditions. It had clearly no relation to the 
Norwich Crag, as was formerly imagined to be the case. 


SECTION D— Biology 

Department of Anatomy and Physiology 

This department was not distinguished by any communication 
which excited such popular interest as that of Prof. Ferrier last 
year, but it was fully up to the average of the last few meetings 
in the solidity of the papers and of the discussions. The Presi¬ 
dent, Prof. Redfern, opened the Section with the address printed 
in full in Nature, vol. x. p. 327, which was no less admirable 
in style and elocution than in matter. If this was a model of a 
professorial lecture, the address of Dr. Hooker, also delivered 
before]the entire Section, was equally one of a popular exposition 
of new and difficult scientific observations. The excellent series 
of illustrations and the actual specimens of the plants described, 
which were sent by Dr. Moore from the houses of the beautiful 
Botanical Gardens in Dublin, completed the interest of this 
admirable address. 

The only report made to the department was from the com¬ 
mittee appointed to investigate the conditions of intestinal secre¬ 
tion, It contained details of about sixty experiments, which 
confirmed, in the case of cats, Moreau’s observation of the effect 
of division of the mesenteric nerves, showed that the secretory 
nerve fibres did not pass through the splanchrricF, and ascer¬ 
tained the local effect of various neutral salts on intestinal secre¬ 
tion, as well as the interference of chloral, morphia, and other 
j drugs with the local action of magnesian sulphate. The com¬ 
mittee* was reappointed for the present year to continue these 
researches on the secretion and the movements of the intestines. 

The most important communication on the first day was Irom 
Prof. Cleland, On the Development of the Brain and the Mor¬ 
phology of the Auditory Capsule. Beside many characteristically 
ingenious suggestions, the author maintained that- the fourth 
ventricle is roofed in by nervous matter at an early period in the 
embryo, of which the ligula and the choroid plexus are the per¬ 
manent vestiges. He also attempted to draw a parallel between 
the flocculus with the portio mollis and the optic lobes, tracts, 
and nerves. Prof. Huxley criticised these views at some length, 
dwelling particularly on the comparatively late development of 
the optic tracts, and denying that the roof of the primitive 
nervous canal is ever completed in the region of the bulb. A 
certain Goodsirian transcendentalism which appeared in Prof. 
Cleland's remarks has become rare among the younger school of 
morphologists, and probably stimulated his critic to attack what 
must have seemed like the revival of a thrice-slain foe; but 
apait from interpretations and views, there were several im¬ 
portant observations in the paper which, it is hoped, will be 
given in detail with the necessary drawings. 

A paper by Mr. Thomson followed, On the Decomposition of 
Eggs, in which, the purely chemical changes, the penetration of 
bacteria, and the growth of fungi were severally described ;t and 
Dr, Macalister exhibited a human skiiB with the rare abnormality 
of a lacrymo-jugal suture. 

After the crowded audience which listened to Dr. Hooker's 
* Dr. Brunton and Dr. Bye Smith. 

t This paper will be found reported in the London Medkal R ecord for 
Sept, 9, 
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address Qti Friday had dispersed, it seemed as if the room would 
have been left to anatomists and physiologists; but the arrival of 
blacksmiths, who began to erect a large black canvas, attracted 
opular interest, and the visitors who flocked in were rewarded 
y hearing and seeing Mr. Waterhouse Hawkins discuss the true 
character of the so-called clavicles of Tguanodon. His account 
of the difficulty he experienced in building his model with these 
hones in the pqsition at first assigned them by Prof. Owen, of his 
finally hanging them up in front of it to be fitted in after each 
spectator’s taste, of the shameful destruction of the results of 
his skill and labour at New York, was no less graphic than the 
illustrations with which he proceeded to cover the canvas, show¬ 
ing the great reptile in every posture which would consist with 
the disputed bones being clavicles, ossa pubis, or marsupial 
bones. Mr. Hawkins advocated^the last as the true character; 
but though in the discussion which followed, some anatomists 
were disposed to admit this approximation of the highest of 
reptiles to the marsupial (or rather to the monotreme) mammals, 
others refused to admit any reason for rejecting the identification 
of the bones in dispute with the long bird-like ossa pubis of allied 
reptilian forms, which was made several years ago by Prof. 
Huxley. So at least the professor himself must have thought, 
for he only appeared at the conclusion of the discussion in time 
to hear Mr. Balfour’s remarkable paper On the Des^elopment of 
Sharks. This will doubtless appear elsewhere in full. It_ was 
crowded with facts, well observed, well stated, and well illus¬ 
trated ; and will prove of first-rate importance, not only for 
ichthyolog}’’ but for the general doctrines of vertebrate develop¬ 
ment. Of many new facts ascertained, perhaps the most startling 
is the developruent of the notochord by direct cellular prolifera¬ 
tion from the hypoblast. Whether it will ultimately be found 
that this is its normal mode of formation among Vertebrata, or 
that it may be developed from different layers in differerit animals, 
the effect of this observation will be almost equally impoirtant. 
Those anatomists who examined the beautiful series of sections 
on which Mr. Balfour fqunded his copclugions were satisfied of 
the acctiracy of his histological facts. Prof. Hqxley congratulated 
the author of the paper in terms of high commendation, though 
he inclined to believe that the apparent development from the 
lower embryonic layer might really be a secondary process. 1 
Mt. Lank ester and Dr. Foster spoke of the service rendered to 
biology by Dr. Dohrn’s Institute at Naples, where Mr. Balfour’s 
observations were made, an institute to the success of which the 
British Association had the honour to contribute. 

The following paper by Prof. Redfern, On Food In Plants and 
AninmlSf has been well reported in the British Medical Journal 
for August 29, p. 285. It was illustrated by a striking series of 
specimens of plants growing on different soils, and the laws of 
nutrition in organised beings generally were applied with great 
force to the practical question of the food of the labouring classes 
in the north of Ireland. Well delivered, and dearly expressed, 
it appeared to be understood as well as applauded by a full 
audience. 

The first paper read in the department on Monday was by 
Prof. Macalister, On the Tongue of ike Great Anteater, including 
an account of its enormous retractile muscles and of the salivary 
glands. In a'discussion which followed, reference was made to 
the original dissection of Myrmecophaga by Prof. Owen, and 
also to the observations of Mr. Flower on the same parts, of 
which a summary was published in the Medical Times and 
Gazette of last year. 

The next paper, by Dean Byrne, Tvas an attempt to connect 
the functional development of thought with the ^ structural de¬ 
velopment of the brain, in their gradual evolution throughout 
the Vertebrata, as well as in their ^owth from the infant to the 
adult. Many interesting facts of animal psychology were re¬ 
lated, and many acute comments offered, but unfortunately the 
works from which the author drew his facts of anatomy, patho¬ 
logy, and development were either antiquated or otherwhe im¬ 
perfect representations of the present state of knowledge on the 
points in question. 

Though the paper which followed was also by an outsider, 
the Professor of Chemistry in Edinburgh has had the ad¬ 
vantage of a medical training, and his anatomy and histology 
were as accurate as his physics. Nothing could be more interesting 
than the way in which Dr, Crum Brown described the methods 
he employed to ascertain the exact position of the semi-circular 
canals of the ear, and the experiments he made on the sense of 
rotation. The substance of the communication will be found in 
the last number of the Jmrnal of Anatomy and Physiology. 
Notwithstanding some criticisms offered by Mr. Charles Brooke 


on the acoustics of the paper, both its anatomical facts and its 
conclusion as to the function of the canals appeared to find 
general acquiescence; and this research may be regarded as 
another proof of bow rich a field lies on the border-ground between 
the artificial territories into which we have divided the world of 
science. 

Before the department rose, Dr. Caton exhibited a new 
adaptation of a microscope on the Hartnaclc model, for the 
purpose of examining the tissues in living mammals. It was a 
cheaper, and, as the author believed, a more readily applicable 
modification of the apparatus exhibited by Professors Strieker 
and Sanderson, at the Edinburgh meeting of the Association* 

Prof. Huxley opened the last day of session with an account of 
his recent observations on the development of the Columella 
aiiris in Amphibia. While fully confirming the position of the 
quadratum (or malleus) in the mandibular arch of vertebrates, 
and of the incus in the hyoidean, these investigations appear to 
show conclusively that in the amphibian, at least, the columella 
(or stapes) begins as an outgrowth from the periotic capsule, and 
is therefore unconnected with any visceral arch ; although, as the 
speaker was careful to state, it might yet be possible that the 
hyoid arch had, at a very early period, left some of the 
tissue of its topmost extremity adherent to the ear-capsule, and 
that this might afterwards give rise to the stapes. In the absence 
of Mr. Parker there was no one competent to criticise the paper 
from personal knowledge ; but a word dropped as to the many 
changes in the accepted homologies of the ossicula auditus, 
elicited a masterly and characteristic exposition of the series of 
new facts, and the modifications of theory they have led to, from 
Reichert’s first observations down to the present time. The 
embryonic structures grew and shaped themselves on the board, 
and shifted their relations in accordance with the views of 
successive observers, until a graphic epitome of the progress of 
knowledge on the subject was completed. 

Mr. Lankester’s paper which followed was also embryological. 
He described his observations on the development of the eye of 
Cephalopoda, made like those of Mr. Balfour in the Dohm In¬ 
stitute at Naples. After correcting several of the statements 
made in ^ text-books on the authority. of Prof. KoIIiker, the 
author pointed out the ration pf the eye in the Dibranchiata to 
the less specialised organ of Nautilus, and showed how the 
ontogenesis of this structure in the highest mollusk corresponds 
with its gradually increasing complexity from its first appearance 
in the group, thus meeting one of Mr. Mivart’s objections. 

The session was appropriately concluded by a paper from the 
President, describing experiments made several years ago on the 
effects of ozone. The animals used were rabbits, and Prof. 
Redfern found them much less injuriously affected by breathing 
highly oxygenated air than has been supposed, while ozone in 
moderate amount (*4 per cent, and upwards) proved rapidly 
fatal, producing spasms, and death by apnoea. The lungs were 
found extensively emphysematous and congested, with engorge¬ 
ment of the right side of the heart 

Thus ended a busy and not uneventful meeting of the depart¬ 
ment Comparing it with recent yearn, the room was never so 
crowded as it sometimes was at Bradford, nor so empty as it 
usually was at Brighton and Edinburgh. The most importint 
paper last year, that of Prof. Bupdon-Sanderson on the electrical 
changes which accompany the contraction of Dionma, excited 
little popular inffirest^ aiH the discussions at Edinburgh on 
various points of Cetacean anatomy, though carried Quby Turner, 

, Flower, Macalister, Striij:hfirs, and Marie, were caviare to the 
general. This year a corresponding importance may be fairly 
assigned to the enibryological papers contributed by Prof, 
Huxley, Mr. Ray Lankester, Mr. Balfour, and Prof. Cleknd. 
With a fair proportion of more popular expositions, the solid 
contributions which have been made during the last five or six 
years should attract a more constant attendance of anatomists 
and physiologists to this department. There were several dis¬ 
tinguished Irish members of the Association whose presence was 
greatly missed at Belfast; and considering Its nearness to Scot¬ 
land, there was a remarkable lack of representatives from the 
northern universities. Apart from the intrinsic value of the 
papers read, there is so much to be gained frorq personal oontact 
and discussion with men working at the samp objec^ 
probably teel at the conclusion of a meeting that tb^baye hot 
been rewarded for the sacrifice of time and convenieiii% and the 
scientific value of the Association entirely on its power 

of attracting those who are seriously hi the prbseca- 

tion or commuuicaban of the sublets whith form' ife several 
branches. 
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SCIENTIFIC SERIALS 

Geoiagicai Magazine, September.—This number contains four 
original articles (i) The grouping of the Permian and Triassic 
rocks, by H. B. Woodward, P.G.S. The object is to show that 
the supposed break between the subdivisions of the Triassic rocks 
in Engknd rests on unsatisfactory evidence; that in the Permian 
beds there are evidences of unconformity; and that probably 
future researches will lead to the resumption of the term 
‘‘ Poikilitic ” to embrace both the Permian and Trias.—(2) On 
the Pleistocene deposits yielding Mammalian remains in the 
vicinity of Ilford, Essex, by Messrs. Woodward and Davis. 
This article consists partly of references to previous numbers of 
the magazine, the chief feature of interest in it being a letter by 
hlr. Searles Wood. He formerly believed the Ilford brick 
earths were older than the main sheet of the Thames gravel; a 
view which he now corrects.—(3) On the remains of Rhinoceros, 
Icptorhimis, Owen, from the Pleistocene of Ilford, by the editor. 
This is a reprint of Mr. Davis’s description of the skull, as given 
in Sir Antonio Brady’s catalogue (privately printed), together 
with an extract from Dr. Falconer’s paleontological memoirs.— 
{4) On West Indian Tertiary Fossils, by R. J. Lechmere Guppy ; 
a first instalment of descriptions which are to be continued.— 
Fir. J. W. Barkas, in a letter, announces that he has foimd a jaw 
of AmpMccntrum, in sub-carboniferous limestone near Richmond, 
and suggests that it must have lived both in fresh and salt waters, 
like some modem fishes. 

Asironomische NaeJmehten, No. 2,005.—L. Seidel contributes 
a paper on the estimation of the most probable value of a number 
of varying observations of the same phenomenon, as the value of a 
number of observations of the position of a double star. There 
are also a quantity of position observations on Coggia’s comet, 
by C. H. Davis, Ant. Aguilar, and Alexander Gromadzki, and 
the following elements of this comet are found by W. Fabritius;— 

T = July 8*90006 
^ Log. (J = 9'829699 

" "" a - iiS° 44' 9"'6 

i = 66° 23^ i"*o 
£0 = 152° 21' 42"*4 

The opposition ephemeris of the planet Hecate (100) is contri¬ 
buted by Dr. J. E. Stark for each day from Sept. 17 to Oct. 27. 
—Prof. Spoerer sends a table of his observations on solar spots 
and protuberances for June. Capt. Herschel writes to ask for 
letters of Sir J. lierschel, stating that a collection is being 
made, 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept. 7 *—M. Fremy in the chair.— 
M. Resal presented the Academy with the second volume of his 
“Traite de Mecanique Generale,” and made some remarks 
thereon.—M. P. Volpicelli addressed a letter to the president, 
stating that in 1S54 Melloni had communicated a note to the 
Academy, entitled “Researches on Electrostatic Induction.” 
Fifteen days afterwards the Italian physicist died of cholera at 
Naples, and since that time the author (M. Volpicelli) had sub¬ 
mitted fifteen communications to the Academy on the same sub¬ 
ject, all of w'hich confirmed Melloni’s theory of electrostatic 
induction. M. Volpicelli now begs the Academy to appoint a 
commission to report on these experiments, and expresses a hope 
of being permitted to repeat them before it. MM. Becquerel, 
Faye, Pkemy, Edm. Becquerel, and Jamin were named commis¬ 
sioners.—Sixth note on the electric conductivity of ligneous 
bodies, by M. Th. du Moncel.—Presence of zircosyenite in the 
Canary Isles, by M. Stan. Meunier. The mineral was found in 
a collection made by M. Webb on the Pena Mountains.—On 
some laboratory experiments concerning the action of toxic gases 
on P/iylioxera ; actual state of the malady in the Chai'ente pro¬ 
vinces ; extract from a letter from M. Maurice Girard to M. 
Dumas. The gas tried was that liberated from a sulpho- 
caroonate. Pieces of brick saturated with the solution of the 
salt were placed in the bottoms of flasks ; above the solntion and 
saturated brick some strong paper was supported on which were 
placed phylloxerised roots. The roots thus escaped direct 
contact with the solution and received only the gases evolved 
(Cbg and H.jS). At the end of twenty-four hours nearly 
;al ite i^se ts were dea*^, with the exception of some small 
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larvae and some eggs; at the end of two days all the 
insects and the greater part of the eggs were dead ; while at 
the end of four days complete death of the eggs took place. 
During the experiment the flasks were kept in the dark, and 
some control flasks containing phylloxerised roots only placed 
with the others : nearly all the insects and eggs survived in these 
last flasks.—On some new points in the natural history of 
Phylloxera vaslairix'; a letter from M. Lichtenstein to M. Dumas. 
The author thus sums up the life history of the insect so far as at 
present known :—(i) Colonising females appearing pi-obably in 
August and September ; (2) small uniform progeny hybernating; 
(3) Oval, pyriform, testudiniform types, reproducing by partheno¬ 
genesis all the summer; (4) Pupse of two forms, oval and narrow 
at the waist, specially found on the nodosities of the rootlets in 
June and July ; {5) Swarming i'ak.t?, place in August : the insects 
emerge from the earth in myriads exactly as in a formicary when 
the winged insects escape; (6) Laying of eggs on the leaves of 
Querens coccifera, end of August; (7) Birth of sexual apterous 
individuals. Copulation and production of colonising females.— 
On some processses for destroying O'idium and Phylloxera; 
extract from a letter from M. Desforges to M. Dumas.—Em¬ 
ployment of the lime from gas purifiers to check Phylloxera; 
extract from a letter from M. L. Petit to M. Dumas.—Observa¬ 
tion of an extraordinary passage of corpuscles across the sun; a 
telegram from FI. Gruey, of the Toulouse Observatory, to the 
president. The passage took place on the 5th, 6th, and 7th of the 
present month.—On some applications of Abel’s theorem relating 
to elliptic functions to curves of the second degree, by M, 
H. Leaute.—Note on magnetism, by M. F. FI. Gaugain ; a con¬ 
tinuation of former researches.—Note on the nature of the 
sulphurising compound mineralising the thermal waters of the 
Pyrenees, by FI. E. Filhol.—Note on chlorophyll, by M. E. 
Filhol. The chlorophyll of monocotyledons (Graminse, Cypera- 
cese, Liliace^, See,) treated with a small quantity of hydrochloric 
acid becomes turbid, and the solution, on filtration, leaves a 
black crystalline compound on the filter. This substance has 
been examined in some detail. It is remarkable that a solution 
of chlorophyll from dicotyledons yields, under the same treat¬ 
ment, a dark compound which is amorphous.—-On some phe¬ 
nomena of localisation of mineral and organic substances in 
Flollusca, Gasteropoda, and Cephalopoda, by M. E. Heckel. 
Specimens of Helix aspersa and Zonites algirus were fed with 
white lead, or with acetate of lead mixed with wheat flour. An 
accumulation of metal was found in the liver and also in the 
cerebral ganglia. Loligo mtlgaris, Sepia officinalis, and Octo¬ 
pus vulgaris were fed during two months with garancine (mixed 
■with meat). In no case was the internal shell coloured, but the 
cephalic cartilage and all the cartilaginous portions of the 
skeleton of these Flollusca were coloured after an experiment of 
three months’ duration. The author points out the necessity of 
distinguishing clearly the" hard parts belonging to the skeleton 
from those belonging to the shell. ^—On the storm of the night of 
1st to the 2nd of Sept. 1874, observed at Versailles ; a note by 
FI. Ad. Beriguy. 17'59 mm.[of rain fell during the storm, and 
the lightning struck four points in Versailles. 
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THURSDAY, SEPTEMBER 24, 1874 


THE MIGRATION OF BIRDS 

HE silly season^' has this year been marked by 
some discussion in the newspapers on the migra¬ 
tion of birds. The various letters published have shown 
the normal want, if not of knowledge, yet of profundity ; 
and I fear lest the subject, which really deserves the best 
attention from naturalists, should suffer in repute by the 
absurdities lawshed upon it. 

The discussion began, if I am not mistaken, with a 
theory of migration set forth by a Scandinavian poet, 
which treated that wonderful movement as an attempt on 
the part of birds to attain “ more light.^^ It proceeded 
on the hypothesis that the birds which are summer- 
visitors to northern climes, finding that the days grow 
shorter as summer advances, retire southwards to find 
‘'more light,” and that the same desire prompts their 
return northwards in spring. To show the fallacy of this 
hypothesis it is sufficient to obseiwe that the southward 
movement not only begins, but is vdth many species in 
great part accomplished, long before the autumnal equinox, 
when consequently the birds are journeying to increasingly 
shorter days ; and in like manner their northward move¬ 
ment is set on foot before the vernal equinox, with of 
course the same result. Whether this theory was ever 
intended in earnest or was only a poetic fancy I do not 
know, nor is it really worth while to inquire. It is enough 
that it contains its own refutation. 

I have no intention of commenting upon the whole dis¬ 
cussion. Few, if any, of the letters which followed contain 
anything to the purpose either way. But one published 
in the Thnes of Friday, Sept. iS, seems to require special 
notice, since it professes to give “the latest accepted 
theory ” on the subject; and the writer, without actually 
saying that it is received by a very great authority, whom 
he names, intimates that it does not meet with his dis¬ 
approval. Of this “latest accepted theory ” I must con¬ 
fess I never before heard ; and now that it is before me, it 
seems to be not only unsupported by facts, but to amount 
to no explanation at aU. After briefly touching upon the 
difficulty which the shorter-winged Birds of Passage must 
have in effecting their voyages, the writer says:— 

“ I believe it was only some twenty or thirty years ago 
that anything like a practical solution of the difficulty was 
arrived at. The birds congregating about the south 
cuast are seized with a sudden impulse or mania to fly 
upwards. This is caused by some atmospheric change 
coinciding with a warm south wind moving in a high 
stratum, into which the birds soar with an involuntary 
motion of their wings. This motion (involuntary like 
t bat of the heart) is continued for many hours, and the 
birds fly blindly along until the paroxysm passes off, when 
they at once begin to descend, making many a fatal drop 
into the sea. 

“ The same phenomenon occursln Africa and southern 
countries, where the migratory birds congregate for a 
northern flight about April. Experiments were tried here 
and in Africa which tended to corroborate the above 
frets. Migratory birds were kept in cages along the 
coast, and it was found that each was seized with a pro¬ 
long^ paroxysm coinciding with the time that the wild 
birds disappeared. Cages were constructed with silk at 
top and bottom to prevent the birds from killing them- 
VoL. X.—^No. 256 


selves ; and it was noticed that after the paroxysm had 
passed away, the birds began to look about them, to 
plume themselves, and eat and drink, apparently with a 
notion that they had arrived at their new home.’' 

On reading these w^onderful paragraphs, some ques¬ 
tions naturally arise. How does the writer account for 
his “ birds congregating about the south coast ? ” What 
brings them there, that they may be “seized with a 
sudden impulse or mania to fly upwards?” Who has 
ever observed the “ atmospheric change” and coincident 
“warm south wind moving in a high stratum?” Do 
these* remarkable meteorological phenomena occur hut 
once in the whole season of migration, or is there a suc¬ 
cession of,them to suit the convenience of each migratory 
species? Who, moreover, has seen the birds soar into 
this peculiar current of air ? and who of such fortunate 
persons knows that the motion of their wings under such 
conditions is “ involuntary like that of the heart ? ” Finally, 
what is the cause of the “ paroxysm ” ? for, without know¬ 
ing that, to attempt to explain the observed facts of 
migration is an attempt to explain obscurum ^cr ob~ 
scuriiis. 

When a satisfactory answer is given to these questions, 
it will be time to inquire whether this “latest accepted 
theory ” of migration sets the matter in any clearer light, 
or whether it is not as arrant nonsense as was ever foisted 
upon an innocent public, even at the height of the “ silly 
season.” The last paragraph of the writer’s letter, I may 
remark, has nothing in it of consequence. Granting that 
the migratory impulse is instinctive, it is, like other ra- 
stinctive practices, followed as far as circumstances will 
allow. 

Permit me now to point out to those interested in the 
solution of this mystery of mysteries the chief matters to 
which the attention of observers and theorisers should be 
directed. 

I. 77 /^ original Cause or Causes of Migration ^—In 
some cases scarcity of food would seem to be a sufficient 
cause, and it is undoubtedly the most obvious one that 
presents itself to our mind. As food grows scarce towards 
the end of summer in the most northern limits of the 
range of a species, the individuals affected thereby seek 
it in other countries. Thus doing, they press upon the 
haunt of other individuals; these in like manner upon 
that of yet others, and so on, until the movement which 
began in the far north is communicated to the individuals 
occupying the extreme southern range of the species at 
that season ; though, but for such an invasion, these last 
might be content to stay some time longer in the 
enjoyment of their existing quarters. When we con¬ 
sider, however, the return movement, at the end of 
winter, it is doubtful, I think, whether scarcity of 
food can be assigned as its sole or sufficient cause. 
But here we feel the want of knowledge. At pre¬ 
sent we are far too little acquainted with the physical 
peculiarities of those more equatorial regions, which 
in winter are crowded with emigrants from the north, to 
come to any final decision. It seems not too vibfent ^ 
assumption to suppose that though such 
fitted for the winter resort of the bW-pqphlal&m of the 
north, they may be deficient in certsun necessaries for the 
nursery; and it seems still less of an as^^mption to suppose 
that even if such necessaries aid not wanting, yet that the 
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regions in question would not supply food sufficient for 
both parents and offspring—the latter being, at the lowest 
computation, twice as numerous as the former—unless 
the numbers of both were diminished by the casualties of 
travel. But another point must not be overlooked. The 
most sedentary of birds year after year occupy the same 
quarters in the breeding season. In some instances this 
may be ascribed, it is true, to the old haunt affording the 
sole or the most convenient site for the nest in the neigh¬ 
bourhood, but in so many instances such is not the case^ 
that we are led to believe in the existence of a real par¬ 
tiality, while there are quite enough exceptions to show 
that a choice is exercised. The same may equally 
be said of the most migrant of birds, and perhaps 
the strongest instance that has ever come to my know¬ 
ledge refers to one of the latter. A pair of Stone Curlews 
{(Ediciiemus crepitans) —a very migratory species, affect¬ 
ing almost exclusively the most open country—were 
in the habit of resorting for many years to the same 
spot, though its character was entirely changed. It had 
been part of an extensive rabbit warren, and was become 
the centre of a large and flourishing plantation. It seems 
to me, therefore, that among the causes of migration the 
desire of returning to old haunts must be included. 

IL The Mode or Modes of Migration, —This heading is 
capable of much subdivision. The means of transition are 
of course found in the bird’s wings, but do all birds mi¬ 
grate in the same manner? Nay, more, does the same 
species of bird migrate in the same manner at ail times ? 
And how is its return to the old haunt accomplished 
with a degree of certainty that in most cases may be called 
unerring ? 

That all birds do not migrate in the same manner is 
pretty plain. Some, as the swallows, conspicuously con¬ 
gregate in vast flocks, and so leave our shores in a large 
company, while the majority of our summer visitors slip 
away almost unobserved, each apparently without concert 
with others. 

It is also pretty nearly certain that the same species of bird 
does not migrate in the same manner at all times. Mr. 
St. John tells us of the arrival of skylarks on the coast of 
Norway:—They come flitting over in a constant strag¬ 
gling stream, not in compact flocks.” Yet it is notorious 
that a little later these same birds collect in enormous 
flocks, which prosecute their voyage in company. As 
tending to the same conclusion, I need hardly do more 
than refer to the excellent observations of Mr. Knox on 
the movements of the Pied Wagtail Ornithological 
Rambles,” third edition, pp. 81—86) and, indeed, to the 
whole of his remarks on migration, because they must or 
ought to be known to everyone who takes an interest in 
the subject. But more than this, it is pretty nearly cer¬ 
tain that of the majority of northward migrants in spring 
the males take the lead, and anticipate the advent of their 
mates by some days, not to say weeks—a fact which may 
possibly indicate the existence of another cause of migra¬ 
tion to which I have not before alluded—while this 
peculiarity has never been observed in the autumnal 
movement. 

Then comes the question. How is it that birds find their 
way back to their old home? This seems to me the 
inexplicable part of the whole matter, I cannot 
eteh <^er an approach to itsjsolution. There was a time 


when I had hopes that what is called the "homing” 
faculty in pigeons might furnish a clue, but my good 
friend Mr. Tegetmeier has cruelly deprived me of that 
consolation, declaring that knowledge of landmarks ob¬ 
tained by sight, and sight only, is the sense which directs 
these birds, with which he is so conversant; while sight 
alone can hardly be regarded as much of an aid to birds 
—and there is some reason to think that there are 
several such—which at one stretch transport themselves 
across the breadth of Europe. Here I have no theory to 
advance, no prejudice to sustain. I should be thankful 
indeed for any hypothesis that would be in accordance 
with observed facts. They leave no room for chance and 
not much for counteracting forces. Occasionally the 
return of the nightingale, the swallow, or other land birds, 
may be somewhat delayed, but most sea-fowl can be 
trusted as the almanack itself. Were they satellites re¬ 
volving around this earth, their arrival could not be more 
surely calculated by an astronomer. Foul weather or fair, 
heat or cold, the puffins repair to some of their stations as 
regularly on a given day as if their movements were timed by 
clock-work. Whether they have come from far or from near 
we know not, but other birds certainly come from a great 
distance, andyet they make their appearance with scarcely 
less exactness. Nor is the regularity with which certain 
species disappear much inferior ; every observer knows 
how abundant the swift is up to the time of its leaving its 
summer home, and how rarely it is seen after that time is 
past. Yet all this, marvellous as it may seem, is far less 
marvellous than the instinct, or whatever else we may call 
it, which guides the birds in their voyages, and gives them 
the power of directing their flight year after year to the 
same spot. The solution is probably simple in the 
extreme—possibly before our eyes at this moment if we 
could but see it—but whosoever discovers it will assuredly 
deserve to have his name remembered among those of the 
greatest discoverers of this or any age. 

At.fred Newton 


COMPETITIVE EXAMINATIONS 

I N so universally substituting Competitive Examination 
E for the much less perfect systems of patronage and 
favouritism previously adopted for filling appointments 
and distributing emoluments, no doubt the step has been 
in the right direction ; hut as with all novel systems, the 
necessary details of its working have not been fully mas¬ 
tered, and we have complaints,—such as from many 
who have no other recommendations upon which to 
make selections in scientific appointment, and from the 
India Civil Service,—that the results are not, in the long 
run, so successful as could be wished. Many of the objec¬ 
tions which were at the outset thought to be insurmount¬ 
able, have been proved to he insignificant and reme¬ 
diable ; whilst others, unforeseen and more difficult to 
overcome, are daily becoming more and more con¬ 
spicuous. 

The most important of these objections depends on the 
fact that it is impossible, from the list of succ ssful can¬ 
didates, even when they are classed according to the 
number of marks they have obtained, to determine 
whether they belong to the one or the other of two very 
different qualities of mind. There are certain students 
j whose chief capacity consists of a very excellent memory 
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in combination with a power of discriminating what is, 
and what is not, important in an examination point of 
view. These, in the hands of an experienced teacher, an 
able crammer,or with well-selected books at their dis¬ 
posal, are able, by dint of hard work, so far to make up 
for their own deficiency in originating power, as to 
appear, in an examination conducted on ordinary methods, 
indistinguishable from those who, by accurate observation 
and much less reading than themselves, have from their 
superior capacity been able to obtain the same amount 
of information. What is the result ? Taking an in¬ 
stance in which one of each of these classes com¬ 
petes, one against the other, perhaps the former has 
come out senior and the latter second in the examina¬ 
tion list. The latter knows that he might have done 
better without much effort, and is in no way injured by 
being beaten. But the former is in a very different posi¬ 
tion. He finds himself placed above a man of acknow¬ 
ledged great ability, and' from this in his smaller mind 
he infers that he is greater still, considering that he has 
beaten all. He goes forth into the world with a conscious 
and unfounded feeling of power ; sets up for being a 
genius ; and though his capacities may be anything but 
inconsiderable, he completely over-estimates himself. If 
he is a man who has to get his living entirely by his own 
work he most probably attempts the highest things ; to 
become a barrister or a physician rather than to follow 
the routine of a solicitor or a general practitioner, for 
which in reality he is more suited. When the struggle 
for life commences in earnest he has the continual morti¬ 
fication of seeing others, to whom he has been led by his 
examination results to think himself superior, passing him 
on account of their greater ability. This sours his dispo¬ 
sition, depresses him unwarrantably, compels him ulti¬ 
mately to relinquish his higher aspirations, and, as a 
despondent cynic, makes him take to the more humble 
line of action which at the time of his success he despised 
so thoroughly. 

This is not an overdrawn picture, its counterpart may 
be seen on all sides, and many more like it will be forth¬ 
coming if some radical change is not made in the method 
of examination now in vogue. What that change must 
be deserves the serious consideration of all interested in 
the progress of every branch of social economy, as well as 
of those who have the responsibility of filling posts of 
scientific importance. In this' respect we think that the 
older Universities, Oxford and Cambridge, in their more 
venera^Me honour examinations, set by far the best ex¬ 
ample. How accurately, in many of the colleges, the 
exact mental capacities of those of its undergraduates 
who are candidates for honours are known, is also more 
than surprising to the uninitiated. ■ The reason of this is 
that the examiners are men of acknowledged ability, and 
what is as much to the point, they have themselves gone 
through the same training, with the same objects in view, 
as those whom they are comparing. The ultimate object 
of work has no doubt a very important bearing on the 
manner in which it is undertaken ; and it is hardly to be 
wondered at that in a competition like that for the India 
Civil Service, in which so painfully large a number of 
subjects is frequently included by some of the candidates, 
specialist examiners find it extremely difficult to judge, 
from the undigested mass of answers they hare to com¬ 


pare, which is the least bad of the candidates before them. 
In institutions like the University of London, the system 
of offering scholarships to be competed for in special 
honours ” examinations, which follow those for simply 
obtaining the degree, has, in many cases we could refer 
to, had the same injurious effect of giving men a false 
estimate of their own practical power of getting on in life; 
and whether in the long run the older method of con¬ 
ferring degrees after a pass examination only, without any 
associated pecuniary reward, is not the best is still a sub¬ 
ject quite sub Judice. In Medical Science this is particu¬ 
larly the case, for in it, more than or as much as in any 
other, a purely theoretical knowledge of any department 
of Chemistry, Physics, or Biology, is but of slight value 
in comparison with the experience of the bed-side, when 
the commencing practitioner is called upon to diagnose 
and prescribe avithout any assistance from others. 

In the Universities of Oxford and of Cambridge we 
have an opportunity of watching the working of the two 
different systems of examining competing candidates. In 
the former the lists appear with the names in each 
arranged alphabetically in three or four classes, and not 
according to the actual merit in each class. The public are 
therefore told by this method the average standard to which 
a man has risen, and no more ; for the rest they are left 
to judge by other entirely independent and perfectly 
voluntary performances by which he has the opportunity 
of exhibiting the quality of his ability. In Cambridge 
the tripos lists place each man in exactly his place with 
regard to the other men of his year who have taken up 
the same subject as himself, and every attempt is made 
to maintain all the triposes at such a standard that corre¬ 
sponding classes indicate similar ability. From the re¬ 
marks with which we commenced it is evident that the 
Oxford system has many advantages ; and that the other 
is liable to lead to the injurious result we have mentioned, 
which in that particular case it does not, on account of 
the antiquity of the system and the extremely careful way 
in which the examinations are conducted. 

It is the fashion in most modern examinations to in¬ 
clude a large number of subjects, many of which may be 
taken up'by each candidate. This, no doubt, is a mistake 
in many instances. It is not so much information that is 
wanted in a young man—that will come when the stimulus 
for showing it becomes greater, but the exhibition of 
mental capacity ; and with examiners of any worth, who 
have had any experience, it is not at all difficult to esti¬ 
mate the powers of candidates from a very few answers 
in a very few subjects, especially if any vivd voce and 
practical questions are included. 

A competitive examination should therefore have for its 
object the estimation of the power of the candidate, and 
that only. It should be so conducted as to place him on 
a standard table in such a position that if it were possible 
from a physical examination of his brain to judge of his 
brain capacity, the results of the two methods would 
coincide. This can be best attained by restrictiiig tfcte 
examination to a few subjects ; by asking questipht 
call for method in their answers rather thah fact f hnd by 
having able examiners who are acquainffed with ffitttfe 
work to be expected of the cajididlit& ': ’"Cafldidales' thus 
selected in the long tiin 'be found more 

satisfactory than those chos^ method. 
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METEOROLOGY IN MAURITIUS 

Results of Metesrological Obse7‘^iJ€itions taken t u 1872 at 
Mauritius j Monthly Notices of the Meteoj^ological 
Society of Mauritius^ 1873 ; pp. 23 to 53. 

HE work of meteorological observation and discus¬ 
sion at this important station continues, as shown 
by these papers, to be prosecuted under Mr, Mel- 
drum^s direction with marked energy and success. 
The observations at the observatory, which are made 
five times daily, embrace atmospheric pressure, tem¬ 
perature, humidity, cloud, rainfall, wind, thunder, light-» 
ning, and meteors, of which the “ Results'' present us 
with a full and carefully prepared summary. We observe 
with much satisfaction that a barograph is in operation at 
this important obseiwatory, and very earnestly hope that 
future annual publications will give meteorologists what is 
greatly desiderated, viz., the data for the determination of 
the hourly barometric fluctuations of that region. It is 
stated that the monthly means of the dry and wet bulb 
thermometers have been derived from the observations at 
6 and 9 J A.M. and 3 1 - and 9^ p.m. ; but those of the baro¬ 
meter from the observations at 9^ A.M., 3J P.M., and 9-I P.M. 
The formula employed in each case should in future be ex¬ 
plicitly stated. We infer from an examination of the table 
that the barometric means are derived from the formula 

9 i -f ^ ^ si regards the thermometers, we 

4 - 

have no means of knowing how the observations at the 
four hours were combined in deducing the mean tempera¬ 
ture, since the means of temperature at these hours are 
not printed. Considering the hours at which the observa¬ 
tions are made, the best formula for the mean tempera¬ 
ture would be . But the most satis- 

4 

factory course would he to give the averages at the 
observed hours, leaving it to each to deduce from these 
the approximate mean temperatures. In all published 
annual results the simple averages of actual observations 
ought to be given, and these should in no case be made 
to give way to averages hypothetically deduced. 

The rainfall has long occupied the attention of the 
Mauritius meteorologists, and a table is given showing 
the results of the rainfall at thirty-five stations. The 
annual amounts vary greatly, from an annual average of 
33 in. at Gros Cailloux to 146 in. at Cluny. The impor¬ 
tant bearing of the rainfall on the products and health of 
the island has been ably pointed out by Mr. Meldrum. 
It is much to be desired that this very energetic society 
should establish stations at suitable points over the island, 
at which observations of pressure, temperature, wind, &c., 
would be made. The position of the island, its peculiar 
physical configuration, and variety of vegetable covering, 
afford remarkable facilities for the investigation of not a 
few meteorological problems, such as the influence of 
forests on climate, and the daily march and phases of 
the pressure, temperature, and humidity of the air as 
influenced by height, exposure, and the character of the 
vegetation in the immediate neighbourhood of the instru¬ 
ment. 

. The paper drawn up by Mr. Meldrum for the Vienna 
Meteoyological Congress regarding the practicability and 
utility of storm warnings is of considerable value, the 


subject having long received full and able investigation at 
Mr. Meldrum^s hands, and the correctness of his deduc¬ 
tions been abundantly tested by the success attending 
the warnings issued by him. The chief, and indeed only 
difficulty, in the way of the complete success of the 
system of warnings at Mauritius is the uncertainty as to 
when and where an advancing cyclone may recurve. 

But the most valuable article in these papers is the one 
by Mr. Meldrum “ On a rainfall periodicity corresponding 
with the sunspot periodicity.’^ The article is a fine in¬ 
stance of a broad and comprehensive discussion of the 
question dealt with through its details, and of an ex¬ 
treme caution in constant exercise in drawing the con¬ 
clusions. The result arrived at is this :—Whether we 
take the annual rainfall over the largest possible portion 
of the globe for short periods, or over a smaller portion 
for a longer period, we arrive at the same result, viz., an 
increase of rain at or near the epochs of maximum sun¬ 
spot area, and a decrease of rain at or near the epochs of 
minimum sun-spot area. The exceptions are few and 
trifling, being only such as might be expected in this as in 
other questions of physical research, and they all gradually 
and inevitably disappear from the results as the inquiry 
is made to cover more extended portions of the earth’s 
surface and a longer interval of time. 

Much interest attaches to the prosecution of the inquiry 
regarding the relations of solar and atmospheric changes 
into other branches of meteorology, such as the pressure, 
temperature, humidity, electricity, and motions of the air. 
Docs the temperature fluctuate with the sun-spot period? 
and if so, is the increase and decrease uniform and simul-* 
taneous over the globe, or do the warm and cold periods 
differ widely in different regions ? How is the distribu¬ 
tion of atmospheric pressure affected ? Are the inequalities 
intensified or reduced, or does the difference find expres¬ 
sion chiefly in a greater or less disturbance of the atmo¬ 
sphere, resulting in an increase or decrease of the daily 
fluctuation as measured by the observed differences in 
the readings made, say at 9 A.M. from day to day ? In 
the further development of “the meteorology of the 
future,” these are some of the more important questions 
that will be first inquired into. 


OUR BOOK SHELF 

A Manual of Metallurgy. By W. H. Greenwood, 
F.C.S., Associate of the Royal School of Mines. 
(London and Glasgow : W. Collins, Sons, and Co., 
1874.) 

The author states that the work is “ primarily designed ” 
for the use of students preparing for the advanced stage 
of the examinations of the Science and Art Department; 
This, the first volume, contains 250 pages, of which 150 
are devoted to iron and steel. And it may be observed 
that as there is an excellent treatise on the Metallurgy of 
Iron, by Bauermann, in Weale’s Series, this part is less 
needed by students than the second, in which the metal¬ 
lurgy of copper, lead, zinc, silver, gold, mercury, nickel, 
cobalt and aluminium, will be described. 

Mr. Greenwood has availed himself of his notes of Dr, 
Percy’s lectures at the Royal School of Mines, and has 
spared no pains in gathering materials for the work from 
original memoirs, as well as from the few well-known 
French and German metallurgical works. The chapters 
on fuel and fire-clays are necessarily brief; but those 
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relating to iron are satisfactory. The author has de¬ 
scribed the recent improvements made with a view to 
supersede manual labour in puddling—such as the ro¬ 
tative furnaces of Siemens and Banks. Siemens^ process 
for the production of wrought iron direct from the ore is 
also given, and the excellent researches of Bell, Snelus, 
and Dr. W. M. Watts are duly noticed. In the rest 
of ^the hook, the metallurgy of tin, antimony, arsenic, 
bismuth, and platinum are somewhat briefly treated. 
The various processes are illustrated by fifty-nine well- 
chosen engravings. 

The book contains some curious verbal errors ; but, 
viewed as a whole, we have no hesitation in saying that 
the work is good, and may be recommended to the class 
of readers for \Yhom it is intended. 


LETTERS TO THE EDITOR 

{The Editor does not hold himself responsible for opimotis expressed 
by his correspondents^ No notice is taken of anonymans 
communications i\ 

Fossils in Trap 

The occurrence of fossils in the volcanic rocks of our Scottish 
carboniferous series is by no means uncommon. A conspicuous 
example was described by me in the “Transactions of the 
Geological Society of Glasgow,” vol. ii. p. 97. 

The plant remains thence derived were afterwards figured and 
described by Mr. Bmnie of hlanchester, and Mr. Carruthers of 
the British Museum, and in the latter institution ace deposited 
large polished slabs of entire trees, together with specimens of 
the enclosing rock. 

At a later period a tooth of Ctenodus cristaius was also dis¬ 
covered in the same beds. The analysis of the rock was made 
by the late Mr. John Wallace Young, Jand given by him in the 
Chemical Nems^ vol. xiii. p. 73. 

The rock enclosing these remains is so'heavy and compact, so 
completely devoid of any signs of stratification when fractured, 
that all prerious investigators, from Prof. Buckland in 1S19, 
down to Dr. Bryce in 1S65, dismissed it with a conclusive click 
of the hammer as s imply ifru/ rock not likely to contain fossils. 

The condition in winch the fossils are found may be de¬ 
scribed in the precise woras of your Nova Scotia correspon¬ 
dent (Nature, vol. x. p. 398), as ^^indissolubly united ‘zdth 
trap; ” nevertheless, there is every probability that^originally 
the enveloping matrix must have reached the fossils in the 
shape of volcanic ash, or, more likely still, in the shape of 
a thick fluid sediment enveloping the trunks of the trees as 
they stood erect, with their broken branches, leaves, and fruit 
scattered around them. We have numerous instances of ash- 
beds overlying limestone beds containing corals, and I suspect 
Mr. Honeyman's trap rock in a fluid state would resolve 
itself into a rock of the nature above indicated ; at all events, 
it would be veiy interesting to geologists on this side to receive 
specimens for closer examination. With regard to the possi¬ 
bility of fossils being enclosed and preserved in fluid lava, I may 
mention that when at Catania in 1S67, I was informed by Pr f. 
Sylvestri that oak trees on Mount Etna when overtaken by lava 
streams are not actually annihilated, but the lava forms a sort of 
hollow cylinder around the trees, in wbich they are carbonised, 
and the silex contained in the wood collects in a fused mass at 
the bottom of the trunk. Such fused masses I met with at the 
foot of some of the stems of trees excavated by me at Arran, and 
numerous pebbles, evidently derived from the same source, are 
to be picked up on the shore between the Fallen Rocks and 
the Scriden at the north end of Arran. E, A. WuNSCH 

Loch Ranza, Arran, Sept 19 


Cbrysomela Banksii 

In answer to Itir. Moggridge (Nature, vol. x. p. 335), his 
conjecture as to Chrysomela Banksu is correct; though whether the 
fluid it emits is irritating or not I cannot say. It is a habit pos¬ 
sessed by the allied generae Linse and Timarchse. 

Camberwell Road, Sept, H. Power 


Meteor 

The following is an account of a brilliant meteor which ap¬ 
peared at S.53 p.M. on Wednesday, Sept. l6 ;— 

Size : about four times that of Jupiter. 

Colour : blue, with a red tail. 

Brightness: throwing a shadow deeper than, that of a full 
moon. 

Angular measurement of tail: from 12° to 15“- 
Duration; about 15". 

Direction of course : N.W. 

Zenith distance of point of disappearance ; 75 °» 

The brilliancy of the tail threw a red light on the surrounding 
landscape. G. H. Hopkins 

Bisterne Close, Burley, Hants, Sept. 16 


THE INTERNATIONAL CONGRESS OF 
ORIENTALISTS 

T he second meeting of students of Oriental Literature 
and Science has been brought to a successful ter¬ 
mination under the presidency of Dr. Samuel Birch, 
Keeper of the Oriental Antiquities in the British Museum. 
On Monday, the 14th inst, the Congress was opened at 
the Royal Institution, 21, Albemarle Street, when the 
president delivered a brilliant and highly interesting 
address upon the scope and value of these annual meet¬ 
ings. 

“Our century,” said Dr. Birch, “has seen a striking 
revival of Orientalism, and the discoveries in Mesopotamia, 
Egypt, India, and Persia have brought again into light, 
ancient and almost forgotten monarchies, religions, and 
tongues, as they existed 4,000 years ago. Modem travel¬ 
lers have left no accessible monument uncopied, and 
immense material is now at the studenPs disposal—for the 
first time, a contemporary history of recorded events in these 
old times. In Egypt only the other day, M. Mariette discovered 
fresh inscriptions at Karimk recording the conquest of Thothmes 
III. These enabled him, in a paper just read before the French 
Academy of Inscriptions, to propose important reforms in our 
Egyptian geography. Mr. George Smith’s excavations at 
Kouyunjik have brought to light new Assyrian texts ; whilst in 
India, General Cunningham’s labours promise very important 
results. Every facility should be given for excavations in the 
East, especially for such as follow up the hints afforded by monu¬ 
mental information. Two monumental discoveries made in 
recent times are of supreme importance, namely the Canopus 
triglyph tablet and a bilingual inscription of Dali, Hdalium,’ in 
Cyprus. The Canopus stele has proved beyond a doubt, if 
doubt still lingered in dark corners, the truth ot the decipherment 
of the hieroglyphs, whilst the Dali text has led to the recovery 
of the old Cyprian language, which turns out to be of Greek 
form. The Mesopotamian and Egyptian monumental disco¬ 
veries make us acquainted with old submerged empires, and the 
Moabite stone is the most ancient document of alphabetic 
writing.” 

On Tuesday the second day’s work commenced with 
the president’s reception in the Egyptian and Oriental 
Department of the British Museum. The meeting of the 
Semitic Section, under the presidency of Sir Henry 
Rawlinson, took place in the theatre of the Royal 
Institution, where the learned Assyriologist delivered 
his opening address, in which he spoke on the great 
importance of the Semitic group of languages. 

On the conclusion of this address Prof. Jules Oppert, 
in a lengthy speech delivered in French, brought before 
the meeting the result of his labours upon the second of 
the three inscriptions of King Darius at Behistun. 

On Wednesday, after an entertainment hy the Right 
Hon. Sir Bartle Frere, and a reception at Kew Gardens 
by Dr. Hooker, in his capacity as Presidait bf the 
Royal Society, the Turanian Section opened ifs session 
at King’s College, under the presidency Sir Walter 
Elliot. After his address a very intoestingpap^ was 
read On the Study of Turanian by Prof. 

Hunfalvy, of Hungary, In pa.j^efir the Professor showed 
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by numerous facts adduced from Hungarian, Wogul 
Ostiak, and Finnish, that the established notion of 
Turanianism seems not to be well founded, and that by 
the accepted maxims it leads the student into many errors. 
The author endeavoured to show, consequently, that the 
same method of studying, which has created the Aryan 
and Semitic linguistic science, must also be applied 
to the Turanian languages, and that before such a perfect 
scientific method is reached, every comparative study of 
them must be unavailing. 

Perhaps the most interesting paper was entitled The 
State of the Chinese Language at the time of the invention 
of Writing,by Rev. J. Edkins, in which the author treated 
of the state of opinion as to the time of the invention of 
Chinese writing, the changes in the language during the 
last 1,200 years, and from the time of Confucius till A.D. 
600; and laid down the theory that the Chinese characters 
are an index to the sound of the words at the time of the 
invention, and that from them may be learned the phonetic 
changes that have since taken place; they are also an 
index to the nature and extent of the vocabulary then in 
use, and a measure of the civilisation that had then been 
attained. 

On Tuesday, the 17th, the Aryan Section sat at the 
Royal Institution under the presidency of Prof. Muller, 
whose address was listened to with absorbing interest; 
we have only space for a few extracts. 

What is the real use of an International Congress of Orien¬ 
talists ? asked the president During the last hundred, and still 
more during the last fifty years, Oriental studies have contributed 
more than any other branch of scientific research to change, to 
purify, to clear, to intensify the intellectual atmosphere of 
Europe, and to widen our horizon in all that pertained to the 
science of man, in history, philology, theology, and philosophy. 
The East, formerly a land of dreams, of fables and fairies, has 
become a land of unmistakeable reality ; the curtain between 
the West and the East has been lifted, and their old forgotten 
home stands before them again in bright colours and definite 
outline. Before all, a study of the East has taught the same 
lesson which the northern nations once learnt in Rome and 
Athens, that t^ere are other worlds beside pur own, that there 
are other religions, other mythologies, otuer laws, and that the 
history of philosophy from Thales to Schlegel is not the whole 
history of human thought. In all these subjects the East had 
supplied parallels, and all that was implied in parallels, viz., the 
possibility of comparing, measuring, and understanding. The 
comparative spirit was the truly scientific spirit of the age, 
nay, of all ages. An empirical acquaintance with single 
facts did not constitute knowledge in the true sense of the 
word. He advocated the founding of chairs in our Uni¬ 
versities for the languages and antiquities of various extinct 
and existing peoples, and spoke of the great service which 
properly educated missionaries might render as pioneers of 
scientific research, What I should like to see is this, he 
said: I should like to see ten or twenty of our non-resi¬ 
dent fellowships, which at present are d >mg more harm than 
good, assigned to missionary work, to be given to young men 
who have taken their degree, and who, whether laymen or 
clergymen, are willing to work as assistant missionaries on 
distant stations j with the distinct understanding that they should 
devote some of their time to scientific work, whether the study 
of languages, or flowers, or stars, and that they should send 
home every year soine account of their labours. These men 
would be like scientific consuls, to whom students at home 
might apply for information and help. Thirdly, Prof. 
Miiller continued, I think that Oriental studies have a 
claim on the colonies and the colonial governments. The 
English colonies are scattered all over the globe, and many of 
them in localities where an immense deal of useful scientific 
work might be done, and wotdd be done with the slightest en¬ 
couragement from the local authorities, and something like a 
systematic supervision on the part of the Colonial Office at home. 
Row, we should bear in mind that at the present moment some 
of the tribes living in or near the English colonies iii Australia, 
Polynesia, Africa, and America, are actually dying out, their 
languages are disappearing, their customs, traditions, and re- 
will soon be completely swept away. To the student of 
language rim dialect of a savage tribe is as valuable as SansTcrit 


or Hebrew, nay, for the solution of certain problems, more so; 
everyone of these languages is the growth of thousands and 
thousands of years, the workmanship of millions and millions 
of human beings. If they were now preserved they might here¬ 
after fill the most critical gaps in the history of the human race. 
And this is not all. The study of savage tribes has assumed a 
new interest of late, w’hen the question of the exact relation of 
man to the rest of the animal kingdom has again roused the 
passions, not only of scientific inquirers, but also of the public at 
large. Now, what is wanted for the solution of this question is 
more facts and fewer theories, and these facts can only be gained 
by a patient study of the lowest races of mankind. 

At Dr. Birches, who gave a reception in the afternoon 
at his official residence, an agreeable surprise awaited the 
guests. A secretary of legation had just arrived from the 
French Embassy, bearing an official and holograph letter 
to Dr. Birch from the Comte de Jarnac, and a handsome 
jewel-box, containing the rare and exceedingly honourable 
decoration of the Golden Palm Branches, or, to speak 
more correctly, the order of “ Officier de ^Instruction 
Publique,” a decoration only conferred upon persons of 
the highest scientific and literary merit, and confined to 
ten personages only. 

The Hamitic Section assembled in tlie evening at the 
rooms of the Society of Biblical Architecture, Conduit 
Street. The most interesting paper was On the 
Place of the Lake or Sea passed by the Israelites at the 
Exodus,^' by his Excellency Prof. Brugsch, in French. 
The author was listened to with rapt attention as he 
endeavoured to demonstrate that the Hebrews did not 
really cross the Red Sea, but between the Bitter Lakes 
lying to the north of the sea. This paper will be printed. 

On Friday, the i8th, the Aryan and Archmoiogical Sec¬ 
tions met, and in each valuable papers were read. 

1 n the afternoon of Saturday, the Ethnological Section, 
under' the presidency of Prof. Owen, CB., F.R.S., 
Superintendent of the Natural History Collections in the 
British Museum, met at the rooms of the Royal Asiatic 
Society, where a very large attendance was gathered to 
hear the interesting addresses of the distinguished 
president 

In illustration of contributions to the physical elements of 
ethnology, Prof. ^ Owen referred to the five quarto volumes 
of photographic illustrations, with descriptions of the various 
castes,^ outcasts, traders and artisans, soldiers, outlaws, and 
primitive hill tribes of Plindostan, issued by the India 
Office, under the editorial care of Sir John William Kaye 
and Dr. Forbes Watson. To Dr. Mouatt, when in the 
Indian service. Prof. Owen had first been indebted for the ma¬ 
terials of a report on the natives of the Andaman Islands, published 
by the British Association in 1861. The language of that dwarf 
Nigrito race had been well studied by Mr. Homfray, and additional 
information had been recorded by other scientific Indian officers, as 
by Surgeon Francis Day and the lamented P. Stoliezka. In a brief 
summary of present knowledge of theNigrito and Papuan tribes the 
president laid stress upon the geological and collateral evidences 
of their origin on land trusts related in time to recent 
geological changes, to a period vastly remote in relation to 
historical time. Their interest to the ethnologist was the reten¬ 
tion by certain, now insulated, groups of Nigrhos, of an early 
— he would not say primitive—condition of humanity, like those 
of some pre-historic races in Europe. The shell-mounds of the 
Andaman Islands, e.g,, were compared with the “ Mtchen- 
middens,’ on North European shores. The Nigritos of the 
Andamans, like those of New Guinea, waged an unmitigated, 
micompromisbig hostility, by force and fraud, against invaders. 
Such disposition was comparable to that which the brute species 
in their wild state bear to man. These Nigritos seem to realise 
instinctively their fate through contact with a higher race. 
Since the establishment of a penal settlement in the smaller of the 
Andaman Islands, kindly disposed ladies have taken in hand 
Mincopie girls; some swam back to the larger islands, others, 
retained and taught to the age of puberty, were returned to their 
tribe. Theyfforthwith resumed its condition and cast off their 
garments. ^ The men girt the abdomen, against pangs of hunger, 
with a flexible tendril 5 but in other respects these dwarf Nigritos 
exhibit quite a prelapsarian, or qu^niimnous, itticx>n?PQUsitess 
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of nakedness. After touching upon previous hypotheses that had 
been broached of the origin of Hill-men, Mincopies, and Papuans, 
the president summarised the observation s^on which he founded a 
recommendation to ethnologists to pause before concluding that 
the present disposition of land and sea was necessarily associated 
with the origin of such low forms of humanity, and to admit the 
possibility, if not probability, of its contemporaneity with the 
latest geological changes on the earth's surface. Prof. Owen 
then passed to the consideration of the origin, antiquity, and 
race»characters of th© first scientifically known civilised people. 
This part of the discourse was illustrated by a diagram of the 
dynasties and reigns of Eg^’ptian kings, and enlarged views from 
photographs of portrait-sculptures of individuals of the third and 
fourth dynasties, of a Hykshos Pharaoh of the sixteenth dynasty : 
of a monarch of the twentieth dynasty, belonging to the native 
race, after the expulsion of the “Shepherd Kings/' and of 
Pharaohs of the Greek race, including one of Cleopatra, which, 
from the circumstances of its discovery, supported the belief of its 
being a true likeness of that queen. To ethnologists the greatest 
interest W'as attached to the evidences of the physiognomies of 
the race that founded the civilisation of ancient Egypt. They 
are supplied by statues of eminent individuals of well-to-do 
families, discovered in the temples connected with the tombs. 
Some are of wood, some of alabaster, some of granite ; but the 
noblest of these is the statue of Chephren, the Phra, or Pharaoh 
of the fourth dynasty, who built the second of the great pyramids 
of Ghizeh. It was discovered by Mariette Bey in the temple 
contiguous to that mighty organised cairn or tomb. It is of life- 
size ; the Pharaoh is seated on his tliroiie, carved out of one 
block of the beautiful, intractable, and rare mineral called 
“diorite.” Photographs of this statne were exhibited. The 
face, with features as refined and intellectual as those of a mo¬ 
dern European, has a calm, dignified expression, free from the 
conventionality of the statues of later monarchs. The anatomy 
of the frame was as true as in works of art from the chisel of 
Michael Angelo. According to the **table” exhibitetl, this 
king lived B.C. 4200. The sculptor wrought thirty-seven cen¬ 
turies before Phidias. What was the period of incubation 
necessary to attain such perfection in both the creative and 
mecijanical departments of the noblest of the arts? Prof, Owen 
then briefly discussed the evidence for this high antiquity. To 
the most philosophic and knowledge-loving of the kings of the 
Greek dynasty we owe the translation into Greek of the records 
written in the language, and entrusted to the care of the respec¬ 
tive priesthoods of Egypt and of Judsa. Between these records 
iliere was greatj discrepancy. Egypt had risen from a long 
mythical period to become a state ruled by one mortal Phra, or 
king, at a period, according to Manetho, contemporaneous, 
according to Esdras, with the Creation! A later Pharaoh, 
Cheops, was, according to the Egyptian chronicle, building his 
pyramid at a time when, according to the Hebrew reckoning, 
the world w^'as being submerged by the Flood. The attitude of 
the ethnologist, in the presence of the Manethonian and Septu- 
agint documents, was plain ; he has to put away any partiality 
towards one or other of the respective authors ; any presumption 
of the superior claims of either to recognition ; and to test them 
by facts open to discovery, and on which the truth-getting 
faculty can base scientific conclusions. This attitude in reference 
to the Hebrew record is taken by the “ Palestine Exploration 
Fund.” A like investigation cf the remains of edifices, works of 
art, monumental records akin to the “ Moabite Stone,” geolo¬ 
gical and zoological phenomena, had been carried on in Egypt 
for a longer period and with richer results than else¬ 
where, Among the labourers in this monumental field the pre¬ 
sident more especially paid tribute toXepsius and Mariette Pey. 
The testimonies hearing on Manetho's chronology were then 
briefly enumerated. ‘From these the president inferred that if 
the Sebennyte priest had erred it was by omission rather than 
commission j and he expressed his conviction that the chronology 
set forth in the diagram best squared with the sum of scientific 
evidence on this important question. In the present palseonto- 
logicai evidence of the antiquity of the human race, 7,000 years 
seemed but a brief period to be allotted to the earliest civilised 
administratively-governed community ; it seemed natural that 
such conditions should first have arisen in a land with such 
unique blessedness of soil and climate as Egypt; and with the 
high radai character of the people flourishing under its anteddu- 
vian Pharaohs. The question as to the origin of this race was 
then discussed; follow^ by remarks on the evidence of the 
periods required for the origin of the leading varieties of the 
human species. Some remarks on the evidences of the reMve 


antiquity of Egyptian and Chaldman civilisation followed ; and 
the president concluded by appealing to his fellow Orientalists 
to cast aside prepossessions as to time, place, affinity, race, tor 
which there may not be any groundwork of rightly observed 
well-determined data, and to bring to bear on the dark vistas of 
the past the pure, dry light of science. 

Dr. Forbes Watson, M.A,, read a most important 
scientific paper ‘^Oii the establishment, in connection 
with thelndia hluseum and Library, of an Indian Institute 
for Lecture, Inquiry, and Teaching, and on its Influence 
on the Promotion of Oriental Studies in England, on the 
Progress of Higher Education among the Natives of 
India, and on the Training of Candidates for the Civil 
Service of India.” 


The India Museum and Library, Dr. Watson said, would 
affoid a most suitable nucleus for the organisation of a 
centre for Indian research and information. Such a purpose 
would be best effected by establishing in connection with the 
museum and library an institute for lecture, inquiry, and teaching 
on all Indian subjects. Such an institute would prove highly 
advantageous from every point of view. The chief object of all 
scientific institutions is the promotion of research and the dis¬ 
semination of information—the increase of knowledge, and the 
increase in the number of x>eople possessed of it. In either 
direction these institutions woul I prove more effective if com¬ 
bined than if separate. It is clear that the public usefulness of 
the museum and library would be extended by the lectures and 
teaching of the institute ; and that the action of the institute on 
the other hand would be supplemented by its connection with 
the museum and library. 

The following is the plan of arrangement for an Indian 
Museum which would divide the whole of its contents into a 
series of groups and sub-groups affording a connected view of the 
country and its people. This plan takes account of the library as 
well; in fact, with regard to some of the divisions, reference 
must be made to the library for a large portion of the materials, 
and with regard to others for the whole of them. 


A. The Country and its 
Resources, 

I. Ccv ^ raj >/ iy . 

a. Boundaries and Adminis¬ 

trative divisions. 

b. Orography. 

c. Plydrography. 

(L Meteorology. 


B. The People and their 
Moral and Material 
Condition, 

4. Ethnography, 
a. Races, 

i>. Castes and religious sects. 
t\ Population and vital sia- 
tistics. 


2 . Natural History. 

a. Geology and Mineralogy. 

b. Soil. 

c. Flora. 

d. Fauna. 

3. Agriculture^ Manufactures^ 

and Commerce. 

a. Raw produce, mining agri¬ 
culture, forestry, Sic. 
h. Trade and manufactures- 

c. Tools, machinery, processes. 

d. Locomotion by land and 

water. 

e. Harbours, hghthouses, 

docks, warehouses, fairs 
and markets, telegraph 
and postal communica¬ 
tions. 

f . Currency, banks, &c. 

g. Coins, weights, and mea¬ 

sures. 


5. History and Adminisfrathn. 

a. Philology. 

b. Archeology. 

L\ Mythology. 

d. liistorical Geography. 

e. Political and Administra¬ 

tive History- 
/. Legislation. 
g Current Administration. 

6. Homes tie and Social Eco¬ 

nomy. 

a. Food and cooking. 

b. Houses and buildings. 

c. Clothing and personal 

decoration. 

d. Manners and customs. 

e. Health and sanitation. 

/. Education. 

g. Religion. 

%. Fine and decorative art, 
i. Science and literature-'' 


Several other papers were taLea aS' 
session, of the Congress ended with.,,,the ,bC;St' 

Petersburg for the ipeeting of the 

the evening the Lord Mayor :jBefiiberB at 

a magnificent banquet at the Ppuse. 
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COMMON WILD FLOWERS CONSIDERED IN 
RELATION TO INSECTS* 

II. 

'T'HE Common Heaths {Erica tetralix and E. chierea) offer us 
another very ingenious arrangement In E, tetralix (the 
Cross-leaved Heath), for instance, the flower is in the form of a 
bell (Fig. 15), which hangs with its mouth downwards, and is 
almost closed by the pistil {st\ which represents the clapper. 
The stamens are eight in number, and each terminates in two 
cells, "which diverge slightly, and have at their lower end an 
oval opening. But though this opening is at the lower end of 
the anther cells the pollen cannot fall out, because each cell, 
just where the opening is situated, touches the next anther cell, 
and the series of anthers thus form a circle surrounding the pistil 
and not far from the centre of the bell. Each anther cell 
also sends out a long process, which thus forms a series of 
spokes, standing out from the circle of anthers. Under these 
circumstances, a bee endeavouring to suck the honey from the 
nectary cannot fail firstly to bring its head in contact with 
the viscid stigma, and thus to deposit upon it any pollen 
derived from a previous visit; and secondly, in thrusting its 
proboscis up the hell, it inevitably comes in contact with one of 
the anther processes, w’hich acts like a lever and dislocates the 
whole cha'n of anther cells when a shower of pollen falls from 
the open anther cells on to the head of the bee. t 



15. Fig. 16. Fig. 17. 


In the allied genus Vaccinium there is a similar arrangement, 
but the anther cells are closed, not by touching one another, but 
by rating against the style, so that the style itself closes the 
openings until the anthers are distributed by the proboscis of the 
bee. K uUginosum is much larger than K myrtillus, and con¬ 
sequently more conspicuous ; V. myrtillus^ on the other hand, 
has the compensating advantage of being richer in honey. 

The genus Arbutus also is said to agree in essentials with 
vaccinium. 

In many cases the effect of the colouring and scent is greatly 
enhanced by the association of several flowers on one branch or 
raceme, as, for instance, in the Wild Hyacinth, the Lilac, and 
othe rfamiliar mstences. In the great family of Umbelliferm this 
further taken advantage of, as in the common 
Wild Chervil {Ckcrc^hylluffi sylvestre). 

In this group the honey is not, as in the flowers just described, 
situated at the bottom of a tube, but lies exposed, and is there- 
V ^ great "variety of small insects. The union of 

the florets into a head is, moreover, not only of advantage in 
rendering them more conspicuous, but also effects a considerable 
saving of time, as it enables the insects to visit a given number 
of insects more rapidly, and consequently renders their fertilisa¬ 
tion more certain than if they had stood ringly. 

The self-fertilisation which, in small flowers such as these, 

* Continued from p. 406. 

, ; \ Popdar Scieme Eevieut, ApviXxZ'jQ, 


would otherwise naturally occur, is provided against by the fact 
that the flowers are generally proterandrous, that is to say, the 
stamens ripen before the pistil, and the latter is not mature until 
the former have shed their pollen. In some cases, as, for instance, 
in Myrrhis, the flowers of one head are all firstly in the male 
condition, and subsequently in that with mature stigmas, none of 
them arriving at the second stage until they have all passed 
through the first. 

In CJierophylhim the petals are not symmetrical, the outer 
ones being considerably larger than the others, and in many 
umhellifers the florets themselves on the outer edge of the hunch 
or umbel are considerably larger than the inner ones. 

This distinction is carried still further in the Compositse, where 



Fig. i8. 


also the florets are so closely packed together that the whole 
umbel is commonly, though of course incorrectly, spoken of as 
a flower. 

For instance, the heads of the common Daisy, as I need 
hardly mention, are not strictly speaking flowers, but bunches of 
flowers closely packed together on a common base or receptacle. 

The advantages of this arrangement are :— 

1. That the flowers become much, more conspicuous than 
would be the case if they were arranged singly. 

2. That the facility with which the honey is obtained renders 
them more attractive to insects. 

3. That the visits of the insects’are more likely to be effectual, 



Fig. 19. ■ Fig. 20. 


since the chances are that an insect which once alights, touches 
several, if not many, florets. 

^ No wonder, therefore, that the Compositse are the most exten¬ 
sive family among flowering plants, are represented in every 
quarter of the globe and in every description of station,* and 
contsdn nearly leva thousand species. 

If we take, for example, the common Feverfew, or large 
white Daisy {Chrysanthemum partJicniu7n\ which has been 
well described by Dr, Ogle,t the flower-heads consist of an 
outer row of female florets, in which the tubular corolla ter¬ 
minates on the outer side in a white leaf or ray, which doubtless 

* Bentham, "Handbook of the British Flora/’ vol L p. 40S ; Jour. Linn. 
Soc. 1873, p. 335. 

t Popular hctence Revine, April 1870. 
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is useful in making the floiver conspicuous. The inner florets 
are also tubular, but are small, yellow, and without rays. Each 
of these florets is furnished with stamens as well as a pistil. The 
stamens are united on their inner sides so as to form a closed 
tube, within which the pistil lies. They ripen before the pistil, 
and dehisce on their inner sides, so that the pollen is discharged 
into the upper end of the tube above the head of the pistil. 
When the flower opens the pollen is already ripe, and fills the 
upper part of the stamen tube. A floret in this condition is re¬ 
presented in Fig, 15. The pistil, however, also continues to 
elongate, and at length pushes the pollen against the upper end 
of the tube, which gives way, and thus the pollen is forced out of 
the tube, as shown in Fig. 16. The pistil itself terminates in two 
branches, which at first are pressed closely to one another, and 
each of which terminates in a brush of hairs (Fig. 17). As the 
style elongates this brush of hairs sweeps the pollen cleanly out 
of the tube, and it is then removed by insects. When the pistil 



Fig. 21. 


has attained its full length two branches open and curve down¬ 
wards so as to expose the stigmatic surfaces (Fig. 17, st) which 
had previously been pressed closely to one another, and thus 
protected from the action of the pollen. From this arrange¬ 
ment it is obvious that any insect alighting on the flower-head of 
the Chrysanthemum would dust its under-side with the pollen of 
the younger flowers, which then could not fail to he brought into 
contact with the st^matic surfaces of the older ones. As the 
expansion of the flowers begins at the outside and thence extends 
to the centre, it is plain that the pollen of any given floret can¬ 
not be used to fertilise one situated on its inner side. Conse¬ 
quently, if the outer row of florets produced pollen, it would, in 
the great majority of cases, be wasted. 1 hav^ however, ^eady 
mentioned that florets do not produce pollett, while the 
saving thus effected enables them to produce a laigar corolla. 
It is also interesting to observe that in these enter flowo^ the 


branches of the pistil do not possess the terminal brush of Isairs 
which, in the absence of pollen, would be useless. 

In other Compositaj, as in the Marigold, while the ray fiowert 
produce no pollen, the disc flowers develop stigmas only. In this 
case, as in the Feverfew, the pistil of the ray flowers does not 
require or possess the terminal brushes of hairs, as there is no 
pollen to be swept out- The central flowers, on the other hand, 
though they develope no stigmas, require a pistil in order to 
force the pollen out of the anther tube- Hence the pistil is pre¬ 
sent as usual, but the head is simple and not bifid. This com¬ 
plete alteration of the function of the pistil is extremely curious 

Perhaps no group of flowers offers more remarkable adapta¬ 
tions than the orchids, which have been so admirably described 
by Mr. Darwin,'^ As an illustration of our English species, 
I shall take the common early purple orchis {On/m nmadd]^ 
as being one of the commonest, if not the commonest, species ; 
and a fair example of some of the remainder, which however 
differs in many interesting and important points. 

Fig. iS represents the side view of a flower, from which all 
the petals and sepals have been removed, except the labellum (/), 
half of which has been cut away, as well as the upper portion 
of the near side of the nectary (//). The pollen forms two masses 
(Fig. 19, a a), each attached to a tapering stalk, which gives 
the whole an elongated pear-like form, and is attached to a 
round sticky disk (i/), vrhich lies loosely in a cap-shaped envelope 
or rostellum (r). This envelope is at first continuous, but the 
slightest touch causes it to rupture ti-ansversely, and thus to 
expose the two viscid balls (Fig. 20, J). No\v suppose an insect 
visiting this flower; it alights on the labellum, and pushing its 
proboscis down the nectary to the honey, it can hardly fail to 
bring the base of the proboscis into contact with the two viscid 
discs, which at once adhere to it, so that when the insect draws 
back its proboscis, it canies away the two pollen masses. It is 
easy to imitate this with a piece of grass, and to carry away on it 
the two pollen masses and their stalks. If, however, the pollinium 
retained this erect position when the insect came to the next 
flower, it would simply be pushed into or against its old position. 
Instead however of remaining upiight, the pollinia, by the con¬ 
traction of the minute disc of membrane to which they are 
attached, gradually turn downwards and forwards, and thus when 
the insect sucks the next flower, the thick end of the club exactly 
strikes the stigmatic surface {si). The pollinium or pollen mass 
consists of packets of pollen grains, fastened together by elastic 
threads. The stigma, however, is so viscid, that it pulls off 
some of these packets, and ruptures the threads, without re¬ 
moving the whole pollinium ; so that one pollinium can fertilise 
several flowers. 

I cannot resist mentioning the case of Catasetum, one of the 
Vaudroe, which, as Mr. Darwin says, “are the most remarkable of 
all orchids.” In Catasetum (Fig. 21) the pollinia and the stigmatic 
surfaces are in different flowers, hence it is certain that the former 
must be carried to the latter by the agency of insects. The 
pollinia, moreover, are furnished with a viscid disc, as in orchis, 
but from the large size of the flower, and the position of the honey, 
the insect has no inducement to approach, and in fact does not 
touch, the viscid disc. The flower, however, is endowed with 
a peculiar sensitiveness, and actually throws the pollinium at the 
insect Sir. Darwin has been so good as to irritate one of these 
flowers in my presence: the pollinium was thrown nearly 3 ft., 
when it struck and-adhered to the pane of a window. This 
irritability, however, is confined to certain parts of the flower of 
Catasetum saccattum^ which is also shown in section in Fig. 22. 
In this figure it will be seen that the pollinium {dp) is curved, 
and in a state of considerable tension^ but retained in that posi¬ 
tion by a delicate membrane. Now, insects alight as usual on 
the labellum of the flower (/), and it will be seen that in front of 
it are two long processes, or antennoe In some species of 

Catasetum both these antennm are highly irritable; in the present 
species the right-hand one is apparently funetionless; but the 
moment the insect touches the left-hand one, the excitement is 
conveyed along it, the membrane retaining the pollinium is 
ruptured, and the latter is immediately jerked out of the flower 
by its own elasticity, with considerable force, with the vfedd 
disc foremost, and iir such a direction as to come in 
the head of the insect which had touched the antmEWi * 

I will only mention one other tropical 
Maregravia mpenthoides^ described by 
resting work, ‘‘The' Naturalist in Nicaragitm'^.The/powers 
are disposed, in a cirde, and ben^eath are mmc 
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pitcher-like vessels, whicli secrete a sweetish, liquid, and thus 
attract numerous insects. These again bring birds, which can 
hardly fail to brush against the flowers, and thus convey the 
pollen from one to the other. 

In the flowers hitherto described, while the several species 
offer the most diverse arrangements, we have met with no diffe¬ 
rences within the limits of the same species, excepting those 
dependent upon sex. I must now call attention to some cases in 
•which the same species possesses flowers of two or more kinds, 
which sometimes, as in the Violet, are adapted to different con¬ 
ditions ; but more frequently are so constituted as to ensure 
cross-fertilisation. 

In some of the violets ( V. odorata, canhia^ &c.), besides the 
blue flowers with which we are all so familiar, but which produce 
very little seed, there are other autumnal flowers, almost without 
petals and stamens, and w^hich indeed have none of the appear¬ 
ance of true flowers, but in which the seeds are produced. As 
these curious flowers, however, have no relation to our present 
subject, I shall not now dwell on them. 

I pass on to the genus Primula, which offers a most interesting 
case of dimorphism. The Cowslip and Primrose resemble one 
another in many respects, though the honey they secrete must be 


a 



Fig. 22. Fig. 24. 

very different, for while the Cowslip is habitually visited during 
the day by humble bees, this is not the case wdth the Primrose, 
which, in Mr. Darwin^s opinion, is fertilised almost exclusively 
by moths. ^ Linn. Soc., vol. x. p. 438.} This, however, 

is a digression. 

Corresponding differences occur in the Polyanthus and Auricula, 
and had long been known to gardeners, and even to school 
children (by whom the two kinds of flowers are known as pin¬ 
eyed’C and *Hhumb-eyed ”), but it was reserved for the genius 
and perseverance of Mr. Darwin, to explain * the significance of 
this curious phenomenon, and the important part it plays in the 
economy of the flower. Now that Mr. Darwin has pointed tbitt 
out it is efficiently ob'vious: an insect thrusting its proboscis 
down a p^^rose of &e long-styled form would dust its proboscis 
apart, whiph, when it visitS. a short-styled flower would come 
just opposite 'the head of the pistil, and could not fail to deposit 
some of the pollen on the stigma. Conversely an insect visiting 
a short-styled plant would dust its proboscis at a part further 
from the tip, and which, when it subsequently visited a long- 
styled flower, would again come just opposite to the head of the 
pistil. Hence we see that by this beautiful arrangement insects 
will carr>^ ilie pollen of the long-styled form to the short-sfyled, 
and vice versa. 

There are other points in which ^the two forms differ from ohe 

''"' ‘ ■ * Linnmn 1862, p: 77. 


another: for instance, the stigma of the long-styled form is 
globular and rough, while that of the short-styled is smoother, 
and somewhat depressed. The pollen of the two forms is also 
dissimilar, that of the long-styled being considerably smaller 

than the other, 7-yoooilis of an inch in diameter against 

7000 

or nearly in the proportion of three to two ; a difference the im- 



Fig, 25. Fig. 25. 


portance of which is obvious, for each has to give lise to a tube 
which penetrates the whole length of the style, from the stigma 
to the base of the flower, and the tube in the long-styled form 
must therefore be nearly twice as long as in the other. Mr. Dar¬ 
win has shown that much more seed is set if pollen from the one 
form is placed on the pistil of the other, than if the flower is 
fertilised by pollen of the same form, even if taken from a dif- 



Fig 27. Fig. 28. Fig. 29. 


ferent plant. Nay, what is most remarkable, such unions in 
Primula are more sterile than crosses between distinct, though 
nearly allied species of plants, have in some cases been found 
to be. 

The majority of species of the genus Primula appear to be 
dimorphic, but not all.* 

Mr. Darwin has pointed out f that several species of Linium 



Fig. 30. Fig. 31. 


are dimorphic in the same manner as the Cowslip and Prim¬ 
rose. Lytkrum salicaria^ however, $ is even more remarkable, 
since as was remarked by Vaucher, bnt first explained by Mr, 
Darwin, it presents us with three distinct forms (each contain- 

* Scott, Proc. Linn. Soc., vol vul, 1864, p. 8a 
t Jour. Linn. Soc.i 1863, p. 69. 

* ■ 1 Linn. Jour. .,1864, p, 169. ^ , i .. 
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ing a pistil and two groups of stamens), wliicli he calls, from the 
relative lengths of their pistils, the long-styled, mid-styled, and 
short-styled. In this species, also, it is remarkable that the 
seeds of the three forms differ from one another, 100 of the long- 
styled seeds being equal to 121 mid-styled or 142 short-styled. The 
pollen grains also not only differ in size (the long stamens having 
the largest-sized pollen grains, the middle-sized stamens middle- 
sized pollen grains, and the short stamens small pollen grains), 
but also in colour, being green in the longer stamens, and yellow 
in the shorter ones; while the filaments are pink in the long 
stamens, uncoloured in the shorter ones. Mr. Darwin has also 
proved^ by experiment that this species does not set its seeds, if 
the visits of insects ares prevented; in a state of nature, how¬ 
ever, the plant is much frequented by bees, humble-bees, and 
flies, which always alight on the upper side of the flowers in the 
stamens and pistil. 

He has also shown that in this species, as in Primula, perfect 
fertility can only be obtained by fertilising each form with pollen 
from stamens of corresponding length. This case is indeed most 
complex, as the pollen of each set of stamens, when applied to 
the same stigma, acts most differently, and it would appear that 
the greater the inequality in length between the pistil and 
stamens, the greater the sterility. 

The genus Lythrum is also remarkable for the great differences 
existing between different species. Z. gt-cefferi, like Z. salimria^ 
is trimorphic; while Z. tkymifoUa is dimorphic ; and Z. hysso- 
pifolia is homomorphic. ' 

Let us consider the manner in which the bees are adapted to 
the flowers. ^ Although we may in one respect say that the gene¬ 
ral organisation of the insect is modified with reference to these 



Fig. 32. Fig. 33. Fig. 34. 


relations, still, as MiiUer, from whom the following facts are 
mainly taken, has well shown, the parts which have been the 
most profoundly modified are the mouth and the legs. If we 
are asked why we assume that in this case the mouth-parts and 
legs have been modified, the answer is that they depart greatly 
from the type found in allied insects, and that between this type 
and these modified examples various gradations are to be found. 

The mouth of an insect, say of a wasp (Fig. 23), is composed 
of (i) an upper lip, a, (2) an underlip, Z, (3) a pair of anterior 
jaws or mandibles, and (4) a pair of posterior jaws or maxillae, c. 
These two pairs of jaws work laterally, that is to say, from side 
to side, and not as in man and other mammalia, from above to 
below. The lower lip and maxillae are each provided with a 
pair of feelers or palpi {c and d, x). The above figures repre¬ 
sent the mouth-parts of a wasp, in which, as is very usually the 
case, the mandibles are hard and homy, while the maxilke are 
more delic^e and membranous. In the different groups of insects 
these organs present, however, almost infinite variations. 

Fig. 24 represents the mouth-parts of a bee, Prosopis (Fig. 25). 
The bees belonging to this genus construct their cells in sand, or 
in dry bramble sticks, lining them with a transparent mucus, 
which they smooth down with their trowel-like lower lip 
and which hardens into a thin membrane. That the mouth 
of Prosopis probably represents the conchtion of that of the an- 
c^tors of the hive-bees before their mouthparts underwent 
spedal modifications, may be inferred from the fact that the 
same type occurs in other allied groups, as is shown in Fig. 26, 
which represents the mouth of a wasp (Polistes), also seen from 
below. 

We may therefore consider that Prosopis riiows us special 
adaptation for the acquirement of honey, and in fact though the 
bees belonging to this genus feed their young on honey and 
pollen, they can only get the fonner from those flowers in which 


it is on the surface. In Andrena (Fig. 27), Halictus (Fig. 28), 
Panurgus (Fig.^ 29), Halictoides (Fig, 30), and Chelostoma (Fig. 
31), we see various stages in the elongation of the lower lip until 
at length it reaches the remarkable and extreme form which it 
now presents in the hive- and humble-bees, and which enable 
them to extract the honey from most of our wild flowers, though 
no bees have the proboscis so much elongated as is the case with 
some butterflies and moths; perhaps as Hermann Miiller has 
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suggested, because the necessity of usii^ their mouths for certain 
domestic purposes has limited its specialisationJu this particular 
direction. 

There are several flowers which are inaccessible to hive-bees, 
and to Bomhis terrestris, which has a shorter proboscis than 
some of the other species belonging to that genus, Hermann 
Muller mentions, for instance, 3 iat he has often seen Bombus 
terrestris endeavouring, in vain, to suck the flowers of the Oxlip 
{Primula elaiior). Plavipg satisfied themselves that they were 
unable to do so, but not till then, they proceeded to cut a hole in 
the base of the tube, and thus arrived at the honey. This seems 
to show, he observes, that they act upon the results of expe¬ 
rience, and not by what is called mere instinct Indeed any one 
who has watched bees in greenhouses will see that they are 
neither confined by original instinct to special flowers, nor do 
they visit all flowers indifferently. Miiller mentions several cases 
in which he has seen honeyless flowers visited by insects ; 
Genista tincforia, for instance, is frequently visited by insects in 
search of honey although it does not contain any. 

Certain insects, on the other hand, confine themselves to par¬ 
ticular flowers. Thus, according to H. Muller, 

Andrena jiorca visits exclusively Bryonia dioica, 

Halictoides ,, ,, species of Campanula^ 

Andrena hattorjiana ,, ,, Scabwsa arrmsis, 

Cilissa melauara ,, ,, Lytterum salkana, 

Macropis labiaia ,, „ Lysimackia vulgar is, 

Ostm'a adunca ,, ,, Echium^ 



Fig. 37. 


It would also appear that individual bees differ somewhafin 
their mode of treating flowers. Some humble bees 1^ 
honey of the French Bean and the Scarlet Runner m the liegiti- 
mate manner, while others cut a hole in the tube and tite 
it surreptitiously; and Dr. Ogle has observed th^ he 
followed any particular bee she always proo^eAd in same 
manner; some always entering by the nioftih, Mtas always 
cutting a* hole. -'He particularly this .was the case 

with be^ of one and the same iafes, theiefore^ that 
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they differ from one auotlier in their degrees of juteliigence; 
and liis observations, tliough of course not conclusive, are in^ 
teresting and suggestive. 

If again we examine the hind legs of bees, we shall find 
similar gradations. In Prosopis (Fig. 32) they do not differ 
materially from those of genera which supply their young with 
animal food. Portions of the leg, indeed, bear stiff hairs, the 
original use of which probably was to clean this burrowing insect 
from particles of sand and earth, but which in Prosopis assist also 
in the collection of pollen. 

Fig. 33 represents the hind leg of Sphecodes (Fig. 34), a 
genus in which the tongue resembles in form that of Halictus. 
Here we seethe hairs decidedly more developed, a modification 
which has advanced still further in Halictus (Fig 3 35), in which 
we see that the development of the hairs is most marked on those 
segments of the hind legs which are most conveniently situated 
for the collection and transport of pollen. 

In Panurgus the same change is still more marked, and 
the pollen-bearing apparatus is confined to the tit i*!"and 
first segment of the tarsus, a differentiation which is even 
more apparent in Anthophora. In these bees the pollen is 
simply entangled in the hairs of the leg as in a brush, but 
there are other genera, as for instance the humble bees and the 
hive bee, which moisten the pollen with honey, and thus form it 
into a sticky mass, which is much more easy to carry, and is 
borne, not round the leg, but on one side of it. In the humble 
bee (Bombus, Fig. 36), for instance, the honey is borne on the 
outer side of the hinder tibiae, which are flattened, smoothed, 
and bordered by a row of stiff curved hairs, which thus constitute 
it a* sort of little basket. Lastly, in the hive bee (Fig, 37), the 
adaptation is still more complete, the hairs on the first tarsal seg¬ 
ment are no longer scattered, but are arranged in regular rows ; 
and the tibial spurs inherited by Bombus from far-distant 
ancestors have entirely disappeared. 

In some bees the pollen is collected on the body, and here also 
we find a remarkable gradation from Prosopis, which has only 
minute and simple hairs, like a wasp j through Sphecodes, a 
Horaada, in which the longer hairs are still few, and generally 
simple, though some few are feathered; to Andrenaand Halictus, 
where the hairs are much more developed; a change which is 
inore marked in Sarapoda, Colletes, and Megachile ; still more 
so in Osmia andiAnthophora i until we nome to the humble bees, 
in winch the wKole bodty k covered with lapg feathered hairs. 

Although flowers p>resent us with all these beautiful and com¬ 
plex contrivances, whereby the transfer of poUen from flower to 
flower is provided for and waste is prevented, yet they are imper¬ 
fect, or at least not yet perfect, in their adaptations# Many small 
insects obtain access to flowers and rob them of their contents. 
Malva rotundifolia can be, and often is, sucked by bees from the 
outside, in which case the flower derives no advantage from the 
visit of the insect. In Medkago satim, also, insects can suck 
the honey without effecting fertilisation, and the same flower 
continues to secrete honey after fertilisation has taken place, and 
when apparently it can no longer be of any use. Fritz Muller 
has observed that, though Posoqueria fragj^ans is exclusively 
fertilised by night-flying insects, many of the flowers open in the 
day, and consequently remain sterile. 

It is of course possible that these cases may be explained 
away j nevertheless, as both insects and flowers are continually 
altering in their structure and in their geographical distribution, 
we should necessarily expect to find such instances. Animals 
and plmits constantly tend to adapt themselves to their condi¬ 
tions, just as water tends to find its omi level. 

I have been good-humouredly accused of attacking the little 
busy bee, bemuse I have attempted to show that it does not pos¬ 
sess all the high qualities which have been popularly and poeti¬ 
cally ascribed to it. But if scientific observations do not alto¬ 
gether support this intellectual eminence, which has been as¬ 
cribed to bees, they have made known to us in the economy of 
the hive many curious peculiarities which no poet had ever 
dreamt of, and have shown that hees and other insects have an 
importance as regards flowers which had been previously unsus¬ 
pected. To them we owe the beauties of our garden^ the 
sweetness of our fields. To them flowers are indebted for their 
scent and colour, nay, their very existence in its present form. 
Hot only have the brilliant .colours, the sweet scent, and the 
hone;y of flowers been gradually devdcqjed by the unconscious 
sdectioa of insects, but the very arrangement of the colours • 
the circular bands and radiating lines, the form, and posi^ 
%ai rtf petals, the arrangement of the stamens and pistil am 
^ with rderence to the visits of insecl^ and m a 


maimer as to ensure the grand object which rentiers these visits 

necessary. 

^ Thus, then, I have attempted to point out some of the rela¬ 
tions which exist between insects and our common wild flowers ; 
the whole subject is one, however, which will repay most careful 
attention, for, as Miiller has truly said, there is no single species 
the whole history of 'which is yet by any means thoroughly 
known to us, and while, with re/erence to the regions of thought 
brought before us by the president on Wednesday evening, few 
can hope themselves to assist in the progress of truth, the case 
is very different with reference to my subject of this evening, in 
which every one of us by care and perseverance may fairly hope 
to add something to the sum of human knowledge. 


NOTES 

We hear that it is most probable that Dr. T. Lauder Brunt on, 
F.R.S., whose investigations in the science of therapeutics have 
made him so well known to physiologists and pathologists gene¬ 
rally, will undertake the editorship of the Traeikiauer, rendered 
vacant by the death of Dr. Anslie. 

The forty-seventh congress of German naturalists and pliysi- 
cists opened at Breslau on Sept. i8. The proceedings were 
opened by the eminent chemist, Prof. Loewig, who expressed 
his satisfaction at seeing so many foreigners, whose presence in 
that assembly, he added, was a living testimony to the truth that 
science was of no country. Capt. von Dechen read a paper 
upon the present state and the future prospects of geology. 
After him, Prof. Virchow, of Berlin,'spoke upon miracles re¬ 
garded from the scientific standpoint. The several sections were 
then constituted, and the members of the congress afterwards 
adjourned to a banquet. In the evening an open-air entertain¬ 
ment was given by the city, and a telegraphic greeting was sent 
to the Emperor. 

The fortieth congress of the French Institute of tlie Provinces, 
Les Mondes informs us, opened at Rodez on Monday last, under 
the presidency of M. de Toulouse-Lautrec, and will last ten days. 
There are five sections, in which questions 'are discussed connected 
with the mathematical, physical, and natural sciences, agricul¬ 
ture, industry and commerce, anthropology and the medical 
sciences, history and archteology, philosophy, literature, the fine 
arts, and social economy. This is certainly comprehensive 
enough. 

The last expedition for observing the transit of Venus is now 
on the point of leaving England for Egypt. It has developed 
into one of considerably greater magnitude than was at first in¬ 
tended, The Government expedition organised by Sir George 
Airy, instead of being located at Alexandria, will have its head- • 
quarters at Cairo, the longitude of which city is to be found by 
exchange of telegraph signals with Greenwich, for which purpose 
a branch station will be established for a time at iVlexandria; 
For the actual observation of the transit, Cairo, Thebes, and Suez 
are selected, the longitude of the last two being obtained by ex¬ 
changing tele^aph signals with Cairo. The photographic branch 
of the enterprise will probably be at Thebes. Private expeditions 
have been orgaxnsed, all of them in concert with the English 
Government one. The whole may be enumerated as follows i—' 
English Government Expedition.—Chief captain, C. Orde 
Browne photographic branch, Capt. Abney; astronomers, 
Mr. S. Hunter and Mr. Newton. Prof. Dollen, the Russian 
astronomer, and Col, Campbell have organised private expedi" 
tions tQ Thebes. Dr. Anvers '^proposes to be either at Cairo or 
Thebes, and Admiral Omjnanney may also join the English party 
as an associate astronomer, The whole of the telescopes and 
huts from Greenwich are ixow on board the Peninsular and 
Oriental vessel is to leave Southampton on 

the Jst proximo, , ‘. 
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Mr. Louis Seebohm, one of the chief photographers who 
embarked on the Swatara in June last as a member of the 
American Transit of Venus expedition, died at Bahia on July 22. 
He had been extremely ill during the voyage, and was ordered 
home by the medical officer of the vessel, but died of fever before 
he could be removed. 

The October number of Petermann’s MittJieihmgen will con¬ 
tain a valuable paper by Prof. H. Fritz on the geographical 
extension of the Aurora Borealis; the accompanying map, which 
contains the magnetic meridians, show’^s by a system of curves 
the places on the earth’s surface from which the light is seen with 
equal frequency. Also a fine map of Haiti on tlie scale of 
TTs-vimrj with accompanying description ; and the continuation 
of Dr. Nachtigal’s contribution on the tributaries of the kingdom 
of Baghirmi, in which he gives some account of the fauna and 
flora of the region and of the manners, customs, and condition of 
the people. There is also a paper translated from the Russian of 
L. Kostenko, giving a personal account of the country between 
Khiva and Fort Kasala on the Sir-Daria. 

A movement is on foot among the students of the University 
of St. Andrews with the object of electing Mr. Darwin to the 
Rectorial chair in the room of Lord Neaves, who retires in 
November. On the last occasion a large number of the students 
were favourable to the election of a scientific man in the person 
of Prof. Huxley, and as he lost his election by only^three votes, 
the Darwinians are encouraged to prosecute the candidature 
of their nominee. The election wUl take place on the fourth 
Thursday of November. 

f The Daily News of Saturday last has a letter, dated Kandavan, 
Aug. 8, from its correspondent with the Challenger, giving an 
account of a short cruise from Wellington, New Zealand, which 
was left on July 6, to the Fiji Islands. The trawling and 
dredging was very successful, and many zoological and botanical 
specimens have been obtained. Among the treasures obtained 
by the trawl was a live nautilus, the only one caught alive since 
the ship left England. The Challenger was to proceed to the 
New Hebrides and Torres Straits, where it was expected to 
arrive about the beginning of this month. 

M. CoRENWiNDER has contributed to a recent meeting of the 
Societe des Sciences of Lille an exhaustive series of observations 
on the processes of respiration and nutrition in plants. He sup¬ 
ports M. Claude Bernard’s view, that the process ordinarily known 
as the respiration of plants—the decomposition of the carbonic 
acid of the atmosphere—is really a process of digestion, and 
that simultaneously with this, plants carry on, by day as well as 
by night, a true process of respiration, similar in all respects to 
that performed by animals, consisting in an oxidation of the 
carbonaceous matters of their tissues. By a very careful series 
of analyses, performed mainly on tlie lilac and maple, M. Coren- 
winder determined that the proportion of nitrogenous matter in 
the leaves gradually and progressively diminishes from the time 
that they emerge from the bud till their fall; dhe proportion of 
carbonaceous matter increases very rapidly during April and 
May, and then remains nearly stationary till October; while that 
of incombustible substance increases during the whole period of 
v^etation. He distingtushes, therefore, two periods in the 
vegetative season of the plant~the first period, when nitro¬ 
genous constituents predominate, is that during which respira¬ 
tion is the most active; the second, when the proportion of 
carbonaceous substance is relatively larger, is the period when 
respiration is comparatively feeble, the carbonic acid evolved 
being again almost entirely taken up by the chlorophyll, decom- 
posed, and the carbon fixed in the true “process of digestion. 

Prof. H. Hoffmann of Gi^en has made some interesting 
experiments on the permanence of varietal and specific clraracters 


in the case of the French Bean and Scarlet Runner [Fhaseohis 
vulgaris and fjntUiJlorus). A very large number of attempts to 
fix special varieties which were casually produced invariably 
failed, the tendency towards reversion to the ancestral form being 
apparently irresistible. On the other hand, no one of the cha¬ 
racters which are ordinarily relied on to distinguish the t”wo 
species from one another is constant, but is liable, under certain 
circumstances, to disappear. Dr. Hoflmann has also made a 
similar series of experiments on the Common Red Poppy {Palaver 
RhceasY Constant cultivation for six years produced no per¬ 
ceptible variation; but in the seventh year several varieties in 
the colour, and in the next year in the form of the petals, 
made their _ appearance, tending towards an assimilation to 
P. duhkmi. 

The Gardener's Chronicle announces a new material for paper 
in a well-knowm American grass, Zizania aqiiatka. It is stated 
that the Zizania yields fully as much of the raw material as 
esparto, and has the great and peculiar merit of being compara¬ 
tively firee from silicates. Paper made from it is quite as strong 
and quite as flexible as that made from rags; it is easily bleached, 
economical in respect of chemicals, pure in colour, and remark¬ 
ably free from specks and blemishes. It is especially recom¬ 
mended for the manufacture of printing paper. The grass grows 
in enormous quantities in our Canadian Dominion, on the shores 
of Lakes Erie, St. Clair, Ontario, See., and it is affirmed that a 
supply of 100,000 tons annually may be looked on as certain. 
Its habitat is swamps, ponds, and shallow streams, where it 
grows to a height of ftom 7 to 8, or even to 12 and 14 ft. The 
structure is similar to that of rice, except that the flowers are 
unisexual. The grains are largely used as an article of food by 
the native Indians, some tribes depending on them to a large 
extent for their subsistence. The flavour is said to be superior 
to that of most other cereals, and it has long been known from 
these properties as “ Canada Rice.” 

The will of the late Girolamo Ponti, of Milan, which has just 
been published in the London Gazette by order of Lord Derby, 
is likely to give rise to some trouble before it can be carried into 
effect The testator has bequeadied a considerable portion of his 
property to the “Academies of Science of London, Paris, and 
Vienna,” to be divided among them in equal proportions, for the 
purpose in each case of founding, with the proceeds resulting from 
investment, two competitions yearly on the subjects of Mechanics, 
Agriculture, Physics and Clieinistry, Travels by Sea and Land, 
and Literature. The committees to be appointed by the societies 
are instructed to give preference to those competitors who will 
have advanced any of the subjects mentioned by original dis¬ 
covery. The relatives of Signor Ponti are to dispute the will, 
and those London societies that think they have claims upon the 
legacy are urged to bring them forward at once. There can be no 
doubt which societies are meant in the case of Paris and Vienna ; 
and at first sight there appears to be little doubt as to what body 
the title of “ Academy of Science of London ” would most appro¬ 
priately apply. 

At the meeting of the Paris Academy of Sciences held Sept. 
14, Dr. A. W. Hofmann announced that his two students, MM, 
Tiemann and Haarmann, who had obtained vanxlline (the aro^ 
mafic principle of the vanilla bean) from pine sap, propose to 
manufacture this substance on a large scale. The sap of a tree 
of medium height gives vanilliae to the value of loofr., and the 
wood is not injured by the extraction of the sap. This wiU be 
the second vegetable product manufactured by purely chemic^ 
methods. 

The first fungus exhibition held in Scotland was in 

Aberdeen on Friday, The idea of the exMMfion fiM sug¬ 
gested by the Rev. Mr. Ferguson, of New Pits%o^ lia 
Naturalist for ApriL The suggestion was ;,,r8M'ily„’fcakal up by 
fungologists and men of science^ aiod.th^ fsult was^ an exMbitlcn 
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wMch those entitled to speak with authority say was never 
equalled in this country. The specimens numbered about 73 000. 
Almost every county in Scotland made large contributions, while 
England and Wales sent a number of exhibits. In fact, almost 
every fungologist in Britain contributed specimens. 

In an address on Education at Rochdale on Saturday, Mr. 
Jacob Bright urged the claims of Owens College, Manchester, to 
assistance from the national exchequer, and hinted that a time 
was approaching when the enormous revenues of Oxford and 
Cambridge would be made more productive to the country. 

The members of the TcgdlioJ Austrian Polar Expedition have 
arrived at Hamburg, They everywhere in Norway met with a 
very cordial \velcom.e. The new country, as far as explored, 
comprises five islands, and contains hares and foxes. When 
rescued, the members of the expedition were in rags, and for a 
fortnight had been short of provisions and of firing. They were 
compelled to shoot all the sledge dogs, as the animals showed 
signs of madness. The members of the expedition will, it is 
expected, reach Vienna to-morrow. 

A NOTICE has been issued from the Science and Art Depart- i 
ment that the Classes in Chemistry (Prof. Frankland), Biology 
(Prof. Huxley), Physics (Prof. F. Guthrie), and Applied Me¬ 
chanics (Prof. Goodeve), hai^e been tranferred to the new build¬ 
ings, South Kensington, where they will open in the beginning 
of October. 

Mr. Andrew Murray -writes to the Gardener's Chronicle 
that he has, within the last few weeks, made some observations 
at the Ochil Hills, Kinross-shire, on Pbguicida and Prosera, 
with reference to the fly-digesting powers they are asserted to 
possess. He states that he found the leaves of Phip^tdcida close, 
quite independently of the fact of a fly being in them or not. 
** The leaves are found with their margins in all stages of curling 
over, some with no insect on them much more curled over than 
others with several.’* The secretion which Dr. Hooker states 
kills a captured insect he finds is glutinous, and he believes it 
does not fall on to the insect, but that death results from the 
secretion adhering to and closing up the spiracles by which the 
insect breathes. With regard to Dionsea, he suggests that it 
should be carefully noted (i) whether the secretion is never pre¬ 
sent until after an insect has been captured ; (2) whether it is 
always present after one has. 

Among the recent additions to the JManchester Aquarium is 
fine specimen of the Monk or Angel Fish, between five or six 
feet in length, and weighing at least one hundred pounds. With 
the exception of an example of very similar dimensions brought 
to the Brighton tanks about a year ago, but since dead, it is one 
of the largest yet recorded as taken on the British coasts. 
This specimen was captured at Col-wyn Bay, near Conway, and 
is still in the most healthy and perfect condition, A number of 
young herring, of which fish the JManchester Aquarium now pos¬ 
sesses many hundreds, -were consigned last week by the curator, 
Mr. W. Savill e-Kent, to the aquarium at the Crystal Palace; most 
of these anrived in safety, and are of especial interest as being tlie 
first of the species successfully introduced at that institution. 

The additions to the Zoological Society’s Gardens during the 
past week include a Chimpanzee {Tro^odytes ; a Bay 

Antelope {C^halophus dorsalis), and three Koyal Pythons 
resins), from West Africa, presented by Mr. C, B. 
Mosse; a King Vulture {Gyparchus pa^a) from South America, 
presented by Mr. G. I. Bxumschweiler; a Grey Ichneumon 
{Herpestes griseus) from India, presented by Capt. Hailett; two 
Little Bitterns {Ardsita minuia], European, presented by Mr, 
A. A. van Bemmelen ; an Alligator [AlUgnt&r mississippimm) 
from Dcmerara, presented by CapLTurner; a Yellow-fronted 
Amazqa {Ckrysofis t^krocepkaia) from Guiana, deposited. 


MAPITIME CONFERENCE 

T he conclusions come to by the recent Conference on 
Maritime Meteorology have been forwarded to tis 
with the following letter :— 

“ Sir,—I have the honour to inform you that the Per¬ 
manent Committee of the International Meteorological 
Congress at Vienna (1873), at whose suggestion the 
recent Conference for Maritime Meteorology was held in 
London, has resolved to forward the Resolutions adopted 
at that Conference for publication at once, thus antici¬ 
pating the publication of the full Official Report of the 
Conference. The Permanent Committee will feel deeply 
obliged if you can find space for them. 

"‘Robert H. Scott, 

“ Secretary to the Permanent Committee.” 

Resolved—""That there should be but one form of Meteoro¬ 
logical Register for the Navies and Merchant Services, and that 
those who cannot fill the log should keep part of it.” 

Qttesiions, Resoluiions. 

I.— Observations— 

Columns i to 6.*— Daie and Position of the Observations. 

Is it your opinion that a That an additional column 
fresh column should be added should be given in the log for 
headed ""Course and distance ‘"Course and distance.” 
by the log in every watch of That the course should be ex- 
four hours ? ’* pressed in degrees, and not in 

points. 

That the question of hours, 
4-hourly periods, as proposed by 
Captain Toynbee, should be, 
adopted. 

Columns 7 and 8.— Currents. 

That observations on the 
""directionand rate” of currents 
be transferred to the column for 
Remarks. 

Column 9 — Magnetic Variation, 

Is it desirable to give an ^ That an additional column be 
additional column for the given in the log for the direction 
“ Direction of ship’s head ”? of the ship’s head, and the 

amount of heel to port or star¬ 
board. 

That the total compass-error 
and not variation only be given. 

That the Conference expresses 
its opinion that the lettering on 
the English compass should be 
adopted by all nations for 
meteorological purposes. 

Columns 10 and ii.— Wind Direction and Force. 

Is it possible to employ an That a decided answer to this 
anemometer at sea, so as to question cannot at present be 
give trustworthy results ? given, but it is desirable that 

various anemometers should be 
tested by special ships, and that 
a special form of four extra 
columns should be prepared for 
the purpose of recording such 
observations. 

Can the use of the Beaufort That the use of the Beaufort 
scale be made universal ? scale should be continued, with 

the addition of the amount of 
sail which Beaufort’s ship would 
have carried had she been rigged 
with double topsails. Also Biat 
the direction and force of the 
wind should be recorded at the 
time of observation, and not esti¬ 
mated for a certain numbar of 
previous hours. Also, that they 
should be recorded every two 
hours. 

Columns 12 and 13 .—Paromderi 
To what degree of minute- To one-hundredth of an ipch 
ness is it necessary to observe at sea, or its equivalent in the 
this instrument ? metric scale. 

* The numbers of the columns refer to the Brussels Ahstract kfi* 
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Columns 14 and i^.—Thmoimters^ Dry Bulb md Wcf Bulb. 
Should these observations That wet and dry bulb obser- 
be required from all ships ? vations are desirable, and should 

be obtained whenever possible* 

Column 16.— Forms and Direction of Clouds. 

Is this column sufficient, or That the upper and lower 
should any notice be taken of clouds should be recorded in 
more than one stratum of separate columns, and that the 
clouds? direction from which upper 

clouds come should be recorded 
when possible. 

Column 17.— Propoi'iion of Sky Clear. 

Is it not advisable to substi- That it is preferable to give 
tute for this heading “ Pro- the proportion of sky clouded 
portion of sky clouded” ? instead of the entry “ proportion 
of sky clear,” as recommended 
by the Brussels Conference. 

Column 18.— Hours of Rain^ Fog, Snow, Sr>c. 

Is it desirable to retain this That it is desirable to retain 
heading, or to substitute for it this heading, but that the use of 
and No. 23, a column headed Beaufort^s Notation may be con- 
“ Weather by Beaufort Nota- tinued by those accustomed lu 
tion”? it. 

Column State of the Sea. 

Should this be given accord- That a numerical scale (o — 9) 

ing to a numerical scale ? be adopted, and that an extra 

column should be given to the 
observation. The direction of 
the sea swell, or the different 
swells, to be given in the original 
column. 

Columns 20 to 22.— Temperature of Sea Surface, Specific Gravity, 

Temperature at Depths. 

Is it desirable to retain these That the first two columns 
columns, or can the observa- should be retained, 
tious when taken be inserted That sea temperatures at depths 

in the column for “ Remarks ” ? should not be required from all 
ships, and should be recorded in 
the “ Remarks.” 

C olumn 23. — f Feather. 

Jldethe resolution on Col, iS. 

Column 24. — Remarks. 

That the ^‘Remarks” as asked 
for by the Brussels Conference 
should be adopted, with the ex¬ 
ception of the observations of 
temperature with coloured bulbs 
at sea. 

II. —Instruments, 

Whatpatternsofmstrumepts That the question of the pre¬ 
should be employed for any cise pattern of instruments is not 
observations which mny re- of very great importance, so long 
quire them ? as they satisfy the tests applied 

at the several central Institutions 
and are conipared whh standard 
irntruotents; but it is recom¬ 
mended that they shall be of a 
pattern as easy as possible for 
leading. 

Is there any msmiable 'i'ho recommendation respect- 
possibility of iniroducipg the jng the u^e of the metric and 
metric and 't^ntigmde $ystein§ centigrade systems as expressed 
for general use at s^? at the Vienna Congress was ap¬ 

proved, and it was recommended 
that a table of conversion should 
he entered in each log to enalile 
Captains to compare barometers 
which have different scales. 

III. —INSTRU CTt ON S. 

Is it possible to devise a That the Instructions should 
gene-ral form of Instructions to be suited to the hag' now pro- 
tnsuie uniformity in r^ard of posed by the' Conference^ but 
methods of observaticm and modified to meet the various ”re- 
r^istration ? quirements of diffeentmatibh^ 


The Conference requested that Capt Toynbee’s proposed form 
of log should be lithographed and the English “Instructions” 
printed for circulation amongst its members. 

IV. —Observers. 

What control should be That it is necessary that all 
exercised over the Observers instruments used should be com¬ 
as to their instruments and pared with standard instruments, 
registers ? either at the central or the filial 

institutions (if such exist), before 
and after the voyage ; and that 
the corrections and date, &c., of 
the comparison should be entered 
in the log. 

Is it desirable that all in- That it is desirable that the 
struments employed should be instruments should be the pro- 
the property of the central perty of the central office- 
establishment, and lent to the That it is necessary that a 
observers? careful examination should be 

made into the quality of the ob¬ 
servations recorded, and that the 
attention of the observers should 
be specially directed to any 
errors which may have been 
detected. 

V.—Co-operation of the Royal Navy. 

To what extent can ships of The Royal Navy can furnish 
w^ar assist in forwarding the more complete observations than 
ends of meteorological inquiry? are possible on board merchant 
ships, as, e.§., 

Deep-sea soundings and tem¬ 
peratures. 

Observations in unfrequented 
parts of the sea. 

Special experiments. 

It is most desirable that the 
duty of observing should be 
intrusted to some responsible 
Officer, 

It is therefore resolved that 
the Authorities of the Navies 
shall be requested to continue 
to give such assistance to the 
prosecution of meteorological 
science as circumstances shall 
permit. 

A Report was handed in which had been dravm up by a num¬ 
ber of the members who were in the Naval Services of some of 
the countries represented, and it was decided that the following 
resolutions which it contained should be adopted in lieu of those 
given above:— 

1. “It is very important that the organisation of meteorologi¬ 
cal inquiry as regards the Navies of all countries should be 
arranged in accordance with the principles and stipulations laid 
down by the Conference ior Marine Meteorology generally; and 
it is further important that the results of all observations made 
on board ships of war in any country should be rendered acces¬ 
sible for discussion by the central station for maritime meteoro¬ 
logy in that country without prejudice to any subsequent publi¬ 
cation by the respective Naval Authorities.” 

2. “ The Conference, while admitting that the introduction of 
measures calculated to improve the condition of meteorological 
inquiries in the Navy must b« left to the Authorities of the respec¬ 
tive Navies, is nevertheless of opinion that all care should be 
taken to secure uniformity as to mode of observation, and espe¬ 
cially to provide for the comparison of all instruments used with 
the respective standard instruments of the Central Institutes.” 

3. The Conference considers it to be its duty to request that 
those entrusted with the management of scientific affairs on board 
men of war will lend their strenuous support in securing from the 
Naval Authorities in each country such regulations as will place 
meteorological inquiry on board such ships in as favourable a 
position as may be deemed consistent with the execution of the 
ordinary duties of the Service, and will also induce 
manders to render to such inquiries all theas^istanciJ.^lpril^" 
ance in their power. TJie Conference, knowing 

lation^ jp^st be framed according to eaih 

country, expresses, nevertheless its opimtmT^t 'as 

meteorological ob^rv^tloiis require . oiirildeiabJe ' '0tpmdmce, 
tlmy shoafl be qatnist^ tp expi^ienmi OScjaS' on board suitaMe 
ve^s.” ' * " ' 
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4. Although the Conference ^ of opinion that, as far as the 
general "scope of meteorological inquiry goes, the same form of 
register should be supplied to merchant ships as to men of war, 
it declares it will be most desirable that, besides the regular 
observations, a more extended scale for scientific inquiiy should 
be adopted on board ships of war, as in such cases there is a large 
number of suitable officers, as well as more means for carrying 
on the service. As examples of observations which are of im¬ 
portance for the development of Maritime Meteorology, over 
and above the regulations embodied in the scientific instructions 
given to Naval expeditions for the special purpose of the 
advancement of science, the following suggestions may be 
enumerated:— 

(fl) “Possibility of carrying out accurate observations on the 
velocity of the wind by anemometers at sea. 

( 3 ) * ‘ Possibility of employing rain-gauges satisfactorily at sea. 

(4 “Observations with RegnaulPs and other hygrometers, 
and experiments on the best mode of observing wet and dry 
thermometers, and the best position to place them in on board 
ship. 

{d) Currents at the surface and at depths to be observed with 
great minuteness, with the special object of defining their limits. 

(^) “ The comparison of various instruments, among which are 
expressly mentioned that of aneroids with mercurial barometers. 
It is further deemed very desirable that frequent comparisons 
should be instituted between the instruments used at sea and 
meteorological stations on shore in various countries. 

(/) “ IDeep-sea soundings and temperatures, with specimens 
of water. 

(g) “ The cohecting of information on Ocean Meteorology at 
outlying stations. 

{A) The furnishing of synchronous observations at oh. 43m. 
G. M. T., in accordance with the suggestion and request of the 
United States Signal Office.” 

VI. — Discussion. 

Can general suggestions be That it is desirable that every 
thrown out as to the most pro- Institution should publish the 
fitable mode of discussing the observations and results in such 
observations ? a manner that every foreign in¬ 

stitute can incorporate them with 
its own observations and results 
in the easiest way possible ; that 
is, by preserving the number of 
observations, together with any 
means derived from them, for 
single square degrees. 

That it is further desirable 
that, whatever charts be pub¬ 
lished, the results for single 
square degrees should be pub¬ 
lished in a tabular form. 

That it seems desirable for the 
use of the sailor that each chart 
should have reference to only 
one element, or, at least^ only to 
elements closely related^ to each 
other. 

VII. —Subjects of Inquiry. 

To wffiat extent can a divi- That the division of labour, 
sion of labour, as regards sub- as regards investigations, can only 
jects of inquiry, be carried out be carried out by mutual agree- 
in a spirit of fairness to the ment between the several insti- 
collecting and discussing esta- tutions ; and each institution 
hlishments respectively ? should announce to other insti¬ 

tutions what investigations it 
proposes to undertake. 

It is very desirable that such 
divisions of labour should be 
effected. 

VIII. — Sailing Directions. 

In how &r are purely practi- That the sailor wants the 

cal investigations, such as the result of experience‘alone, and he 
preparation of sailing direc- naust receive assurance that his 
tioas, admissible for a sclen- observations have been turned 
tific institution ? to use. When these results of 

experience have been given, the 
theorist may point out the reason 
, why certain routes are the best 


■ It was resolved, that Capt. Toynbee’s remarks on the pro¬ 
gramme should be printed in full, with extracts from the remarks 
of bther gentlemen, should they contain important suggestions. 

THE BRITISH ASSOCIATION 

Reports 

Report of the Committee on Luminous Meteors, by Mi'. Glaisher. 
—The appearance of meteors noticed in published journals, and 
otherwise ascertained by the committee during the past year, 
include some striking examples of such remarkable exhibitions, 
discussed and investigated very ably by astronomers, as well as 
of others passing almost unobserved excepting by accidental 
gazers. A few such large meteors were doubly observed in 
England. Some have been visible in the day-time, while many 
other large and small fire-balls have been described to the com¬ 
mittee, of which it is to be regretted that notices have hitherto 
only reached them from single observers. The months in which 
these phenomena have been most abundant were September, 
December, and January last, April, June, and again quite 
recently, the last few days of July and beginning of August of 
this year. The report contains descriptions of the brightest of 
these meteors, and an account of Prof. Galle’s calculations and 
inquiries regarding the real cause of two large meteors which 
passed over Austria on the 12th and 19th of June last, with the 
probable path that he assigned to them. If a mass of burning 
sulphur found on the ground immediately after the disappearance 
of the latter meteor is not considered presumably meteoric, no 
occurrence of a fall of a&olites, as far as the committee is aware, 
has taken place during the past year. 

The annual star-showers have been watched for with the usual 
attention of observers in correspondence with the committee; 
and the results of their combined observations are described, with 
accounts of some other occasional star-showers, at some length 
in the descriptive part of the report. Although little important 
infomiation was thus added this year to our present well-known 
star-showers of January, April, and October, and the cometary 
meteor-showers of November 14 and 27, connected with 
Tempel’s and with Biela’s comet, all of which, in spite of very 
favourable weather for their observations, were this year most re¬ 
markable by their non-appearance; yet the fluctuating intensities 
of these show'ers at their successive periodic dates are an important 
element to record ; and in the case of the star-showers of August 
10 and December 12 of the past year, the watch w’-as at least 
attended with more positive siicceis. Duplicate observations of 
meteors were obtained in them, and the general centre of diver¬ 
gence of each of these two meteor-currents was pretty exactly 
ascertained. Bright meteors were more frequent on each of these 
two nights than is at all usual in ordinary exhibitions of those 
showers. It will be found among these observations that the 
return of Biela’s meteor-shower on the 27th of November last dis¬ 
appointed expectation, and the small extent and rapid departure 
of that meteor-cloud from the earth’s neighbourhood is clearly 
shown by its visibility as a star-shower only for a single year. 

The duplicate observations described in former reports have 
been reduced at the request of the committee by Mr, T. H. 
Waller, whose report of these calculations is added, and whose 
conclusions of their real heights and velocities are without doubt 
very accurate and complete. 

The publication of Capt, Tupman’s observations of shooting 
stars in the Mediterranean during the years 1869-71, with the list 
of radiant points obtained from them and showm on a pair of 
charts accompanying them by Capt. Tupman, is now brought 
to a close, and the catalogue and charts have been sent 
to astronomers and correspondents of the committee in Eng¬ 
land and abroad, and in America, and discussions of these 
in foreign scientific journals have appeared, showing the 
important light in which the appearance of this valuable new 
meteor catalogue has been regarded. Its principal part, the 
comparative catalogue of his meteor-showers with those of other 
observers, and the charts on which they are projected, are pre¬ 
sented in this report, witli Dr. Schmidt’s similar catalogue (the 
remaining two principal meteor-shower lists, of which no account 
has yet appeared in these reports), thus placing before readers 
of recent volumes of these reports all the material contributions 
to this branch of meteoric astronomy that have yet been made. 

They are summed up in a very concise catalogue at the end of 
this report by Mr. Greg, who has selected, to corroborate such 
observations already publi^ed in his former lists, the greater 
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part of Dr. Schmidt’s and Capt. Tupman’s observations, and has 
included them -with his own former collection, thus forming a 
very extended catalogue founded on all the similar work of his 
contemporaries and predecessors, and omitting but few genuine 
meteoric showers, chiefly in the southern hemisphere, which have 
only been observed by Dr. Neumayer in Australia. 

Following the method of Dr. Weiss, viz. to calculate the radiant 
points of those comets of early and recent times whose orbits are 
believed to pass near the earth, a list of such comets for both the 
northern and southern hemispheres is annexed to Mr. Greg s 
catalogue, and the cases where they corroborate each other are 
pointed out. Many important and well-known comets are found 
to have meteor-showers as their present representatives, as 
would, perhaps, be still more apparent if more reliable orbits of 
comets could be used; but the coincidences are, however, 
numerous enough and sufficiently exact to render desirable the 
further cultivation of cometary astronomy by the help of star- 
shower observations. 

Report on Isomeric Cj'esols, by Dr. Armstrong.—Little has 
been done by the committee during the past year- Para and 
orika cresols have been obtained from ordinary cresylic acid, but 
it has not been with certainty determined whether the meta cresol 
is likewise present, or whether these are the sole constituents of 
this substance. 

Repoi-t of the Conunittee for the Utilisation of Sauage, by Profl 
Corfield.—The committee has been unable, from want of funds, 
to carry on the quantitative experiments as they would have 
wished. Of the total nitrogen supplied to the farms during the 
year March 25, 1873, to March 24, 1S74, 37*7 per cent, w^as 
recovered in the crops, during the preceding year 41*7 percent, 
was recovered, while during the first year of the experiments the 
nitrogen recovered amounted to 26 per cent. The committee 
w^Ul be enabled, through the liberality of a gentleman, to carry 
on their investigations during another year. 


SECTIONAL PROCEEDINGS 
SECTION A— -IMathematics 

On the Construction of a peifectly Achromatic Telescope, by Prof, 
G. G. Stokes. 

At tlie meeting of the Association in Edinburgh, in 1S71, 
it was stated that it was in contemplatiou actually to con¬ 
struct a telescope by means of discs of glass prepared by the late 
Mr. Vernon Harcourt, which should be achromatic as to secon¬ 
dary as well as to primary dispersion. This intention was subse¬ 
quently carried out; and the telescope, which was constructed by 
Mr. Howard Grubb, was now exhibited to the Section. The ori¬ 
ginal intenlion was to construct the objective of a phosphatic glass 
containing a suitable percentage of titanic acid, achromatised by 
a glass of terborate of lead. The percentage of titanic acid was 
so chosen tliat there should be no irrationality of dispersion 
between the titanic glass and the terborate. As the curvature of 
the convex lens would be rather severe if the whole convex 
power were thrown into a single lens, it was intended to use two 
lenses of this glass, one in firont and one behind, with the con¬ 
cave terborate of lead placed between them. It was found that 
provided not more than about one-third of the convex power 
were thrown behind, the adjacent surfaces might be made to 
consisteatly with the condition of destroying the spherical as well 
as the chromatic aberration. This would render it possible to 
cemait the glasses, and thereby protect the terborate, which was 
rather liable to tarnish. At lie time of Mr. Harcourt’s death 
two discs of the titanic glass had been prepared, which it was 
hoped would be good enough for employment, as also two discs 
of terborate. These were placed in Mr- Grubb’s hands. On 
polishing, one of the titanic discs was found to be too badly 
striated to be employed ; the other was pretty fair. As it would 
have required a rather severe curvature of the first surface and 
an unusual convexity of the last to throw the whole convex 
power into the first lens, using a mere shell of crown glass behind 
to protect the terborate. Prof. Stokes thought it more prudent to 
throw about one-sixth of the whole convex power into the third 
or crown-glass lens, though at the sacrifice of an absolute de¬ 
struction of secondary dispersion, which by this change from the 
original design might be expect^ to be just barely perceptible. 
Of the terborate discs, the l^ist striated happened to be slightly 
muddy from some accident in the preparation; but as this signi¬ 
fied less than the strise, Mr. Grubb deemed it better to employ 
t his disc. The telescope exhibited to the meeting was of about 


21 in. aperture, and 28 in. focal length, and was provided 
with an objective of the ordinary kind, by which the other could 
be replaced, for contrasting the performance. When the tele¬ 
scope was turned on to a chimney seen against the sky and half 
the object-glass covered, in the case of the ordinary objective, 
vivid green and purple were seen about the two edges, whereas 
with the Harcourt objective there was barely any perceptible 
colour. It was not, of course, to be expected that the performance 
of the telescope should be good, on account of the difficulty of 
preparing glass free from stri:e, but it proved to be quite 
sufficient to show the possibility of destroying the secondary 
colour, which was the object of the construction. 

On Cyclone and Rainfall Periodicity in cotmecfion with the 
Sunspot Periodicity, by Charles Meldruin. 

The catalogue of cyclones experienced in the Indian Ocean, 
from 1847 to 1S73, submitted last year, indicated that during this 
period the number of cyclones in the space between the equator 
and 34° S. lat. and the meridians of 40° E. and 110° E. are 
much greater in the years of maximum than in the years of 
minimum sunspot frequency. 

It will now, and in subsequent reports, be shown that not only 
the number of cyclones, but their duration, extent, and energy, 
were also much greater in the former than in the latter years, and 
that there is a strong probability that this cyclonic fluctuation has 
been coincident with a similar fluctuation of the rainfall over the 
globe generally. 

The present communication is confined to the twelve years 
1856-67, comprising a complete sunspot cycle. 

With regard to the cyclones of the Indian Ocean, the investi¬ 
gation is based upon the extensive collection of observations made 
by the Meteorological Society of Mauricius on the assumption 
that the observations are so numerous that no cyclone of any 
considerable extent or violence can have escaped detection. 

A chart has been prepared for noon on each day of the period 
during which a cyclone lasted. The chart shows the positions 
of the vessels, the directions and force of the wind, the state of 
the weather and sea, Slc. In this way the position of the centre 
of the cyclone is ascertained for each day ; then, by examining 
the several charts, the duration, extent, See, of the cyclone are 
determined. 

The number of cyclones thus examined for the twelve years is 
113, and their tracks have been laid down on six charts. 

The total cyclonic area in 1S60 and 1S61 was about twelve 
times greater than in 1856 and 1S57, and nearly eight times 
greater than in 1S67 ; in short, all the factors were greater in the 
years of maximum sunspot frequency. It is evident from the 
table that the cyclonic area increased rapidly from 1858 to i860, 
and diminished slowly from 1861 to 1866, The registers for the 
years 1856, 1S57, 1866, and 1S67 have been examined with 
special care in order that nothing might be omitted ; and, to give 
the utmost possible weight to those years, every instance of even 
an ordinary gale has been taken into account In 1856 there 
was no great hurricane at all, and the same may be said of 1857, 
1866, and 1867. From the chart for i8b6 it will be seen that 
in April of that year there was a number of small cyclones. The 
south-east trade-winds and north-west monsoon were in collision 
for a considerable time, and several cyclonic eddies of short 
duration were formed. 

If we could obtain good values of the mass of air in motion 
and the velocity of the wind, it would probably be found that 
the ratios of cyclonic energy were greater than those of cy¬ 
clonic area, for in the maxima years the cyclones were much 
more violent than in the minima years. Assuming the mass to 
be nearly proportional to the area, and the velocity of the wind 
in a strong gale to be 55 miles, in a whole gale 70 miles, and in 
a hurricane 85 miles an hour, the amount of cyclonic energy in 
i860 was abont eighteen times greater than in 1S56, the squares 
of the velocities being as three to five. 

Although the results are necessarily rough approximations, 
yet the fact that the number and violence of the cyclones of years 
of maximum sunspot were far greater than in the years of 
minimum sunspot is beyond all doubt 

When a great hurricane takes place in the Indian Ocean, the 
disabled ships are obliged to put into the nearest and the 
newspapers in their shipping intelligence announoe the arrival 
of the vessels, the dates and localities of the badwtothear, and 
the amount of damage sustained. For upwards cd" twm^ years 
the Commercial Ga&dte oi Port Louis has pubiiahed afl arrivals 
of vessels and all maritime events beeai rajkjrted by 

them* Conriderittg, th^ the ge^^pta|toal poation of MEUiritius, 
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a cyclone periodicity, if one exists, should be traceable in the 
shipping intelligence. Now, from Table II., which gives the 
published reports for 1856, i860, and 1867, it will be seen that 
the number of storms and the damage sustained in 1856 and 
1867 were insignificant compared with the long list of hurricanes 
and disasters in i86o.- 

Table III. gives as complete a list of hurricanes and storms 
experienced in Mauritius as I have hitherto been enabled to 
prepare. The list comprises only such storms as from the violence 
of the wind committed considerable damage. 

Table IV,, which contains a list of Bourbon (Reunion) hurri¬ 
canes and gales from 1733 to 1754, shows also the number of 
hurricanes that occurred in the maximum and minimum sunspot 
years. 

For the two islands the number of cyclones in the maxima 
years was thirty-six, and for the minima years nineteen. This 
result is favourable. 

It would appear also from M. Poey’s researches, and from 
investigations made at Mauritius in 1872, that the cyclones of the 
West Indies are upon the whole subject to the same periodicity. 
The rainfall for the twelve years under discussion is given in 
Tables V. to IX. It thence appears from the rainfall at sixty- 
seven stations tliat the maximum fall was in the years 1859 to 
1862, and the minimum in the years 1857, 1858, and 1864. We 
thus find a certain degree of correspondence between the cyclone 
and rainfall fluctuations ; and it is possible that if we had returns 
from America the correspondence would be much greater j for 
it would appear from researches by Mr. G. M. Dawson, that the 
level of the American great lakes was considerably less in 1867- 
68 than in 1839-61. (The year 1867 has been almost the only 
exception to the rule in Europe since the commencement of the 
centmy, and as most of the stations are in that part of the world 
iheresidts for 1856 and 1857 are not so favourable as for previous 
cycles). 

A large number of additional rainfall returns has been received 
from Europe and other parts of the world, and the results, which 
will be communicated in another report, afford fresh evidence of 
a rainfall periodicity^ 

(The paper was accompanied by several elaborate tables). 


SECTION B— Chemical Science 

On sonie Opium Detivatives, by Dr. C. R. A. Wrigbt.—^I'he 
action of free chlorine on codeine is to produce higher polyme- 
rides, especially tricodeine, from which again, by the action of 
hydrochloric acid, apocoddne is formed. This apocodeine may 
be looked on as three molecules of codeine minus six molecules 
of water. Narceine is feebly basic, but it has a strong attraction for 
hydrochloric acid, giving rise to the crystallisuble hydrochloride 
C23H2t)NOj) 4 HCl. If the salt is dissolved in boiling water, 
crystals are obtained containing six molecules of C23H29N O9 plus 
one molecule of HCl. Basic chlorides, probably not definite 
compounds, have also been obtained. With excess of hydrochloric 
acid at loo® the elements of water are removed from narceine, 
and we get C23li4i7NOs. The hydrochloride of this base is 
non-crystallisabie. By the action of glacial acetic acid on 
codeine there is produced diacetyl codeine, C 3 ,.H,o 2 {C 2 H 30 ) 
N20g. Acetic acid acts in a sindlar way on morphine, a con¬ 
siderable quantity of triacetyl morphine being also produced. 
Acetic anhydride gives rise to the formation of an isomeric 
diacetyl morphine. We have, therefore,— 

o diacetyl morphine . . . crystallisable 

and ,, ,, . . . . non-crystallisable. 

Butyric and benzoic acids give analogous compounds; so also do 
acetic acid and stiyclihine. The following general formulae for 
the moiphine and codeine salts are given :— 

M + wHX-wHaO, 

C -I- wHX —^H 20 , 
when HX = a monobasic acid. 

On a Phmafne^mn mticed on Iboring a Well, by Dr. Andrews. 
—^Theauthor described, a remarkable jet of almost pure marsh- 
gas, obtained on boring a well near Belfast. The borings first 
descended through about 33 ft. of silt, and then reached a gravelly 
deposit 7 ft. in thickness, interspersed with organic dibris. It 
was from this deposit that the marsh-gas was evolved. 

Riooiion of Hydrogen^ Peroxide^ drr., by Mr. Fairley.—The 
author believes that he has succe^ed in preparing hypochlbtous 
add according to the equation H2O2 -f Cij = 2HCiO. By the 
acrioU of hydrogen peroxide on bleaching powder, and on other 
hypoAIOrhes, oxygen is evolved; thus, with potassium hfpo* 


chlorite, KCIO + HgOg =» KCl + HgO + O2. Chloric acid 
has no action on hydrogen peroxide ; neither has sulphuretted 
hydrogen in the absence of air. By the action of ozone on hypo- 
chlorous acid there seems to be produced perchloric acid. 

O71 the General Equations of Chemical Decomposition^ by Prof. 
Clifford, F.R.S.—This paper was also read before Section A. 
The author thinks that chemical equations may be brought under 
a general formula. Thus, Hg + CI2 = 2HCI. If we assume that 
there is a structure common to the hydrogen and the chlorine 
atoms, also a structure confined to the hydrogen and likewise a 
structure confined to the chlorine atoms, we may represent this 
equation thus : XYY 4 - XZZ = 2XYZ, when X represents the 
common structure and Y and Z the structures which are confined 
to hydrogen and chlorine respectively. So 2H2 4- 0 ^ = 2H2O 
may be represented thus : 2XY 4- XXZZ = 2XXYZ. These 
equations involve no hypotheses, because the fundamental facts 
of the molecular theory are now firmly established. Reasoning 
from these and similar equations, the author deduces the result 
that the ordmary equations of chemistry, such as those just 
stated, are expressive of facts, and that the hydrogen molecule 
really consists of two equal atoms. 

On the presence of Cyanogen in Commercial Brominey and a 
means of detecting ity by Dr. T. L. Phipson.—The author states 
that commercial bromine often contains cyanogen; by adding an 
equal weight of iron filings and four to fiVe times its weight of 
water to the bromine, stirring, filtering, and allowing the filtrate 
to remain for twenty-four hours in a closed bottle, a precipitate of 
Prussian blue is thrown down if cyanogen is present. 

On a Sesqui-sulphide of Iron, by Dr. Phipson..—The author 
describes a greenish black salt having the composition Fe^Ss. 
This salt is produced by precipitating a ferric salt by means of 
ammonium sulphide in the presence of a free chlorite or hypo¬ 
chlorite. The salt is soluble in hot water, also in ammonia, 
giving an emerald green liquid. 

On the Chlor-Bromides and Brom-Iodides of the Olefines, by 
Prof. Maxwell Simpson, F.R.S.—The author described various 
substances obtained by acting on ethylene, &c., with iodine chlo¬ 
ride, with bromine chloride, with bromine iodide, &c. In the 
case of ethylene the substance CaH^Brl, C2H4CII, and 
C2H4ClBr, were described- These bodies may also be obtained 
by agitating the chloride bromide or iodide of ethylene with a 
solution of iodine or bromine chloride ; thus, C2H4Br2 + Brl = 
CgHiBrI 4- Brg. The reaction C2H4Cy2 4 - BrCy = C2H4CyBr 
Cy2 would not take place; indeed, the author was totally unable 
to prepare the brom- or iodide cyanide corresponding to the salts 
just mentioned. 

On an Aspirator, by Dr. Andrews, F.R.S., and On another 
form of Aspirator, by Prof. Delffs, could not well be understood 
without drawings. 


SECTION C— Geology 

The Geological Structure of the Tyrone Coal-field. —Mr. Hard¬ 
man, after describing the position of these beds, remarked that 
the carboniferous rocks of this district appear to resemble some¬ 
what those of the northern counties of England. The coal¬ 
bearing beds are true coal measures. The underlying limestone 
is split up by numerous sedimentary beds, and, on the wl ole, 
agrees with the Ballycastle coal-field, which beds Prof. Hull 
assigns to the same horizon with tho:e of the Scotch coal 
measures. The author referred in detail to the thickness and 
position of the beds. With reference to the Dungannon coal¬ 
field, which extends from near Dungannon to beyond Coalisland, 
he remarked that though small in area it was rich in coal seams, 
possessing twenty-four coal-beds, of which at least thirteen were 
workable. They are highly bituminous, and two of the beds 
contain valuable seams of caunel coal. The chemical analyses 
show that these coals are valuable, possessing from 37*5 47 

per cent, of volatile matter for gas manufacture. In the upper 
measures we have valuable deposits of fire-clay, which are exten¬ 
sively used for the manufacture of bricks and tiles. The irOh- 
Stones are not sufficiently abundant to be worked, yet they yield 
as much as 217 to 35*5 per cent, of metallic iron. There must 
be from 30,cx)0,ooo to 40,000,000 tons of coal yet untouched-i^ If 
we count the sinaller beds we shall have at least 9^000,000 more. 
The coal-field is bounded on the north-west by a large fault, 
which brings down the coal measures on the south against the 
calp and lower limestone. It must have a downward throw of 
2,000 feet, Northward^ llm^tone is cohered by trito, 
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without any intervening coal measures, for three-and-a-half 
miles, when a small trough of the middle coal measures, ^th four 
of the upper Coalisland beds, rise up. This field is but two- 
and-a-half miles long, and a quarter wide, and yet it must con¬ 
tain the whole series of the middle and lower coal measures, the 
millstone grit and Yoredale beds. Here, the author calculates, 
there are 800,000 tons of coal. The author proceeded to explain 
when and how the two coal-fields became isolated from each 
other; and why, in the immediate vicinity of these coal measures, 
the Permian rocks are found reposing directly on the limestone. 
At the close of the carboniferous period the rocks were forced 
into flexures, ranging east and west, owing to forces acting from 
the northwards, as Prof. Hull shows acted in England. Denuda¬ 
tion following, we had a set of plains, or edges of limestone, and 
troughs of coal measures, all of which were overlapped by the 
Permian and Trias. On subsequent denudation and post-triassic 
faults occurring, some portions of the coal measures would be laid 
bare or saved beneath the newer formations. As the whole dis¬ 
trict is cut up by fault*?, and the rock exposures few, the evidences 
of these flexures are obscure. 


SECTION D— Biology 
Department of Zoology and Botany 

Dr. Williams read a paper On Specbnens of Alga from Jersey. 
The paper referred to the large number of species of marine 
algse to be found at J ersey, and to the favourable position of the 
island for their development. Dr. Williams produced a splendid 
collection of algss preserved by a lady residing in Dublin. 

Prof. Lawson read a paper On certain peculiarities in the In¬ 
dian Ampdidece. He remarked that many of the species were 
climbers, with their branches interlacing in the tops of the 
highest trees. In the stems of all were to be found numerous 
very large ducts, and these ducts were filled with intra-ceUular 
vesicles, in which, at a certain time of year, abundance of starch 
was developed. He also remarked that in the fruit most im¬ 
portant differences might be found, but that these afforded no 
means by which to divide the genus into natural sections. With 
respect to the inflorescence, he said there was great variety of 
form. Two species only reached the eastern coast of Africa, 
most being confined to India, though some few were common 
throughout the Malayan Archipelago. 

On the Growt/i of Treeferns^ by D. Moore.—The general 
conclusions arrived at in this paper were (i) Some of the kinds 
of tree-ferns grow with greater rapidity and form their stems 
in a much shorter period than is generally supposed to be the 
case; (2) After they attain a certain height the acrogenous buds 
are formed much closer together, one above the other, than they 
are lower down on the stem; hence their elongation is much 
slower j (3) Some of the sorts which at first form short rhizo- 
matous stems before they take an upright position require a 
considerable number of years to perfect the early parts, but after 
the Stem has been formed and an upright position taken, the 
growth is much quicker and the elongation advances rather 
rapidly compared with it, while the stem remains in a rhizomatous 
state. 

Mosses of the North of Ireland^ by S. A, Stewart.—Turner, in 
1804, enumerated as Irish 230 species of mosses; Dr. Taylor, 
in 1836, mentions about the same number; and Dr, D. Moore, 
in 1872, gives a list of 385 Irish species, to which the author of 
the present paper adds four others,viz., 3S9, or.more tlian two- 
thirds of the British mosses. Thus, relatively to the British 
Flora, Ireland has quite as large a proportion of mosses as she 
has of flowering plants, proving that Irish muscology has not 
been neglected. Mo separate lists of the mosses occurring in the 
northern counties have been published; but after consulting the 
records of Dr. Taylor in the “ Flora Hibemica,” and the valu¬ 
able list of Irish mosses by Dr. Moore, also some detached 
papers on the subject, the author ascertains that the number of 
species occurring in die district amounts to 195, or moire than 
one-half of the Irish mosses. The district is defined to consist 
of the counties of Down and Antrim, with a small portion of Co. 
Deny, bordering on Antrim. The list includes a large number 
of rare mo'sses. The following have not been previously re- 
cordrf as Iii:di, via.:— Fksidms imurvis Schw. yar. ZyUif foui^ 
only on ,a greensand rock on the Black Mewmtain, near ^Ifast; 
Tayloria serraia^ in small quantity, near the smniait of tet- 
biadagh Mountain, Co. Deivy ; 3 hzbfm suhglok^mm^ in wet 'peat 
bog on CaYe Hill, near Belfast, and in a sisnikr habitat on 


Carrickfergus Common; Seligeria calcarea^ on Black Mountain, 
near Belfast, appearing like black specks on small lumps of 
chalk in the grass. Mr, C. P. Hobldrk, of Huddersfield, has 
been kind enough to identify the specimens of the above-named 
mosses. 

Prof. Dickson exhibited specimens of an abnormal form of the 
ox-eye daisy {Chrysanthemum letseanthemum), in which the 
outer florets of the ray {normally ligulate and female) exhibit an 
irregularly tubular corolla, not very unlike that in the neuter 
florets in certain Centaureas. Structurally these abnormal florets 
are hermaphrodite, but appear always to be functionally neuter 
or sterile. 

Mr, Bentham remarked that similarly abnormal tubular florets, 
structurally hermaphrodite, and functionally neuter, occur in 
certain varieties of Chrysanthemwn indicum and Dahlia., 

Mr. G. Bentham, F.R.S. read a report On the recent progress 
and present state of Systematic Botany,^ commencing with a sum¬ 
mary sketch of the state of science in 1830, when the natural 
method of Jussieu was beginning to supersede the sexual system 
of Linnasus^’of its progress from that year to 1859, when the 
study of the general affinities of plants had entirely superseded 
the classing them according to single organs ; and of the great 
advance effected since 1859, owing to the explanation of affinities 
given by the adoption of the doctrine of evolution. After some 
notes on the language to be preferred, systematic works were then 
considered under the six several heads of Qrdines plautarum. 
Genera plantarum^ Species plantarum^ IMonographs, Floras, and 
miscellaneous descriptions. Under each head the particulars re¬ 
quired were specified, the principal recent works glanced over, 
with a short mention of the chief desiderata now recommended 
to the attention of systematic botanists. 

Prof. Thiselton Dyer referred to the paper as evidencing the 
labour necessary to acquire a proficiency in the knowledge of 
botany. Some people thought botanical study was a kind of 
pastime, but the paper just read proved the contrary. 

Sir John Lubbock believed that muiafis mutandis a great deal 
of what Mr. Bentham said with r^ard to systematic botany 
would apply equally to zoology. 

Prof. Ilickson gave the results of his investigations on the em- 
brj’ogeny of Tropuiolum peregrttium and Tropceohini sp&:mmn. 
In these species the principal peculiarity consists in the constant 
penetration of the carpellary tissue by the extra-seminal root- 
process. In Tropwolum majtis the extra-seminal root-process 
developed from the outer side of the base of the suspensor. 
After perforating the seed-coat it becomes elongated, and finishes 
its course in the caYity of the seed-vessel. In rare cases, however, 
this process has been found to penetrate by its very extremity 
the** carpellary tissue. In Troptwiuni peregrimtm the extra- 
seminal process penetrates the carpel after having run in the 
cavity of die seed-vessel half-way. In Tropteohm speciosum 
this process dips into the carpel immediately after emerging from 
the seed. Dr. Dickson remarked that some would be disposed 
to look upon the abnonnality in Tf'opmhtm map us and the nor¬ 
mal form in Tropicolum peregrinutn as forms representing what 
might be viewed as stages in the evolution of such a species as 
Tropuzolum speciosum from some form analogous to IVopLColum 
map us. In regard to this, Dr. Dickson adversely criticised the 
Darwinian hypothesis, as, in his opinion, inapplicable to the case 
under consideration. 

Mr. A. W. Bennett read a paper On the form of pollen-grains 
in refereficeto tkeferiilisation tf fmvers. He stated that although 
not unfrequently a common form of pollen-grain runs through a 
whole group of plants, yet more often the form is found to be 
adapted to the requirements of the species, and varies even 
within a small circle of affinity. In those plants which are fer¬ 
tilised by the agency of insects, there are three general modes in 
which the form of the grain is adapted for the purpose. We 
have, firstly—and this is by far the most common form^—an 
elliptical grain, with three or more longitudinal furrows, as in 
Ranmtcmlus ficaria^ Aucuha japonkay and Bryonm imms; 
secondly, spherical or elliptical, and covered with spiiie% as in many 
Composite, Malvace®, and Cucurbitace®; and, thirdlj,, where 
they are attached together by threads or a viscid 
Rickardm .MiMopka. In those plants, on 'the ton'friTOf- idt 
fertili^d by the agency of the wind, as grasa^f 

hahamiferm^ the pollen is almcKt .pefectly 
aa^ uttfarnish«Mi with any furrows, andl' 
very light and dry. The genus Yiolk vfety martediy 

difffient ft rms, in one of wlluh* tte to whidi f.. eanyrr 
and F, o.feraia belong, tfe' grtifS'lste cliiptitrl 
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tliree-furrowed form, and wlicre every point of tlie structure of 
the style and stigma is favourable to fertilisation by bees; the 
other, the section to which V. tricolor belongs, where they are ! 
very much larger and either pentagonal or hexagonal, and the 
style and stigma are adapted for fertilisation by Thrips. In all 
Crucifers hitherto known the pollen has the most common form. 
Fringlea aniiscorbuiicay the “ Kerguelen’s Land cabbage,” has 
been shown by Dr. Hooker to be wind-fertilised, from the fol¬ 
lowing considerations; the absence of petals, the absence of 
honey-glands, the exserted style, and the stigma being covered 
with long papillae. The form of the pollen supports the same 
view, being very small and perfectly spherical, extremely dif¬ 
ferent therefore from every other plant of the order. In the 
cowslip and primrose there is a uniform difference in size between 
the pollen belonging to the two dimorphic forms, that of the 
short-styled being always considerably larger than-that of the 
long-styled form. An interesting discussion followed, in which 
Dr- Hooker, Prof. Dickson, Sir J. Lubbock, Prof. Balfour, and 
Mr. W. E. Hart took part. 


SCIENTIFIC SERIALS 

Memorie della Societa degli S^ettrosco^isti Italiani, June.— 
This number contains a very interesting account of the theories 
of the cause of formation of comets’ tails, by Schiaparelli. The 
author seems to have no doubt that a reprdsive force is in action, 
and that the only two acceptable theories are that the force is 
due to electricity or the repulsive power of the sun’s heat— 
Tacchini contributes a note on the polarisation of the zodiacal 
light, in which he corroborates Wright’s observations of polari¬ 
sation, and the presence of reflected sunlight. He also adds 
position observations of Coggia’s comet in June.—Prof. Loren- 
zoni contributes a paper On some theoretical researches for a 
manner of rendering the whole of the solar chromosphere visible 
at once. 

BuUeim de V Acadhnie Royale de Felgh/ite, tome 37, No. 6.— 
This number contains an article by M. P. I. Van Beneden, On 
the whales of New Zealand. Pie refers to the fact that Dr. Gray 
of the British Museum has recognised three species in the New 
Zealand district, Neobalmia marginaia, Caperea antipodium, and 
Macleayius ausiraliemis, and urges that among the right whales 
there should he but one genus, Balcena, Those genera were 
established on imperfect data, and now that we have more 
material, several supposed diagnostics are found not to exist, and 
those that are established are of no great importance. As regards 
the skeleton at the Museum at Paris, studied by Prof. Lilljeborg, 
being without the ear-bone, that had been removed to be figured, 
and had not at the time been replaced. It is reported, however, 
as safe. Dr. Gray, believing that Van Beneden’s drawing of the 
ear-bone was from some other source, erected it into a new genus. 
—MM. Cornet and Briart draw attention to some little known 
beds of phosphate of lime in the cretaceous beds of PIainault,and 
urge their being worked commercially.—M. Gluge gives a short 
note on tonic muscular contraction being converted into 
rhythmic contraction. His observations were on the sphincter 
ani muscles of rabbits, and he refers to similar experiments by 
M. Goltz on a dog. Pie believes that such experiments may 
lead to the explanation of the rhythmic contraction of the heart. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept. 14.—M. Bertrand in the 
chair.—The following papers were read :—Science before 
grammar, by M. E. Chevreul, A considerable portion of the 
paper (which is but an abstract of a more lengthy memoir) is 
devoted to a discussion of the word The author also 

d aws a parallel between psychic and chemical analysis, the 
former separating simple ideas perceptible by the mind, and the 
latter ponderable simple substances perceptible by the senses. 
Ttie difference between the moral and political sciences and the 
sciences of the domain of natural philosophy is pointed out, and 
in an appendix the author states his reasons for dissenting from 
scepticism and materialism.—On a particular toxic action exer¬ 
cised at a distance by CokAkum autumnale at the time of flower¬ 
ing j extract from a letter from M, Is. Pierre to M. Dumas. The 
* han^ held near the anthers of the flowqrs without coming 


into actual contact with them, changes in a few seconds to a livid 
greenish-yellow colour. The natural colour returns about ten se¬ 
conds after the removal of the hand. The author believes that this 
remarkable action is chiefly exerted during or near the period of 
fertilisation, and proposes to examine further the nature of the 
substance emitted.—New conditions for the production of the 
silent electrical discharge ; its influence on chemical reactions ; by 
M. A. Eoillot. The author concludes, from his experiments, 
that the space traversed by the silent discharge can be con¬ 
siderably augmented without a diminution in the chemical 
effects produced.—On some tungsten minerals from Meymac 
(Correze), fourth note, by M. Ad. Carnot. The minerals now 
described are wolfram (containing FeW04 and MnW04) cal¬ 
careous scheelite (containing CbIWO^), and hydrated tunstic acid, 
to which the author assigns the formula2W03,5HO, or W03,2H0 
(old notation),—On the supposed migration oi wingedi FAylloxera 
t:> Qiiercus coccifera, by M. Balbiani. The author states his belief 
that the species seen by M. Lichtenstein on this tree is not identical 
with Phylloxera Tjastatrix. The following species of Phylloxera arc 
recognised in addition to vastatrix : — P, quercus, especially inha¬ 
biting Qiiercus pedimculata, and P. coccina, inhabiting Q. robur. 
The species found by M. Lichtenstein on Q. cocciftra it is pro¬ 
posed to name At lichtensteinii. —Experiments on the employment 
of alkaline sulpho-carbonates for the destruction of Phylloxera; 
a letter from M. Mouillefer to M. Dumas.—On new points at¬ 
tacked by Phylloxera in Beaujolais ; a letter from M. Rommier. 
—On the actual state of the invasion of Phylloxera in the 
Clrarente provinces ; extract from a letter from M. Maurice 
Girard.—Employment of the water used in purifying gas for the 
destruction of Phylloxera j a letter from M. G. Beaiime.—Note 
on the action exercised by the soil of vine fields on sulphuretted 
gises, and memoir On the propagation of Phylloxera, by M. 
Cau-vy.—Other communications were received on the same sub¬ 
ject from various authors, and M. Dumas gave a rSsumi of M. 
Balbiani’s observations, and stated that in future the sending of 
living specimens of the insect to Paris would be interdicted.— 
The Minister of Foreign Affairs forwarded to the Academy a 
communication from the French Consul at Messina, relating to 
the opening of new vents of eruption in Etna, and on some 
earthquakes felt at Messina.—On a transformation of the equa¬ 
tions of celestial mechanics, by M. Allegret.—On the causes 
which modify the setting of plaster, new cements with plaster 
and lime bases, by M. Ed. Landrin.—Action of heat on phe- 
nylxylene, by M. P. Barbier. The j^roducts are anthi*acene, 
benzene, and xylene, produced thus— 

+ Hj. 

—On a case of decomposition of chloral hydrate, by M. Tauret* 
By the slow oxidation of this substance, carbonic oxide is libe” 
rated. The author thinks this furnishes a new explanation of 
the action of chloral upon the system, 'and accounts for the acci¬ 
dents occasionally resulting from its use.-*-On the development 
oi red vapours during the boiling of saccharine juices in manu¬ 
facture, by M. E. J. Mauinene. The author attributes these to 
the action of nitrates. On the role played^by gas in the coagula¬ 
tion of the blood, by MM. E. Matthieu and V. Urbain.—Syn¬ 
thesis of purpurine, by M. F. de Lalande. This was effected by 
the action of oxidising agents on pure alizarine.—During the 
meeting, a communication was read from his Majesty the 
Emperor of Brazil, offering his thanks to the Academy for 
adding a young Brazilian astronomer to one of the Transit of 
Venus expeditions. 
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HINTS ON MEDICAL STUDIES 

EW of those who to-day commence their medical 
education will he able fully to realise what would 
have been their position if they had done the same some 
fifty years or more ago, instead of now. After an ap¬ 
prenticeship of from three to five years to a country 
practitioner, during which time, at the expense of their 
general education, they would have been employed in 
dispensing medicines, and other less honourable duties, 
they would have entered on their medical studies, properly 
so called, possessing a certain empirical acquaintance 
with a few of the details of professional life, which might 
however, have been obtained in an infinitely shorter time 
after the principles of the subject had been mastered. 

This state of things is fortunately past. The pupil now 
leaves school, having had a more liberal general training, 
conducted mostly during the time which used to be 
wasted in apprenticeship, and after being tested by a 
commencing examination in Latin, arithmetic, &c., he 
immediately begins his special studies at a recognised 
college and hospital. At the outset several questions 
respecting the direction that his work has to take, suggest 
themselves, which are only partially answered in the 
calendars of the different examining bodies, and on 
which there is considerable diversity of opinion amongst 
teachers and the profession generally. One of the most 
important of these refers to the question whether or not 
it is advisable to commence clinical work at once, or to 
wait until some knowledge of anatomy and physiology 
has been obtained. As the medical education consists of 
two parts, a theoretical and a practical, one conducted in 
the lecture-theatre and the dissecting-room, the other in 
the wards, out-patient department, and post-mortem 
theatre of the hospital: is it wise to pursue these two 
independent courses simultaneously, and if not, which 
should have the preference ? This question is not diffi¬ 
cult to answer, for it is evident that attendance in the 
wards of the hospital during the first medical session 
must very much resemble the justly disparaged period of 
apprenticeship. Like it, the knowledge acquired will be 
almost entirely empirical, and therefore so much the less 
useful; for the numerous facts which the student is 
learning from the classes he is attending at this early 
period, must for some time be so crudely associated in his 
mind that he will experience difficulty enough in re¬ 
taining them there at all, let alone having to apply them 
to previously unexpected instances. We therefore would 
advise that the first winter session at least should be 
entirely ^devoted to lecture-work and the dissecting-room, 
and that the wards should not be systematically visited 
until the following summer. Then, even, as Materia 
Medica is not a winter subject, but little can be learnt 
with reference to treatment, except in surgery; expe¬ 
rience in diagnosis must consequently he the only object 
kept in view. Afterwards, as much time as can be spared 
may be devoted to dinical work. 

Another question which requires an answer refers to 
the number of subjects_wMch ought to he embraced in 
the necessaiy' course of study. Without wishing at 
ypL. X.—No, 257 


present to enter into a discussion as to whether the 
vital force which is at work in the living body is any¬ 
thing stii generis^ or only an elaboration of other well- 
known forces which are manifested by inorganic matter, 
there is no doubt that those physiological phenomena 
which are within the reach of complete human compre¬ 
hension are all capable of being represented as problems 
of pure physics. Such being the case, the great import¬ 
ance to all thinking students of medicine, of a knowledge 
of the fundamental properties of matter, must be self- 
evident. Some may have had the opportunity of learning 
a little about mechanics, heat, light, and electricity at 
school, but most will he sadly ignorant on these subjects ; 
and being so, when they have advanced sufficiently far in 
physiological and pathological investigation to appreciate 
the enormous fields for work which they open up, they 
will find no greater stumbling-block to their further pro¬ 
gress than their imperfect training in the science of 
physics; it will act as a barrier against sound original 
work in all directions, and prevent many an able man 
from doing full justice to his mental capacities. 

It is this unsoundness of the physical basis of physiology 
which maintains the considerable interval between physio¬ 
logists and physicists; which makes it’necessary to have 
physiological and physical laboratories as separate institu¬ 
tions instead of as different departments of the same esta¬ 
blishment, and which allows flagrant physical inaccuracies 
in physiological investigations to be stated and restated 
under the approving sanction of those who ought to know 
better. What can horrify a pure physicist so much at 
the present state of physiological knowledge as, when he 
reads in a recently published work by one who is consi¬ 
dered to be the British representative of the subject on 
which he treats, to learn that in the flight of birds the 
wings strike downwards and forwards; and in another 
work, by another prominent author, that the aortic valves, 
which correspond to the secondary valve of an ordinary 
pump, close during the contraction of the ventricles of 
the heart ? Similarly, the phenomena of eiectrotonus, in 
the eyes of a physicist, have as little to do with the true 
nerve-current as the spark obtained from a Leyden jar 
has with that circulating in an ordinary electric telegraph 
cable. These instances, and many others which might 
be adduced, all point to the importance of a thorough 
knowledge of physics to the student of medicine. 

Second only to physics, as a collateral part of medi¬ 
cal education, is zoology. Many, however, would place 
botany next. No doubt a knowledge of botany is 
essential to a thorough comprehension of the details of 
Materia Medica; nevertheless, for the prosecution of work 
bearing on medicine proper, an acquaintance with the 
structure of animals is more important than that of plants. 
The latter may, most of it, be left to the pharmaceutical 
chemist, and be neglected by the physician. Ver>" little 
is gained by the medical student when he learns that 
podophyllin is obtained from the rhizome of a rantmcu- 
laceous plant, or even that the natural order Sdanaceje 
has been divided up in a manner which ^ysialogicai 
action justifies: but that the c^ciimof th^ intestine is 
absent in many mammalia and that it is of yeiy mach 
laiger proportionate size in some than in man^ must have 
an important bearing on our conception of the function of 
that organ. Many other instances might be given, 

' ' ' ' ' , ' ' z 
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all proving the importance of comparative anatomy in a 
medical point of view; and it is almost certain thatbefoi'e 
long that science will have a more prominent position in 
medical education than it at the present time possesses. 

Those who have no other aspirations than to follow the 
routine practice of their profession immediately their few 
years of education are completed, will no doubt ignore 
the value of the extended curriculum we advocate : they 
imagine that it does not conduce to more accurate 
diagnosis or more correct treatment. This view is a 
short-sighted one, to say the least; for though the most 
able theorist may, by chance, be a bad practical physician 
or surgeon, yet the good he does by his higher work is 
insuperably greater in the long run than the immediate 
relief of individual cases. It is by the progress that is 
made by the profession in obtaining the mastery of 
disease that its position is maintained in society gene¬ 
rally, and this progress is due much more to the theo¬ 
retical chemist and physiologist than to the successful 
Jiractitioner who simply follows the ordinary routine of 
his calling. 


NOMENCLATURE OF DISEASES 

Nomcnclaittre of Diseases, ^repa 7 'ed for the use of the 

Medical Officers of the United States Maj'me Hospital 

Service, by the Supervising Surgeon. (Washington: 

1874). 

preparation of this volume by Dr. Woodworth, 
i- supervising surgeon, has consisted in adopting, with 
some important omissions and unimportant transposi¬ 
tions, a literal transcript of the originalNomenclature 
of Diseases’’ drawn up by a joint committee appointed 
by the Royal College ojf Physicians of London, of which 
Dr. Sibson was the editing secretary. 

The original work received a modified sanction from 
the British Government, inasmuch as by the remarkable 
liberality of Mr. Lowe, then Chancellor of the Exchequer, 
money enough was provided to print off a large edition 
and transmit a copy gratis to every member of the medi¬ 
cal profession in Great Britain and Ireland. The further 
diffusion of the work in the United States by Dr. Wood- 
worth is a thing for which the profession owes that 
gentleman hearty thanks. The work, indeed, seems to be 
more authoritative on that side of the Atlantic than on 
this ; for the statistics of mortality for the ninth census of 
the United States were made up in accordance with its 
arrangement. This extension of a uniform nomenclature 
is itself, apart from the merits of the work, an evident 
great gain to science. 

It is proposed to give the book a decennial revision ; 
but while revision of some kind is periodically necessary, 
we do not anticipate that, after the work is thoroughly 

matured, it will be required above once in a generation_ 

three or four times in a century. 

In the meantime, the book is in a somewhat imperfect 
state, many inaccuracies having been pointed out in a 
report upon it by the Edinburgh College of Physicians. 
The correction of such errors and the bringing of the 
work to the level of the present state of medical science 
will make it mature for the time being. But we hope 
^ pew generation of medical men will^find it necessary ! 


to revise it; not to correct common errors, but to adapt 
it to the then advanced state of medical science. We are 
doubtful as to the propriety of attempting work of this 
kind by a mixed committee. The committee should be of 
the only kind Dr. Chalmers could tolerate—a committee 
of one ! only the one should have power to call in aid. 
The work of Linnseus or of Jussieu could not have been 
done by a committee. 

A good nomenclature of diseases will inevitably repre¬ 
sent the science of the day. According as science ad¬ 
vances, so will the nomenclature and arrangement be 
more and more natural. The profession of medicine is 
to be congratulated on the felt want of a nomenclature 
temporarily fixed, and on the evidence this work affords of 
its generous ambition to" rise above a mere nosology, to 
something like a natural pathological arrangement. 

The wide diffusion of a book like this in the medical 
profession, besides its own immediate utility, is sui-e to 
exercise a very beneficial and much wanted scientific 
influence. The looseness of much professional writing 
will be diminished and precision encouraged. If medical 
terms are well defined, writers will naturally become more 
careful in their use of them. At present, medical writing 
is infested not only with ill-defined terms but indefinite 
description. How often do we see such phrases as “ once 
or twice," when we should have “ once ” or twice.” We 
might give many examples of this looseness for which we 
tolerate no excuse ; but there is a looseness arising from 
the imperfection of medical science which we must mean¬ 
time tolerate. Good and precise definition of terms only 
becomes possible when we know the properties or pecu¬ 
liarities of what is to be defined, and medicine is as 
yet in too empirical a state for satisfactory definitions. 
That subdivision of it which is most advanced—patholo¬ 
gical anatomy—illustrates well the growth of precision of 
terminology as advancing knowledge permits and de¬ 
mands it, definition and discovery going hand in hand. 

^ The same branch of medicine affords the best illustra¬ 
tion of an admirable struggle after a good nomenclature, 
but even for this branch there has not as yet arisen a 
Toumefort to produce, if not temporary unanimity, at least 
temporary union in regard to nomenclature—a deficiency 
which, however much to be deplored as a cause of con¬ 
fusion and error, implies blame to no one. If in morbid 
anatomy we have no established nomenclatui'e, how can 
we expect it in the nosology ? This department of medical 
nomenclature we regard as being meantime best left in 
what may be called its popular state, such names as 
scarlatina, erysipelas, cholera, thrush, being better than 
any that could be based on our present imperfect know¬ 
ledge of these diseases. But although this may be so 
now, there is good reason to expect the day when good 
descriptive names will be found for all these diseases— 
names which will suggest to the instructed an epitome of 
what is known regarding them. 

Such suggestive names cannot be, however, without a 
well-matured classification. At present there are several 
very natural but isolated classes of diseases which form 
good samples of what is wanted—zymotic diseases, para¬ 
sitic diseases, mechanical injuries—but for the most part 
we have a disjointed catalogue rather than a classifica¬ 
tion. The attainment of a complete classification will be 
a great step, an index of progress and an aid to it; but it 
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will be a structure, as we have already said, that advan¬ 
cing science will periodically overthrow. The ruin, how¬ 
ever, will not be deplorable, because not only not irre¬ 
parable, but certain to be succeeded by a new edifice 
which will in all probability be better and more useful 
than its predecessor. J. M. D. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Ho notice is taken of anonymous 
communications .] 

The Education of Women 

In your excellent article (vol. x. p, 395) on this subject, you 
forcibly point out that custom and prejudice have established for 
boys and girls a curriculum of studies which seems to have but 
little reason to justify it. You particularly mention that whereas 
music is, in Eugland, but rarely taught to boys, it is “ almost 
compulsory on girls, whether they have the talent for it or not.” 

Tills monopoly of music for girls, supposing our system of 
education to be founded on reason, should imply, amongst other 
considerations, that females possess peculiar aptitudes for this 
branch of art, and that instmcting them in it is more likely to 
produce favourable results in their case than in that of males. I 
do not say that this is the only probable justification for our 
practice, but it should certainly be one strong gi'ound for it. 

But how does the matter really stand ? It is a most remark¬ 
able fact that in the highest walk of musical achievement, com¬ 
position, women are positively nowhere. I believe I am safe in 
saying that not a single opera, or oratorio, for instance, the 
work of a woman, has ever maintained even brief popularity; | 
nor has the sex furnished us with one representative worthy of 
being placed by the side of Bach, Handel, Mozart, Beethoven, 
Rossini, Mendelssohn, and a host of other great male com¬ 
posers who could be named. 

In almost every other department of art and knowledge 
eminent women have been found—in literature, both prose and 
poetic, in mathematics, science, painting, sculpture, medicine; 
but not a solitary great female musical composer can be named. 

I do not point out this fact for the purpose of disparaging the 
female intellect, of which I have the highest admiration, but for 
the purpose of reinforcing with it the ^arguments put forward by 
yourself and other friends of female education in favour of a 
revision of the subjects appropriated by unreasoning^custom to 
the two sexes. 

‘Considering, however, that the doctrine of chances might 
have been expected to give us at least one female musician^ of 
the highest order out of the myriads who devote a large portion 
of their existence to the cultivation of the art, the striking fact 
that it is not so is one well calculated to excite speculation. Is the 
power of producing new and acceptable music distinguishable in 
any vray from other art power—that for instance of producing a 
fine painting, statue, or poem ? There does seem to me to be this 
peculiarity belonging to music. The subj ects of a painting, statue, 
or poem, may, and generally are, suggested by some event, 
person,'tradition, or thing already existing. The suggestions of 
colour, form, light, and shade, furnished by nature, are endless, 
and capable of infinite diversification—they often, no doubt, act 
on tlie mind of the artist unconsciously—but, whether he is 
conscious of it or not, their influence is always at work—-and 
though he produces something which we feel to be truly original, 
yet he is probably indebted for the first germ of the idea and for 
the greater part of the machinery by means of which it has been 
realised, to sources and materials previously existing, some of 
which have indeed generally left their traces on the work. 

Can anything like this be said of music? What can have 
suggested some of the simple melodies to which we are never 
tired of listening, and which are so complete, so consistent, so 
satisfying, that we accept them almost like works of nature wHch 
we do not dream of altering ? That there are associations of 
ideas between musical sounds and visible things, and even moral 
sentiments, may be true, but such relations must be vaguen^ 
and mistiness itself, -compared with the relations on which other 
arts are dependent. So slight, so remote so intangible are the 
sources of original music, that it has always seem^ to me that 
the faculty of musical composition of the highest order approach^ 
more nearly to inspiration^ than any other faaflty with which 
mankuid is endowed. 


How can the apparent absence of this faculty in women be 
explained? . Alex. Strange 

London, Sept. 22 


Double Rainbow 

On the nth, at 5.40 P.M., this comparatively rare pheno¬ 
menon was well seen here by the crowd assembled at the Ladies’ 
Golf Match- The accompan3nng sketch, by T. Hodge, Esq., 
gives a thoroughly artistic view of the scene. 

Unfortunately the estuary of the Eden, whose quiet water 
furnished the reflected sunlight, is considerably north of the 
observer’s station. lienee the necessary incompleteness of the 
second bow. I cannot learn whether any spectator was fortunate 
enough to observe the phenomenon from a point a mile or two 
north, whence it w^ould probably have been seen entire. 

As seen from stations to the eastward of St Andrews, the 
second bow, there due to light reflected from the rougher water 
ot the bay, was considerably broader than the first ^ so much so 



at the upper end of the visible portion ’ as to give, even to intel¬ 
ligent spectators, the impression that it was convex instead of 
concave to the point opposite the reflected sun. 

It -was not possible to ascertain whether the light of the por¬ 
tions of the two bow^s visible below the horizon was that coming 
from the rain-drops directly, or that subsequently reflected from 
the sea; though {pace Dr. Tyndall) probably the latter was at 
least a considerable agent. G* Tait 

St. Andrews, N.B., Sept. 15 

P.S. In my note on “Bright Meteors ” (Nature, vol. x. 305) 
I find I have inadvertently written Saturday in place of Sunday. 
Perhaps, with this correction, Mr. Waller may be able to iden¬ 
tify both meteors in a satisfactory maimer. 

This is the phenomenon observed by Dr. Halley, Aug, 6, 
1698^ at Chester. The second bow was formed by the sun’s 
light reflected from the river Dee. See “ Brewster’s Optics,” 
p. 3S0. 

Of the parts of the two bows below the horizon, the outer is a 
continuation of the primary bow, and is formed principally by 
direct sunlight striking the drops between the observ^er and the 
sea and reflected in the oi-dinary manner. 

It may derive a slight increase of brightness from light first 
reflected at the sea, then by rain-drops, and lastly by the sea 
again. The inner part is produced by one reflection from the sea 
and one reflection from rain-drops. The brightness will be the 
same whichever reflection comes first, provided the smooth 
sea, the rain-drops, and the sunlight are present. 

' ^ J. 

-- '.i . m 


Curious Rainbow",: 

I BO not see that the rainbow-Swettoatem 

(Nature, toI. x. p. 39S) was diffiatrt ft* « 

6i moderate brightn^. except; 

between tbe twC sesSes af emOs,, geaerafly Mead mto 
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one another. The fainter series are attributed to interference. In 
bright rainbows there are three, if not four, series of colours, at 
least ill the upper part of the arch, where the colours are always 
the most distinct, probably owing to the ram-drops bemg smaller 
high up, and therefore more perfectly globular. It may not be 
generally known that a rainbow may be seen much more per¬ 
fectly in a single drop of dew, by placing the eye close to it, 
than in rain, and then no less than ten or twelve series of colours 
may be seen ;, and in the irregular dew-drops (as also in hoar¬ 
frost) a great and veiy beautiful variety of bows and spectra can 
be seen. T. W. Backhouse 

Sunderland, Sept 23 

I SHOULD like to say a few words regarding Mr. Swettenham’s 
letter (Nature, voI. x. p. 398). The mathematical theory of 
the rainbow has been worked out pretty completely. We must 
not look for it, however, in text-books, which generally give a 
very unsatisfactory account of the rainbow, but in the original 
memoirs, which sometimes are very difficult to find. 

The appearance of coloured bands inside the primary rainbow 
is not at all of very rare occurrence; since my attention has 
been drawn to them by a casual observation, I have seen them 
repeatedly. Only a few weeks ago I saw distinctly three con¬ 
centric bows, with all the colours inside the primary bow. These 
bows have been called supernumerary rainbows. The complete 
mathematical theory has been given by the Astronomer Royal in 
the Philosophical Magazine, and the theory has been verified by 
Mr. Miller. The cause of these coloured rings is the interfer¬ 
ence of two rays of light entering the rain-drop at different angles 
of incidence, but having the same deviation, and therefore leaving 
the rain-drop parallel to each other. It is clear that two such 
rays must exist for all deviations from the maximum to the devia¬ 
tion of ray of light having an angle of incidence of 90®. 

In text-books no mention is ever made of these supernume¬ 
rary rainbows, and this is the more to be regretted ^ as the inter¬ 
ference mentioned above is, I think, one of the principal causes 
of its formation. 

Were the explanation given in text-books complete, we should 
not have in the rainbow such pure colours as we actually see, 
but the yellow would contain a great deal of red, and the green 
would be contaminated by a great quantity of red and yellow. 
As it is, however, the red, which would have the same deviation 
as the green and yellow rays, is destroyed, or nearly so, by inter¬ 
ference, which, therefore, is the cause that the colours of the 
rainbow are nearly pure. What is called the violet of the rain¬ 
bow is generally the violet mixed with the red of the next super¬ 
numerary rainbow. This is not the only instance that text-books 
contain incomplete accounts of phenomena which have been 
satisfactorily explained. Arthur Schuster 

Sunnyside, Upper Avenue Road 

Mist Bows 

On Sept. 14 I was driving Irom the Lizard just after sunrise 
with Mr. Lugg of Manaccan. A thick mist covered the fields 
and moorland. The tops of the farm buildings and com stacks 
and the church towers were visible above the sea of mist which, 
matted ou the ground, gave the entire country the appearance of 
being covered with snow. About 6.30 a. m. the sun was bright 
on our right hand, and on the left we saw a halo of prismatic 
colours forming a distinct circle of rainbow at a little distance 
from and encircling the shadows of our heads, and only broken 
where the shadows of our bodies interposed. This appearance 
lasted for ten minutes, and our shadows with their attendant 
bow showed brightly against the mist background as we passed 
hedges and fields, and kept pace with us like “ the mist raised 
from the plashy earth” by the hare in Wordsworth^s poem, 

“ That, glittering in the sun. 

Runs with her all the way wherever she doth run/* 

We afterwards opened a valley terminating in an extensive 
moor, when the mist appeared as a sea of prismatic colour extend¬ 
ing to the horizon. Abofit 7 A.M. we saw a perfect bow free 
from any prismatic colour, both ends of which terminated in the 
field immediately to our left. 

hly companion, who is constantly driving about this district in 
early morning, says he never before saw similar phenomena. 

Lizard Signal Station, Sept. 16 Howard Fox 

Carnivorotis Plants—how to be obtained 

It is not unKkely that there may be a great demand for plants 
o€ the genus Urcsera, and as I am in a neighbourhood where 


the supply of the D. rotundifolia and D. inlmnedza is inex¬ 
haustible, I shall be glad to send, through the post, plants of the 
same to any who are desirous of investigating their carnivorous 
habits; but to meet the necessary expenses of collecting and 
postage, six penny stamps must be enclosed in the application 
for each dozen plants. The applications of dealers in plants 
will not be attended to. 

The D. mtermedia is far more abundant than the D. rotiindu 
folia, and will answer the purpose of investigators quite as well 
A few words about the method of growth of these may not be 
out of place. Pure peat well soaked with water suits either 
kind, but while the D. intermedia flourishes with its roots be¬ 
neath the surface of the water, D. rotundifolia grows best when 
it is from 3 in. to 4 in. above the surface; now and then it 
happens that it is found with its roots in the water, and then the 
hairs on the stalks of the leaves, which constitute one of the 
distinguishing features between these species, are much dimi¬ 
nished, both in number and length. 

The Liverpool naturalists will find a large'supply of the D. ro- 
tundifolia on Oxton Common, and there they are most abundant 
in the corner nearest to Noctorum Farm. Thurstaston Hill is 
another^Jocality in the same neighbourhood where this plant 
grows. 

The Pinguietda lusitanica is not uncommon in the bogs of the 
New Forest, but I cannot promise specimens of this plant with 
the same certainty as I can those of the Droserce. Applications 
for plants had better have the word Drosera written on the enve¬ 
lope, to prevent the delay which would arise from such letters 
being forwarded to me when away from the New Forest 

Bisteme Close, Burley, Hants G. H, Hopkins 

[Both species are moderately abundant, though small, in a 
peat-bog near Burnham Beeches, Bucks, about four miles from 
Slough.—E d.] 


Automatism of Animals 

Prof. PIuxley’s most interesting address published in 
Nature, vol. x. p. 362, seems to me to involve some difficulty, 
which I take the liberty to state, though well aware that I am 
stepping on slippery ground. I allude to this passage :—Sup¬ 
pose I had a frog placed in my hand, and that I could make it, 
by turning my hand, perform this balancing movement. If the 
frog were a philosopher he might reason thus: ^ I feel myself 
uncomfortable and slipping, and feeling myself uncomfortable I 
put my legs out to save myself. Knowing that I shall tumble if 
I do not put them further, I put them further still, and my voli¬ 
tion brings about all these beautiful adjustments which result in 
my sitting safely.’ But if the frog so reasoned he would be 
entirely mistaken, for the frog does the thing just as well when 
he has no reason, no sensation, no possibility of thought of any 
kind.” 

Now, does it unavoidably follow from the latter fact that this 
philosophising frog would be entirely mistaken ? What I should 
venture to object is simply this :—Experiment shows, indeed, that 
very delicate combinations of muscular actions (as in swimming) 
are brought about by impressions upon the sensory nerves, even 
when, alter ablation of the brain, there can be no longer any 
consciousness. But have not those combinations originally 
arisen during undisturbed consciousness, and therefore, perhaps, 
under tlie influence of consciousness, inscrutable as the relation 
of consciousness to corporeal phenomena is acknowledged to be? 
And even if the experiments alluded to should succeed with 
animal individuals which, before- vivisection, never had executed 
I the movements in question (and I was once assured by a distin- 
I guished physiologist that similar experiments do really succeed 
with rabbits deprived of part of brain soon after birth), yet those 
adjustments may be rather considered with regard to the great 
principle^.of inheritance, as it has been applied to instincts by Mr. 
Darwin and Mr. Spencer, and alluded to in Prof. Tyndall’s 
address. ^ Though now performed by animals without possibility 
of sensation and thought, those movements were adjusted to 
each other, and to impressions on sensory nerves in these ani¬ 
mals’ ancestors while in possession of consciousness. 

Surely such questions will ever remain doubtful; yet I think 
it not unbecoming to state a view of them which seems to me 
to be in accordance with the present direction of biological 
theories. I, D. Wetterhan 

Frankfort-on-the-Maine, Sept. 20 • 
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Photographic Irradiation 

I HOPE you will allow me space to correct a s%}it misunder¬ 
standing which has got into the present discussion on photo¬ 
graphic irradiation. Mr. Crofts (Nature, vol. x. p. 245) places 
my views in opposition to those of Lord Lindsay and Mr. Ran- 
yard. Mr. Stillman (NATURE, vol. x. p. 381), who has given us 
such valuable information on the molecular condition of different 
preparations of collodion, also takes the same view. Now in 
reality Lord Lindsay’s and Mr. Lanyard’s views are not opposed 
to mine. I have simply attempted to prove that molecular 
reflection was a cause of photographic irradiation, not that it was 
the only cause^ as I quite agree with Lord Lindsay and Mr. 
Lanyard, that the imperfections of the lens are also causes of 
photographic irradiation, and in Nature, vol. x. p. 185, I 
pointed out one form of irradiation due to the lens. But 
the imperfection of the lens which is most fatal is that pointed 
out by Lord Lindsay and Mr. Lanyard, namely, the inability of 
the lens to bring all the rays to a focus, whether this results from 
the imperfections of the outside portion of the lens, or from im¬ 
perfect achromatic* correction. No maker of lenses will tell 
you that any lens, far less tliat every lens which he puts out, is 
perfectly corrected for dispersion. Working with such an in¬ 
strument, it is very clear that if we only allow an exposure sufE- 
cient to give an image on the part of the collodion where 
the great proportion of the rays are focused, then the photo¬ 
graphic impression will give very nearly the true boundary line. 
But suppose we allow more light to pass through the lens, either 
by turning the camera to a brighter light or by giving a longer 
exposure, then it is clear that the unfocused rays which gave no 
impression when the exposure was short, will now impress them¬ 
selves on the collodion, and thus the photographic impression 
will be extended beyond the true boundary line. 

That there should be difference of results in experiments on 
photographic irradiation is quite to be expected, as there are so 
many variables in the e^eriments. The light, temperature, and 
condition of the collodion are all constantly changing, and the 
conditions under which the experimenters work, and the appa¬ 
ratus and chemicals used, are different for each experimenter; 
different results may therefore be expected. If the experimenter 
use a good lens, and employ only the central portion of it, the 
imperfection due to the lens may be small in quantity. But if 
his lens is imperfectly shaped and badly corrected for dispersion, 
and he uses the full aperture, the result will be very different. 
Again, if the experimenter work with different collodions, Mr. 
Stillman has shown that, altogether independent of the lens, a 
very slight change in the preparation of the collodion greatly 
alters the amount of irradiation. So far as I can at present judge, 
the imperfections of the lens and molecular reflection are not 
opponents, but alHed enemies, which we must meet on the same 
field. John Aitken 

Darroch, Falkirk, N.B. 

Can Land-crabs Live under Water? 

When in Atchin, in Sumatra, during the second Dutch expe¬ 
dition, it occurred to me to put to experimental test a statement 
which I thought I had seen in some book or other—this book 
turns out to be Prof. Marshall’s work on “Physiology”— to 
the effect that land-crabs are drowned when kept immersed in 
water. 

On one occasion I kept one of these crabs under water for two 
hour% after which time it was as lively as ever; and on another 
day a larger specimen was kept submerged for exactly four hours, 
afte the lapse of which time it was somewhat subdued, but by 
no means moribund. 

Unfortunately the duration of my experiments was always 
limited by the necessities of ablution, as our largest receptacle for 
fluids was a small-sized Huntley and Palmer’s biscuit-tin, which 
served as our only washing apparatus, as well as the laboratory— 
eventually a very leaky one—for my experiments, for a period of 
four months spent under an equatorial sun. 

New University Club, Sept 22 J. C. G ALTON 

* We here require some new word, or we must greatly extend our con- 
c^ioii of achromatism, as we have here to deal with rays far beyond the 
limits of the sensitiveness of the eye ; and the word achromatic, as applied to 
lenses for chemical purpose^, is somewhat misleading. I may here offer two 
suggestions as to how the imperfect power of the lens to bring all the 
different rays to- a locus may be partially corrected(i) By using a 
collodion which is as nearly as possible only sensitive to those rays whidit e 
lens can bring to a focus; or (2) by providing each lens used for making 
accurate olKervatkms with a screen, which shall stop back all the rays 
beyond the limits which the lens can focus. 


Salivary Glands of Cockroach 

I SEE in Nature, vol x. p. 3S1, a letter on the salivary 
glands of the cockroach, by Dr. W. Ainslie Hollis, in which lie 
remarks :— 

“As far as my experience carried me, the saccnli, the sup¬ 
posed reservoirs of the saliva, never contained naturally any 
liquid whatever, but on opening the thorax were invariably 
found to be collapsed and empty.” 

A few days ago I was observing some of these creatures. I 
examined several shortly after they were caught; in these the sac- 
culi were empty, but others which I had kept alive in a cup with 
only a few drops of water for a day or two, had invariably the 
saccnli distended with liquid. 

I will not attempt to explain these {acts, but leave that to 
others more capable than myself. Chas. Workman 

Belfast, Sept. 21 


T//£ AUSTRIAN POLAR EXPEDITION 

T he Vienna correspondent of the Times supplies some 
interesting details concerning this important expe¬ 
dition. Events have proved that there has not been an 
expedition better fitted out, as to ship, stores, or crew, 
than that in which this North Pole Expedition left 
Bremerhaven on June 13, 1872. 

As to the crew of twenty-four men, it was composed of 
three naval offleers, Lieutenants Weyprecht and Brosch 
and Ensign Orel; two engineers, and fifteen picked Dal¬ 
matian sailors ; Lieut. Payer, of the Jagers, an Alpine 
Club man, with two Tyrolese mountaineers ; Haller and 
Kletz, and the Hungarian K<£pesy as surgeon. It was 
thus calculated for land work not less than sea work, and 
events proved that the company had been well sorted. 

The object of the expedition being to find a north¬ 
easterly passage .towards the coast of Siberia, the expedi¬ 
tion having arrived at Tromsoe, and having taken on 
board Capt Carlsen as harpooner and ice-master, started 
on the 14th of July for the sea and the coast of Novaya 
Zemlya. At Novaya Zemlya they met the Norwegian 
yacht Jsbjdrn^ in which Count Wilczek and Baron Stern¬ 
berg, two of the chief promoters of the expedition, had 
come over from Spitzbergen to establish a store for them 
near Cape Nassau. They were for two years the last 
human beings they saw. The stores being laid in a cleft 
of the rocks inaccessible to the Polar bears, and the state 
oC the ice looking more promising, the ships parted com¬ 
pany on the erst of August, the Tegethoff north, 

the Jsbjorn south. The hope proved to be fallacious 
long before evening. The Tegethoff was icebound, and 
never was got out again. The temperature sank, copious 
snowfalls cemented the loose ice-fields, and the Tegethoff 
was surrounded by a solid mass of ice. 

In this precarious state the ship lay for five months, the 
ice freezing together and bursting in turn, and so expos¬ 
ing it perpetually to fresh pressure. All was prepared 
for leaving the ship. The stores were brought on deck 
and a portion placed on the ice. This was the most 
trying time of the whole. Every moment the alarm was 
sounded and the signal given for leaving the ship. It 
was sufficient to wear out the strongest In spite of this, 
meteorological and other obseiwations were carried on. 
The strain on the mind told on the state of health in 
spite of all precautions, and scurvy and pulmonary 
affections set in. 

All this time the ship was being driven in a north¬ 
easterly direction until, towards the end of January, 
1873, 73 W. long, and 79 lat. were reached on Febraafy 
25. The sun appeared again after five months M tfie 
horizon, and on the 25th the pressure of ice ceased.A 
massive wall had been formed round the sKp, |irotecting 
it from further injury- The driftik^ no^to the 
north-west Milder weather having: ih, the hope 

vived of setting the ship ffee, andfbrfiteinontos the work 
went on. By dint of boring ahd blasting the fore part of 
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the ship was made free, but to free the aft proved im¬ 
possible, ice of 30 ft thickness lying underneath. 

Disheartened, the expedition had almost resigned itself 
to have to pass another winter in the same position, when, 
on the 31st of August, high land was seen in the north, 
some fourteen nautical miles off. The feeling at first of 
great joy at the unexpected discovery became soon a 
torture. To be so close and not to be able to get to that 
unknown land. At last, towards the end of October, the 
ship d rifted to about three miles off one of the islands 
which lay before the main land, and there the ship froze 
in at the beginning of November, and lies still in 79° 51' 
N. lat. and 36' W. long. Here the winter of 1873-74 
was passed in comparative quiet. 

During the time a series of highly interesting astronomi¬ 
cal, meteorological, and magnetical observations were 
made. The Northern Lights were very numerous and mag¬ 
nificent-white, red, and green, with crowns, bands, and 
rays of great size and brilliancy. The needle was so dis¬ 
turbed that oscillation became the rule and steadiness 
the exception. The cold was more intense than the year 
before, there being 37° Reaumur below zero on the ship. 
But the supply of fresh bear’s meat and the absence of 
that strain on the mind produced by constant danger kept 
the crew in better health, The I'eappearance of the sun 
on the 24th of February did the rest for all except 
Krisch, the engineer, who died of consumption on the 17th 
of March, and was buried in the newly discovered land, 
between two basalt columns ; for the explorations had 
already begun. 

A first expedition of Payer, the two Tyrolese, four 
sailors, and the only three dogs remaining started for the 
mainland, went up the promontories named Tegethoff and 
M^Clintock, 2,500 ft. high, and up the Nordenskjold Fjord, 
bordered by the large Souklar glacier. It was still very 
cold, 40'^ Rdaumur. All was still white with snow and 
hoar-frost, making the symmetrical rock columns look 
like candied sugar. 

The second expedition of thirty days started on the 24th 
of March. Tlie temperature had risen, but snow-drifts, 
wet, and the breaking up of ice made the journey still more 
dangerous. Of course, before getting the map it will 
be impossible to form a clear image of the configuration 
of the country. The atmosphere over the ice being 
hazy, the only way for making observations was by 
going to the heights, and by these means a succession of 
points was establislxed—Cape Koldewey, 80° 15'; Cape 
Frankfurt, 80® 25'; Cape Ritter, 80° 45' • Cape Kane, 
81° 10'; and Cape Fligely, 82° 5^, all on the Austria 
Sound. The diminished stores and the short available 
time necessitated forced marches, so one-half of the party 
was left under a rocky eminence in 38', and Payer, 
Lieut. Orel, the sailor Zaninovich, and the three dogs 
started to cross Crown Prince Rudolf’s Land, Undeterred 
by a dangerous accident, the expedition went on by a 
roundabout way to the coast, and along it again north¬ 
ward. The progress became more and more difficult and 
dangerous ; it was all fresh ice, often not more than a few 
inches thick. From Cape Fligely, the most northerly 
point touched, another elevated point, named Cape Wien, 
was sighted in, 83°, the most northerly point of the known 
earth. Then the journey back again was more dangerous 
than the advance, but on the 25th of April the ship 
was seen on the spot where it had been left. 

After a few days’ rest, very much wanted, a third expe¬ 
dition -WSLS made, again to the west—like the first—when 
a high mountain. Cape Briinn, 40 miles from the ship, 
opened out a view over the mountainous country, with 
the Humboldt Peak, about 5,000 ft. high, as its culminat¬ 
ing point. 

i^eady, in March, a council had been held, and the 
decision had been come to to abandon the ship and to 
try to make their way back on sledges and boats. On 
&e 20th of May the colours were nailed to the masts of 


the ship, and the expedition started with three boats and 
as many large sledges. The exertions proved almost too 
much. The journey had to be made five times over, three 
times tugging at boats and sledges, then twice back 
again. The continual south wind driving the ice north¬ 
ward seemed to make all efforts to get south useless, and 
after eight months’ toil it seemed as if nothing re¬ 
mained but to return to the ship and pass there 
another winter. In the second half of July, however, north 
winds set in with rain, loosening the ice, and breaking it 
up, until on the 13th of August the expedition got into 
free water. It was in the unusually high latitude of 
77° 40'. Had it not been for this exceptionally favour¬ 
able state of the ice, the impression is that the expe¬ 
dition would not have been able to I'eturn. Now there 
was the pulling for the land. The crew and officers, 
divided into two watches, took it in turn day and night, 
so that forty miles’ progress was made daily. On the 
second day the mountain of Nowaja Saulja was sighted. 
There were still provisions for a fortnight. A portion 
was left on shore, and then the southern bays were 
searched for Russian fishermen. None were found at the 
Barents Islands ; bad weather set in, the sea ran high, all 
were wet through and unable to pull. It was already 
settled that the White Sea was to be made if no ship was 
found up to the 28th. However, on the 29th, two fisher¬ 
men were sighted in a boat belonging to the schooner 
Nicolay^ which brought the expedition to Vardde on the 
2nd of September. 

The new land, as far as discovered, is about the 
size of Spitzbergen, and consists of several large 
masses intersected by fjords and surrounded by islands. 
A large passage called the Austria Sound separates 
these masses and forks under 82° north latitude into 
a north-easterly arm, which could be followed up to 
Cape Pest in the furthest north. The mountains are 
dolomitic. Their middle elevation is from 2,000 to 3,000 
feet, only towards the south they may rise up to 5,000. 
All the depressions between the summits are occupied 
by glaciers of gigantic size, as they only occur in arctic 
regions. The vegetation is much poorer than that of 
Greenland, Spitzbergen, or Novaya Zemlya, and in the 
south, except for Polar bears, it is devoid of animal 
life too. Several attempts were made to pass through 
the country, but they were found impossible, mountains 
barred the road, so progress was tried along the coast 
line, and the more the explorers penetrated north by 
west the more the temperature rose, and the coasts of 
Crown Prince Rudolf Land were found to be tenanted 
by myriads of birds, elks, &c., traces of bears, foxes, and 
hares appeared, and seals lay on the ice. In spite of the 
treacherous nature of the road, it was continued to 82° 5', 
where, at Cape Fligely, a wide expanse of water only 
covered with ice of recent formation was seen. In spite 
^of this the explorers think the open Polar sea a delusion. 
Without raising a theory about the possible connection of 
this new land with Gillis Land in the south-west, the 
opinion is that it bears out up to a certain point Peter¬ 
man’s assumption of an inner arctic archipelago. 

The fact of the expedition having found hares in the 
newly discovered land seems significant of a channel, 
not invariably frozen in winter, between Franz-Joseph 
Land and Spitzbergen, since hares do not occur in the 
latter. 

In Norway the members of the expedition were re¬ 
ceived with the greatest enthusiasm, at Plamburg they 
were welcomed like bringers of good tidings, and on their 
entry into Vienna they could not have received a greater 
ovation had they been the remnant of a conquering army. 

[ All this they have richly merited, and there can be 
no.doubt that Lieutenants Payer and Weyprecht*have 
won for themselves a place in the first rank of arctic 
explorers. 

A second Austrian Arctic Exploring Expedition is 
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being prepared at Vienna to start next summer. One 
half of the expedition will seek to advance to the north, 
under Lieut. Payer, by way of East Greenland, and the 
other half, under Count Wilczek, will proceed ma 
Siberia. The object of the expedition is to ascertain 
if the newly-discovered Franz-Joseph Land is a con¬ 
tinent or an island. 


THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

HE twenty-third meeting of this Association, which com¬ 
menced at Hartford, under the presidency of Dr. J. L. Le 
Conte, on Aug. 12, seems to have been a successful one. 
Apart from the regular growth in prosperity which is exhibited 
every year, there was the unusual accession of the chemists, 
who have resolved to make their science strongly represented, and 
there was the excitement and interest which attended an impor¬ 
tant change in the constitution of the Association. The nature of 
the change we have already indicated (vol. x. p. 382). There 
was an unusually large attendance of the most eminent American 
representatives of science. The Association meets at Detroit 
next year on the second Wednesday of August. 

The president's address consisted, chiefly of allusions to some 
of the principal scientific events of the year, and of a summary of the 
matters to come before the Association. At a later period of 
the meeting the retiring president gave his address, in which he 
reviewed the progress of scientific instruments and methods. 
We can only refer very briefly to some of the more important 
papers read. 

In a paper On the Periodicity of the Rainfall in the United 
States in Relation to the Periodicity of the Solar Sf ots^ by Prof. 
John Brocklesby, the author concludes from his investigations 
that in the United States there is a connection existing between 
rainfalls and variations in the sun-spot area ; the rainfall rising 
above the mean when the sun-spot area is in excess and falling 
below it when it is deficient. 

Differential Measurements of Solar Temperature^ by Prof. S.P. 
Langley of Pittsburgh, Pa. After stating the aims of the 
Alleghany Observatory at Pittsburgh, and giving details of the 
work now carried on there, consisting largely of observations and 
photographs of the sun, Prof. Langley said that there is a ve^ 
wide variation in both the heat and light, and probably also in 
the actinic force of different parts of the sun. The difference is 
due principally, but not wholly, to differences in atmospheric 
absorption. Prof. Henry observed that the image of a sun-spot 
is colder than the photosphere surrounding it. tsecchi has shown 
that the heat of tlie sun diminishes as we approach its edge, and 
he thinks that there is a different temperature at the sun’s 
equator and the poles. Prof. Langley gave details of his own 
experiments with a thermopile upon these points. He finds that 
the observation of Prof. Henry is correct But comparing the 
image of the spot with the photosphere immediately surrounding 
it, he finds that the image of a spot not far from the centee is 
uniformly warmer than that of the edge. To get the full signi¬ 
ficance of this observation we must consider that the image of the 
same spot is at the same time darker and colder than the photo¬ 
sphere near the centre, and darker and warmer than the photo¬ 
sphere near the edge. A series of measurements of the heat from 
the centre to the edge were made. 

It does not appear as the result of these experiments that there 
is so great a selective absorption of heat in the lower regions of 
the sun’s atmosphere, that when rays come from the edge of the 
disc and pass through a greater proportional thickness of his 
atmosphere, the heat is filtered from them and the light allowed 
to go through. We find that the heat falls away so very rapidly 
towards the edge as to indicate a much greater thinness of the 
solar chromosphere than has been hitherto admitted. A¥e appear 
to have been fed to the conclusion that there is a local obscura¬ 
tion over the spot very remarkable both in degree and kind. 
Prof. Langley exhibited a photograph of a sun-spot that looked, 
he said, like a sketch of a crystallismg substance; when, however, 
we consider the enormous areas involved, we find the analogies 
of ciystailisation who% Ml us, and we may more probably 
account for the facts by a hypothesis of cyclonic action. He con¬ 
cluded by pointing out the great value of th^ studies in connec¬ 
tion with investigations in terrestrial meteorology. 

Distrilmimu if the Poles of Nehuhr, by Prof. Cleveland Abbe, 


of Washington. The general problem attacked in the present 
paper is the question whether there are planes that have a 
definite relation to nebulce. 

It may in general be stated that the positions of planes ot 
rotation among thenebulre do not show any such uniformity as is 
the case with the solar system ; on the contrary, they are at all 
possible angles with each other. But there is this remarkable 
feature : that their nodes cluster about a point in R.A. I2h, 45m. 
and declination 60° N., that point being the North Pole of the 
plane near which lie the majority of the so-called axes of rota¬ 
tion. 

Cave Fauna of the Middle States, by Prof. A. S. Packard, jun., 
of Salem, Mass.—For about a month during the last part of 
April and early in May last, Prof. Packard was engaged with 
l^Ir. T. G. Sanborn in exploring the caves of Kentucky under 
the auspices of the Geological Survey of that State, Prof. Shaler 
accompanying Prof. Packard. They first examined the Mammoth 
Cave, and doubled the number of animals known to exist therein 
and in others adjoining. An exploration, with Prof. Shaler, of 
the Carter Caves in Grayson County, Ky., also revealed a rich 
fauna composed of twenty species. Prof. Packard also examined 
Wyandotte Cave alone, and found a wingless Procus and two 
species of Thysanura new to the cave. Several caves within six¬ 
teen miles of New Albany, Ind., at Bradford, were examined. 
Finally, a careful examination of Weyer’s Cave, in Virginia, 
and the adjoining Cave of the Fountains revealed a fauna con¬ 
taining some twenty species, no life having been previously 
reported from those caves. 

These results show a great uniformity in the distribution of 
life—more than would at first be expected, though these caves 
I lie in a faunal region nearly identical as regards the external 
world, and the temperature of the [caves is very constant. Still 
some notable differences occurred. 

Change by Gradual Modification not the Universal Law, by 
Thomas Meehan, of Germantown, Penn.—After adducing many 
instances in support of the theory that new forms are often 
generated by ** leaps,” Mr. Meehan concludes with the follow¬ 
ing propositions:—i. Morphological changes in individual 
plants are not always by gradual modifications. 2. Variations 
from specific forms follow the same law. 3. Variations are often 
sudden and also of such decided character as to seem generic. 

4. These sudden formations perpetuate themselves similarly in 
all respects to forms springing from gradual modifications. 

5. Variations of similar character occur in widely separated 
localities. 6. Variations occur in communities of plants simul¬ 
taneously by causes affecting nutrition, and perhaps by other 
causes. Mr. Meehan argues from these premises that new and 
widely distinct species maybe suddenly evolved from pre-existing 
forms without the intervention of connecting links. 

This paper provoked considerable discussion. Prof. Morse 
said that the impression seemed to prevail among a great many 
that Prof Meehan’s paper was an argument against Darwinism, 
while in reality, in whatever sense you look at it, it was a cor¬ 
roboration of the theory of evolution. Prof. C. V. Riley insisted 
that most of the circumstances cited by Prof. Meehan found their 
parallels in what were generally known to zoologists as well as 
botanists as “sports” or even “monstrosities,” and that Mr. 
Darwin himself had instanced some of the most interesting 
cases. 

Prof. Asa Gray reniarked that he only wished to state in 
respect to variations occurring abruptly as they did, that 
those certainly were not the kind of things which Mr. Darwin 
would have regarded as in any way inteffering with his 
view, and he did not think Hr. Meehan had rightly compre¬ 
hended the statement to which he had called attention. “ I think 
(pursued Prof. Gray) that the statement, whatever it is, taken in 
connection with the remark which Mr. Riley made, and which 
Mr. Darwin a good deal insists upon, viz., that he does not look 
to monstrosities for the introduction of new forms, because the 
monstrosities may be expected to be taken out of relation to the 
surrounding circumstances, and that it is only those modifications 
which are in relation to surroundiug and changing circuinsMM^ 
that can be utilised and turned to account—^is not to be fbufid 
fault with. Mr. Darwin distinctly notes that' 
be hereditaiy, and so may be supposed even to/ 
they were sufficient in relation to surrcmjidte'' 

So, if Mr. Darwin readily takes into Ms'y|ef/;<^«^:es.'^e that 
wMch everyone calls monstrosities rSSwj be esq^cted 

not to regard it as any infiipgemeat yane- 

ties should come into 'ConadmMe 

differences. are ant to arise in 
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that way witk very considerable differences, and so true that 
those surely are not the kind of things to which Mr. Darwin, 
looks as difficulties to overcome, but as stepping-stones in his 
way.” 

Glacial Phenomena in ike Sierra IPruaila, by Prof. John Muir, 
of Oakland, Cal.—The studies of Prof. Muir referred particu¬ 
larly to that portion of the Sierra which is embraced^ between 
lat. 36° 30' and 39°, which measures about 200 miles in length 
by about 60 in width, and attains an elevation along the axis 
from 8,600 ft. to nearly 15,000 ft. above the sea. All the indi¬ 
vidual mountains distributed over this vast area, of whatever 
kind, have been brought into relief during the glacial epoch by 
the direct mechanical action of the ice-sheet and the glaciers into 
which it afterwards separated. The chief phenomena presented 
are :—(i) scratched and polished surfaces, (2) moraines, (3) mou- 
tonned rock-forms, and sculpture in general, as seen in valleys, 
ridges, lake basins, and separate mountains. 

The paper goes on to describe the lofty mountains distributed 
along the summit of the portion of the Sierra under considera¬ 
tion, which are almost wholly unexplored—Mounts Dana, Lycll, 
Whitney, and Tyndall. The Pinnacles, which are the smallest of 
the summit mountainets, are described in an interesting way, the 
author concluding that instead of each being formed by special 
upheaval, or supposing that the chasms which separate them 
were made by subsidence, they were formed by the removal of 
the materials which once filled the intervening chasms. The 
same truth applies to the larger peaks, and the author concludes 
this branch of his subject by saying that they are all residual 
masses of the once solid wave of the entire tange, and all that 
would be required to obliterate their distinctive character would 
be the restoration of [the materials which have been carried 
away. 

The next inquiry is, what has become of this material, not the 
millionth part of which can now be seen? and the author answers 
himself with the statement that glaciers were the transporting 
agents, and that in forming the basins and valleys in which they 
flowed, they carved out the summit peaks. This is so important 
a proposition as to demand careful attention to its proof. This 
proof is brought forward in detail. Subsequently, granting this 
proposition to be true from the proof, the author is obliged to go 
on to show what force or forces have sharpened the crests, which 
bear no trace of glacial action, and which were probably always 
above its reach. Next is considered the formation of special 
groups of mountains, and the geological effects of shadows—in 
prolonging and intensifying the actions of portions of glaciers, 
as shown in moraines, lake basins, and in the difference in form 
and sculpture between the north and south sides of valleys and 
mountains; especially as to their effects in the segregation of 
mountain masses. Also as to the effect of physical structure 
upon surface features, and the cause of the absence of well- 
marked individuality in summit mountains. 

Prof. F. W. Clarke, of the University of Cincinnati, read a 
paper On the Molecular Volume of Wattr' of Crystallisation, He 
stated that, to the chemist, it is important to get at some distin¬ 
guishing character between water of crystallisation and true 
water of hydration. This character may be found by a study of 
the molecular volumes of various hydrated compounds. If we 
determine the molecular volume of frozen water, that is ice, we 
shall find it to be 19*6. If that water unites to form a hydrate 
or a crystalline salt, contraction ensues, and by studying that 
contraction we get at curious results. In the case of water of 
crystallisation, Prof. Clarke has studied over thirty salts, and in 
every case the molecular volume of the water is about 14. With 
water of hydraticn no such regularity is found. Evidently, then, 
when water unites with an anhydrous salt from water of crystal¬ 
lisation, all the condensation which occurs is on the part of the 
water, the volume of the molecule of the salt itself remaining 
unchanged. 

Prof. Clarke also read a paper On the Molecular Heat of Simi¬ 
lar Compounds. Prof. Clarke said that it is commonly thought 
that similar compounds have equal molecular heat. This is only 
approximately true. In comparing about twenty series of simihu: 
compounds. Prof. Clarke finds that the molecular heat increases 
slightly with the molecular weight, though in a very different 
ratio. In comparing all the extant determinations of specific 
heat, he has found only two or three exceptions to this rule, and 
even they were doubtful. 

Prof. P. E, Rogers, of the University of Pennsylvania, 
read a Moiice of Prof A, K, Maton^s nro) Compound One- 
■'•prnm: Spectroscope. The instrument is the invention of a 
(^ennst, and is by himself named direct-vision 


spectroscope.” It consists of a thick plate of glass with parallel 
sides, united to one of the faces of an ordinary bisulphide of car¬ 
bon prism, or a prism of dense flint-glass. According to the 
amount of dispersion desired, the light is made to enter either 
on the end of the glass plate or on the opposite face of the 
bisulphide prism. The results obtained from this instrument are 
as follows :—The dispersion of this compound prism is nearly 
four times greater than that of the ordinary 60° prism. The 
mean emergent ray is practically parallel to the incident ray. 
It does not deflect the ray from its original path. Many 
Frauenhofer lines are visible by this prism with the naked eye, 
while wdih the observing telescope all the prominent lines are 
clearly reversed, without the use of the slit or collimator, by 
merely throwing a strong beam of light by means of a miri-or. 

Dr. J. II. Mellichamp, of Bluffion, S.C., gave an account of 
some recent observations at Bluffton upon the Sarracenia va^io- 
laris, which abounds in that locality. Th’s species of the pitcher 
plant has an elongated, conical, erect leaf, with a broad lamina 
curved over the opening, and a wide longitudinal wing upon one 
side the whole length of the tube. The upper portion is veined 
with purple, the intervening spaces being white and diaphanous. 
Dr. Mellichamp establishes the following points:—The base 
of the tube secretes a watery fluid, which is not sweet nor 
odorous, but which proves quickly fatal to all insects that 
fall into it. The whole inner surface is covered with very 
minute prickles, perfectly smooth and pointed downward, 
which render it impossible for an insect to ascend by walking, 
even when the leaf is laid nearly horizontal. Within the some¬ 
what dilated rim of the tube there is a band half an inch in width, 
dotted with a sweet secretion, attractive to insects, but not in¬ 
toxicating. This also extends downward along the edge of the 
outer wing to the very ground, thus alluring many creeping 
insects, and especially ants, to the more dangerous feeding- 
ground above, where, once losing foothold, it is impossible to 
regain it. Even flies escape but rarely, the form of the tube and 
lid seeming to eflectually obstruct their flight. As the result, 
the tube becomes filled to the depth of some inches with a mass 
of decaying ants, flies, hornets, and other insects. Within this 
there is always found a white grub feeding upon the material 
thus gathered, perhaps the larva of a large fly which has been 
observed to stand upon the edge of the tube and drop an egg 
within it. Soon after the full development of the leaf the upper 
portion becomes brown and shrivelled, which is due to still 
another larva, the young of a small moih, which feeds upon the 
substance of the leaf, leaving only the outer epidermis, and 
works its W'ay from above downward till in due time it spins its 
cocoon, suspending it by silken threads just above the surface of 
the insect debris at the bottom. The whole forms a series of 
relationships and an instance of contrivance and design, the full 
purport of which is still by no means fully understood. Other 
species of the genus, as also the allied Darlingtonia of California, 
manifest the same purpose of insect-capture, whatever the final 
object may be. 

As complementary to Dr. Mellichamp’s paper, Prof. C. V. 
Riley gave an account of his investigations on the insects more 
particularly associated with Sarracenia variolaris^ which we shall 
reprint separately in an early number. 

Nuf?iher and Distribution of Fixed Stars is the title of a paper 
read by Prof. B. A. Gould, of Cambridge, Mass. The great 
work of Argelander undertook no less than a complete census of 
all stars in the northern hemisphere to the ninth magnitude 
inclusive, with as many as possible of the magnitude 9.|. This 
was successfully executed, and an association comprising the 
great majority of northern observatories is now employing the 
working list thus obtained for the construction of a catalogue to 
fix star-places with the utmost attainable accuracy. The magni¬ 
tudes are given to the tenth of a unit, from a number of observa¬ 
tions on each, in the published catalogue, after having been first 
estimated by half units. 

Prof. Littrow of Vienna made a careful enumeration of stars 
for each magnitude, to ascertain whether an approximate uni¬ 
formity in the distribution of stars was indicated. If the magni¬ 
tudes depend upon distances from us, and the stars are distributed 
with uniformity in space, the number cf stars of any given 
magnitude should be proportioned to the spherical area within 
which they are observed. The truth of the hypothesis may be 
inferred from the degree of accordance between the numbers of 
stars of given magnitudes in the catalogue,{and numbers computed 
from the contents of imaginary spherical shells whose radii 
would correspond with the respective magnitudes. An approxi¬ 
mate indication might be obtained of the relative distances of 
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eacli magnitude. Notwithstanding the difficulties which are 
incident to this method, due to inevitable errors of observation 
and comparison, Littrow believed that a sufficient degree of 
uniformity was demonstrated to justify faith in the general theory 
that there is a considerable degree of uniformity in the distances 
of the fixed stars within his investigation, and that there is 
warrant for applying his formulas—the results of his research— 
to regions outside of his limits. Discussing the numbers in 
Argelander’s catalogue assorted by units as far as the eighth 
magnitude, he obtains the fraction 0*423 for the ratio of 
brilliancy between stars of two successive magnitudes; assorted 
by half units, the fraction is (including 8|) 0*431. Each compu¬ 
tation gives the distance of a star of the eighth magnitude as 18, 
that of a star of average first magnitude being taken as a unit. 
The discordances between the results given by the empirical 
values of the formula and those from the enumeration of the 
catalogue are large, amounting to 39 per cent for stars of the 
fourth, and 44 per cent, for stars of the ninth magnitude. 

The recent completion of our Argentine Uranometry deter¬ 
mines the actual magnitudes for all stars easily visible to the 
naked eye throughout the heavens. Prof. Gould thinks it im¬ 
probable that the error of individual magnitudes exceeds the 
tenth of a unit. Prof. Heis has revised and extended Argelander^s 
work to the nearest third of a unit for all stars visible in Central 
Europe with the naked eye, his lowest limit being 6|. The 
Argentine work furnishes similar data with respect to the stars 
in the southern hemisphere. Prof. Gould has carefully studied 
the results of Littrow’s enumeration, is convinced of the accuracy 
of his computations, and accepts his formula as the best obtain¬ 
able. Prof, Gould has extended a similar comparison to all the 
stars in the heavens of the sixth magnitude, using the numb^s 
and magnitudes furnished by the m*anometries, and obtains the 
value of the constant as 0*482. The accordance of this with 
observations may be judged from the following table :— 


NUMBER OF FIXED STARS. 


Magni- Argklaxdkr. XJranomktries. Whole Sky. 

tude. Count. Formula. North’n. South’n. Observ. Formula. 


I 

... 

6 

4 



4 

4 

3 


22 

8 

Z‘i 


12 

15 

3“ 


51 

oS 

3t- 


60 

S3 

4 


12S 

99 

4^ 


140 

186 

5. 


379 

330 

5^ 


4t>3 

658 

6 


1,242 

1,236 

6^ 


2.231 

2,323 

7" 


4,6oS 

4,3^2 

7i 


6,878 

8,197 

8 


14,525 

15,402 


... 

28,486 

2^,937 

9 


78,185 

54,370 


8 

6 

14 

23 

7 

4 

II 

16 

25 

20 

45 

29 

33 

33 

68 

SO 

55 

41 

q6 

Ss 

103 

87 

190 

149 

133 

loS 

240 

257 

254 

154 

40S 

444 

393 

240 

632 

763 

6g6 

563 

1,259 

1,329 

U374 

1,07s 

2,449 

2,300 

— 

2,022 

— 

3,97*5 

— 

3,3^7 

— 

6,879 

— 

— 

— 

11,goo 

— 

— 

— 

20,582 

— 

— 

— 

3S.6 oi 

— 

— 

— 

61,582 


The columns under “ Argelander ” give the numbers obtained 
respectively by enumeration and by the formula thence deduced, 
from the Diirchmusterimg.! and, of course, apply only to the 
northern hemisphere. The columns under ** Uranometries ” are 
deduced firom Pleis’s Atlas Cmlestis for the northern sky and 
from the Argentine Uranometry for the southern. Under the 

Whole Sky ” the first contains the sum of northern and southern 
stars from the columns immediately preceding ; the second the 
numbers computed on the hypothesis of unilorm distribution in 
space and equal brilliancy. Comparing these numbers with 
those obtained from the DurcJimusterimgy the latter must of 
course be doubled. 

The carefully determined numbers of bright stars from the 
Uranometry afford no greater support to the hypothesis than 
those obtained from the D'mrhnmsterung, While a general 
similarity between the numbers of count and of theory is apparent, 
the accordance is sufficient to warrant deductions which are not 
essentially vague. Still the approximate accordance, as far as 
it goes, may furnish us with a constant magnitude ratio for crude 
estimates in cosmical inquiries. 

If we assume, according to hypothesis, an equal number of 
stars in each hemisphere, there are altogether not less than 
15,300 stars as bright as the seventh magnitude. But since the 
count indicates an excess of bright stars in the northern sky, 
there may be a thousand more^ as given by the formula. The 
numbers of the Dimhmusterung imply the existence of over 
200,coo stars as bright as the ninth magnitude, though the 
magnitudes of faint stars in that work seem given on the average 
a little too bright. The average distance of ninth magnitude 
stars seems to exceed 25. The mamfet ^agglomeration of &int 


stars in the Milky Way shows the inapplicability of the hypo' 
thesis to stars fainter than a certain magnitude. The limit of 
applicability is probably considerably beyond stars of the seventh 
magnitude or distances twelve times the average of first magni¬ 
tude stars. There is no contradiction in all this to the well- 
known fact of accumulation of brighter stai's in certain regions. 

^With regard to the belief that the number of stars of any 
given magnitude diminishes with their distance from the Milky 
Way, Prof. Gould says that in the clear atmosphere of Cor¬ 
doba the existence of a bright stream of stars was very notice¬ 
able, including Canopus, Sirius, and Aldebaran, with the most 
brilliant ones in Carina, Columba, Canis Major, the Pleiades, 
&:c., and skirting the Milky Way on its preceding side. On the 
opposite side of the galaxy the same was true, the bright stam 
fringing it in a stream that leaves it at Alpha and Beta Centauri, 
comprises the constellation Lupus and a great part of Scorpio, 
and extends onward through OpMucus toward Lyu'a. Thus a 
great circle or zone of bright stars seems to gird the sky, inter¬ 
secting vrith the IMilky Way at the Southern Cross, but far more 
conspicuous on the other. The northern intersection of this zone 
Prof. Gould finds in Cassiopeia, which is diametrically opposite 
to the Southern Cross. The right ascension of the northern node 
is oh. 50m. ; the southern I2h. 50 m. ; the decimation about 
60°, and very near the points where the great circle of the 
Milky Way has its maximum declination. The inclination of 
this stream of stars to the IMilky Way is about 25° ; the Pleiades 
occupying a point just midway between the nodes. Prof. Gould 
after maloiig this discovery found that it had been partially an¬ 
ticipated by Sir John Herschel, so far as the recognition of a 
portion of the zone was concerned. The two classes of con¬ 
siderations—the approximate method furnished by the hypo* 
thesis of an equable distribution of stars, and ffie existence 
of a well-marked zone of very bright stars as much in¬ 
clined to the Milky Way as the equator is to the ecHptic, may 
assist in determining the position of our sun with reference to 
its own cluster, that of the cluster itself, and the scale of dis¬ 
tances between its constituent stars. 

Prof. Wright read two papers on cognate subjects, one On the 
me of Natural Twin Crystals of Quartz m the consiruciwn of 
Polariscopes, and On the nature of the Zodiacal Light and the 
distribution of matter which occasions it. —Prof. Wright gave 
reasons for doubting whether the hypothesis of bodies rotating 
around the sun in sdl directions, and within the orbit of the earth, 
will account for the zodiacal light. The observed form of the 
zodiacal light is consistent with the supposition that the reflecting 
bodies move in long orbits—orbits of gi'eat eccentricity. 

Small Brains in Teriiaty Mammals. —Prof. Marsh compares 
the mammals of the Eocene, Miocene, and Pliocene, with the 
result that in the case of the animals observed, Dinoceras and 
Erontotherium, a very distinct and remarkable development of 
brain firom the lower to the higher formations. 

Summer Dormancy of Butterfly Larues^ by Prof. C. V. Eiley, 
of St. Louis.—In this paper the author, referring to Mr. H. 
Scudder’s paper in the A?nerican Naturalist for Sept 1873, gave 
the results of his observations on the larvce of Bhydodes nycteis,^ 
some of which appear to remain in a dormant state through the 
summer and succeeding winter. 

The Disintegration of Poehs, by Prof. T, Sterry Hunt, of 
Boston.—This subject the speaker had noticed briefly in a com¬ 
munication to the Association last year on the geology of the 
Blue Ridge. The change of the rocks in question is a cffiemical 
one, which is the most obvious in the case of crystalline rocks; 
the feldspar loses its alkalies and part of its silver, being changed 
into Hay, and the hornblende its Hme and magnesia, retaining 
its iron and peroxide. From this results a softening and decay, 
to greater or less depths, of the strata, so that while they still 
retain their arrangement, and are seen to be traversed by vans 
of quartz and metallic ores, the strata are often so much changed 
to depths of one hundred feet or more firom the surface as to be 
readily removed by the action of the water. 

Bog Signals and Transmission of Sounds by Prof. Jos^h 
Henry, of W'asMngton.—Prof. Henry do^ not exadily aces^t 
the deductions recently made by Prof. Tyndall, havir^ Iffiaaself 
observed a large number of similar phenomena, and" 
them to refraction, not absorption, of sound 
causes. Prof. Henry found T3mdali^s - explafflitk^-' iMtmixed■ 
atmosphere absorbed sound, inadequate to 
practical interference, and therefore tte. ^l^iption, 

must be very mconad,erable comparwl with of sound. 

In the case of the syren, sudi ■ is thh -jntendfy eff the souskI that 
it would cause sand to dance: membrane at a dis- 
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tance of one-and-a-half miles, wliile a 2500-pound bell would 
not set the same sand in motion at a distance of thirty yards. 

It has been frequently observed that a distinct echo is some¬ 
times obtained from the ocean. Prof. Tyndall thinks the reflec¬ 
tion is from surfaces of wind. Prof. Henry thinks it is from the 
surface of the waves of the ocean, and that the sound is after¬ 
wards refracted by the wind. 

In a paper On the Tails of Comets^ Mr. Henry M. Parkhurst 
endeavours to give data for predicting the form and appearance 
of these appendages. 

Thermo-electric Properties of Minerals, by Professors A. 
Schrauf and E. S. Dana.—^The interesting investigations of the 
late Gustave Rose, an eminent mineralogist at Berlin, have, 
during two or three years past, excited considerable interest in 
this subject He began with the fact first announced by Hankel 
that some crystals of pyrite and cobaltite are electrically positive 
and others negative, and the endeavour to explain this opposite 
character on the assumption that it was connected with a condi¬ 
tion of the light and left hemihedrism characteristic of both 
species. This touches a fundamental point in molecular physics, 
and if it could be sustained, Rose’s hypothesis would, be very 
valuable. 

Schrauf and Dana, however, after the examination of a large 
number of minerals, comprising nearly all the metallic siilphids, 
have come to the conclusion that the cause of the variation of 
electrical character in this species must be sought elsewhere. 
They attribute it not to an opposite molecular condition shown 
in the hemihedral crystals, but to a change in chemical composi¬ 
tion. They call their attention, in the first place, to the series of 
Seebach, where, for example, platinum occupies a varying posi¬ 
tion according to its degree of purity; moreover, they urge that 
the single case observed by Stefan, where some specimens of 
granular galena are positive and others of crystallised galena 
negative, is strong evidence against the influence of hemihedrism, 
as nothing of the kind can be assumed here. The force of their 
argument lies in the fact that they have found several other well- 
defined cases ot minerals having peculiar varieties, and that 
among minerals crystallising holohedrally. Chemical analyses 
were here desirable to show how far the material under investiga- i 
tion varied in composition. In the absence of these, however, 
the specific gravity was resorted to as an indicator of the chemi¬ 
cal character. 

This afforded decisive results of plus and minus varieties of 
species, showing a decided differehce in density and implying a 
corresponding change in composition. This was true also, in a 
mark^ manner, of cobaltite, and in a somewat less degree of 
pyrite, showing in each case where the explanation for the elec¬ 
trical character was to be looked for. 

Several other conclusions were deduced from the long list of 
observations contained in the paper, but the foregoing will be 
sufficient to indicate its principal points. 

Distribution of American Woodlands, by Prof. Wm, H. 
Brewer, of New Haven.—The flora of the United States, the 
author said, is believed to contain over 800 woody species, and 
over 300 trees. Of these trees, about 250 species are somewhere 
tolerably abundant, about 120 species grow to a tolerably large 
size, 20 attain the height of 100 ft., 12 a height sometimes of 
over 200 ft., and a few—perhaps 5 or 6—a height of 300 ft. 

Notes on Tree Growth, by Prof. Asa Gray, of Cambridge, 
Mass.—Whether the trunk of a tree increases in length, in the 
parts once formed, is still an open question in the popular mind. 
From careful observations made by Prof. Gray and many others, 
the conclusion is that the trunks of trees do not grow in length. 

Natural JUstory at Penikese, by Prof. F. W. Putnam.—In 
speaking of the method of teaching at Penikese School, Prof. 
Putnam said :—“Text-books are not allowed. Our way waste 
give e ch student a specimen of fish and ask him or her to study 
that fish and tell the instructor what had been observed. Thus we 
devdoped their powers of observation upon the external character 
of the fish. After they had studied the fishes for about two days, 
they were called itpon to state what they had seen. Then the 
anatomy of the specimens was gone into, and the students were 
led on step by step until they had secured a very firmly founded 
idea of the structure of a vertebrate animal. Then we asked 
questions as to the character of vertebrates, and finally they began 
to be original investigators. We really demonstrated in a practical 
way the subject, which is exciting so much attention now, of co¬ 
education of the sexes. We found that the ladies of the school 
were as capable in every way of making careful dissections and 
rendering^ eyeful accounts of the work they had done as the 
m fact, four or five of the ladies became original 


investigators before any of the gentlemen. Tins showed con¬ 
clusively that the ladies had the power of becoming original 
investigators in science if they only would give the application.” 

Organic Change produced in the Bee, by Sophie B. Herrick, of 
Baltimore.— This was a very interesting paper, containing the 
authoress’s own observations and experiments on bees. 

The Reversion of Thoroughbred Animals, by Prof. Wm. H. 
Brewer. —It is often claimed that if the care of man be with¬ 
drawn an improved breed will retrace the steps of its ancestry 
and revert to its original characteristics. For some years Prof. 
Brewer has been investigating this subject and seeking for proof 
of the alleged tendency to reversion. To carefully-worded in¬ 
quiries in writing, following upon every report of such “rever¬ 
sion,” Prof. Brewer has received very numerous replies, and they 
are unanimously in the negative. This is certainly remarkable, 
following upon the confident assertions that animals so frequently 
exhibited the alleged tendency. The inquiries were pushed in the 
specific localities where the reversion was said to have occurred; 
the questions have been put to a large number of stock-breeders, 
and finally have been made by means of a printed circular. But 
the result was always the same, except that a smile of incre¬ 
dulity extended over the faces of some stock-breeders when such 
inquiries were put to them, and they feared they were to be 
made the victims of a “sell.” No instances of the alleged 
“reversion” having been authenticated in Prof. Brewer’s expe¬ 
rience, he asked the Association to aid in exposing and refuting 
the pernicious notion. 


REPORT OF PROF. PARKER’S HUNTERIAN 
LECTURES ^^ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULL” * 


VII.— Shtdl of the Snake (Coluber natrix). 

A MONO the most noticeable features of the Ophidian 
skull may be mentioned the ivoiy-like texture of the 
bones, the immense strength and compactness of the 
brain-case, and the equally remarkable mobility of the 
facial bones, the maxillary and palatine apparatuses and 
the lower jaw being arranged in such a way as to allow of 
the greatest possible extension . of the mouth during de¬ 
glutition. Another important characteristic is the bony 
completeness of the brain-case, which is as thoroughly 
closed in as that of a mammal, scarcely any part of its 
walls being formed in the adult either by cartilage or 
fibrous tissue ; the inter-orbital septum, also, or laterally 
compressed anterior moiety of the basis cranii, so charac¬ 
teristic of the Sauropsida, is absent, the base of the skull 
being flat throughout, and abruptly terminated in front. 
But the most interesting and at the same time most 
anomalous feature is the persistence of the fcetal ti'abeculse, 
in the form of two slender cartilaginous rods (Fig. 23, Tr), 
lying in grooves on either side of the parasphenoid. 

The hinder part of the skull is formed by a well-ossified 
occipital segment, the four elements of which are firmly 
united with one another by suture; the single convex 
occipital condyle is borne chiefly by the basi-occipital, the 
exoccipital, however, taking a considerable share in its 
formation. The basi-occipital is continued forward by a 
broad, expanded, basi-sphenoid, produced anteriorly into 
a slender prolongation or rostrum (Fig. 22, Pa.S), which 
imderlies the front half of the brain-case, and answers to 
the parasphenoid bone. 

The parietals are completely fused together in the mid¬ 
line, where they are produced in the Pythons and Boas into 
a strong sagittal crest for the attachment of the temporal 
muscles. In their hinder half they are simply roofing bones, 
as in Lizards and Amphibia; but in front of the auditory 
capsule they extend downwards (Fig. 23, Pa^) and meet 
the parasphenoid, forming with it a complete cylindrical 
cavity. The frontals, unlike the parietals, have only a 
sutural union with one another; but they, too, are produced 
downwards (Fri), and, moreover, come into contact with 
one another below, above the parasphenoid, so a;S to form 

* Continued from 250^ 
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unaided the whole of the anterior third of the brain- 
case—roof, walls, and floor. There is yet another im¬ 
portant feature in these curious bones—the cylindrical 
cavity which they enclose is divided in front by a double 
pillar of bone, to which each frontal contributes its own 
half, and on either side of which the olfactory nerves pass 
to the nasal sacs : in this way a remarkable resemblance, 
both in form and position, to the frog’s “ girdle-bone ” is 
produced ; an analogy, indeed, which only the study of 





Fig. of Snake (upper view). Tr, Os transversum 

development can show to be as far as possible from a true 
homology. 

Interposed between the anterior border of the ex- 
occipital and the posterior border of the descending 
portion of the parietal, is a stout irregular bone, which 
anyone studying the adult skull only would certainly 
look upon as the periotic or ossified otic capsule. As a 



FiG. 22.—Skull of Snake {under view). Spl, Splenial; Cor, coronaiy; Ang, 
angular; S.Ang, supra-angular, 

matter of fact, however, it is both more and less than this. 
In the young state it consists of two perfectly distinct 
ossifications, between which the fifth nerve makes its exit. 
Now, this nerve (see Nature, voL x., p. 10) marks the line 
of demarcation between the posterior boundary of the 
parietal segment and the auditory capsule; the bone in front 
of it is, therefore, the alisphenoid, and that behind it the 
prootic, the latter being further determined by the fact 
that it lodges the main part]of the vestibule, of the anterior 


and horizontal canals, and of the rudimentary cochlea. 
The remaining elements of the ear-capsule are, in the 
adult, quite undistinguishable ; it is seen, however, that 
the arch of the posterior canal, as far forward as its junction 
with the anterior, extends into what appears to be the 
supra-occipital, and that the ampulla of the^ posterior and 
the hinder portion of the horizontal canals invade, in like 
manner, the ex-occipital. The explanation of this seemmg 
anomaly—so common in the Sauropsida—is to be found 
in the snake at the time of hatching, when the pro-, epi-, 
and opisthotic elements are perfectly distinct from the 
neighbouring bones as well as from one another: as 



Fig. 23. —Skull of Saake (side view, with jaws removed). Col, columella, 
displaced from the feaestra ovalis, with which it is connected by a 
dotted line. 

growth proceeds the epiotic becomes firmly anchylosed 
with the supra-occipital, and the opisthotic with the ex- 
occipital : the prootic, at the same time,remaining separate 
from the bones with which it is naturally related, acquires 
an intimate connection with the alisphenoid, forming with 
it the seeming “ periotic ” of the adult snake. 

At the sides of the frontal region, and forming the 
anterior and posterior boundaries of the orbit, are two 
representatives of the '^lateral line series^' so prominent 
in osseous fish; these are the antorbital and the post- 
orbital. The antorbitals are large triangular bones, and 
between them lie the nasals, which together have a rhom¬ 
boid form, and the inner edges of which are turned down¬ 
wards, forming vertical plates similar to the inter-olfactory 
pillars of the frontals. In front of the nasals, and form¬ 
ing the termination of the snout, is the small toothless 
premaxilla, an azygos bone, with short nasal, maxillary, 
and palatine processes. The vomers are two hollow, 



Fig. 24.—Chondro-crunlum of Embryo Snake (upper view), p.b.c.f, pos 
terior basi-cranial fontanelle. 

scroll-shaped bones, bearing on their e.xcavated upper 
surfaces the nasal glands; the ducts of these pass 
through a notch in the outer border of the vomers, which 
is converted into a foramen by means of a tria^^lar 
ossification, the septo-maxillary, here attaining 
development The duct of the nasal 
ported on the outer side by two labial eairtila^s ( 1 )^ , . 

The foregoing bones are all comjacdy one 

another; the remaining ones^ fo^i^ the powerful man¬ 
ducatory apparatus of the up;^er, ..hfid 4®^*^ 
articulated only by Ibose' fihfois" tissues,, and are tnus 
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rendered capable of tie greatest possible amount of 

extension. , „ . . , 

On the upper surface of the skull, clamping the lateral 
occipital region and projecting backwards for fully half 
its length beyond the latter, is the flat sabre-like scj[ua- 
mosal (Fig. 21, Sq), articulated to the hinder end of 
which, and thus carried completely away from the audi- 
toiy region, is the" quadrate, a stout bone passing 
obliquely downwards and outwards, and giving attach¬ 
ment by a rounded pulley-like surface to the mandible. 
On the inner edge of the quadrate, and partly coalesced 
with it, is a small nodular ossification representing 
the stylo-hyal (Figs. 21 and 22, St.Hy). The palatines 
and pterygoids are well developed and bear large recurved 
teeth; the latter extend backwards to the cj_uadrate, to 
which they are united by ligaments just above its articular 
surface. The maxillae are large strong bones lying parallel 
with the palatines and the front half of the pterygoids, 
and forming an outer dentigerous arch. Between the 
hinder end of the maxilla and the centre of the pterygoid 
runs a stout bone, the os transversum, found in this dis¬ 
tinct form in all Ophidia, as well as in Lacertiiia and 
Crocodilia, and occurring as a rudiment in some birds. 

The two rami of the mandible are united at the sym¬ 
physis by elastic fibrous tissue only, and each consists of 
six separate ossifications more or less fused together in 
the adult. These are the articular (Art) coming into 
relation with the quadrate, the angular (Ang) and supra- 
angular (S. Ang) applied, one above and one below, to 
the outer surface of the articular, the dentary (D) bear¬ 
ing the teeth, and the splenial (Spl) and coronary (Cor) 
appearing only on the inner surface. 

The columella or auditory ossicle is extremely small in 
the common snake (Fig. 23, Col), and consists of a plug 
of bone fitting into the fenestra ovalis by a rounded disc¬ 
like end, the stapes, and of an extremely short rod 
anchylosed with and projecting backwards from the 
disc, which is all that represents the stapedial bones of 
the frog. In many of the larger serpents, both venomous 
and harmless, the columella is a rod of very considerable 
length, tipped at its end, in some cases, by an expanded 
cartilaginous flap, the homologue of the extra-stapedial. 

The earlier stages in the development of the snake’s 
skull have been well worked out by Rathke (“ Entwicke- 
lungsgeschichte der Natter ”). Abstracts of his views will 
be found in Prof. Huxley’s Croonian Lecture (Proc. Roy. 
Soc., 1858), and in the “ Elements of Comparative Ana¬ 
tomy ” of the same author (p. 237). The earliest stage 
described by the lecturer corresponds with Rathke's 
third period, when chondrification is already thoroughly 
established, and the slender trabeculm have united 
behind with the investing mass, and in front with each 
other (see Fig. 24), The notochord (Ch) reaches only to 
the middle of the broad investing mass (I.M), a large 
membranous space, the “posterior basi-cranialfontanelle" 
of Rathke (p.b.c.f) being between its anterior pointed 
end and the “ anterior basi-cranial fontanelle,” or pitui¬ 
tary space. A large occipital ring is already formed by 
the growing up of the investing mass around and above 
the neural canal, and articulating with its edges are the 
sub-triangular auditory capsules, on which the elevations 
caused by the semicircular canals (a,s.c, p.s.c, h.s.c) are 
particularly well marked. The trabeculm diverge strongly 
in the pituitary region, in front of it run almost parallel, 
having between them the tissue from which the para- 
sphenoid is afterwards formed, mid eventually unite and 
expand into the large reniform roofs of the nasal sacs 
(Na). The alisphenoids (Al.s) are already chondrified, 
but the orbito-sphenoids (O.s) are backward in develop¬ 
ment, being mere patches of indifferent tissue in front of 
the exit of the optic nerve (II). The mandibular arch is 
completely divided into a short quadrate and a long 
Meckel’s cartilage. The hyoid arch is cartilaginous only in 
its npper part, and its apex is already fused with the stapes. 


In the second stage all the bones of the adult have 
appeared with the exception of the alisphenoid, orbito- 
sphenoid, columella, stylo-hyal, and otic bones. The basi- 
occipital arises in the same manner as the urostyle of a 
frog or osseous fish,"^' as a bony deposit in the sheath of the 
notochord, affecting subsequently the surrounding carti¬ 
lage ; the basi-sphenoid makes its appearance as a pair of 
ossific centres, one on each side of the apices of the tra- 
beculse, where they join the investing mass. The parietals 
and frontals are quite normal in their development, arising 
as symmetrical ossifications in the supero-lateral region of 
the membranous cranium, and only acquiring their 
anomalous adult character by downward extension 
towards the base of the skull at a later period. In this 
stage a segment has separated from the hyoid arch and 
attached itself to the inner border of the quadrate : this is 
the stylo-hyal, the remainder of the arch now constituting 
the columella. 

In the third stage, consisting of snakes at the point of 
hatching, all the ossifications have appeared, with the 
exception of the orbito-sphenoid, which is unusually late 
and uncertain in its development. Besides the three 
chief otic centres, which are perfectly distinct from the 
occipital regions, a plate of bone is to be seen in this 
stage within the lower edge of the squamosal: this answers 
to the ectosteal plate of the pterotic, so largely developed 
in osseous fishes. Lastly, the jaws have acquired their 
adult character by the loosening of the quadrate from the 
auditory capsule and its retrogression to its adult posi¬ 
tion, articulating with the hinder end of the backward- 
turned squamosal. 

NOTES 

A MOVEMENT whicli lias been for some lime on foot for 
establishing in London a School of Medicine for Women is now 
so far matured that the school will be opened for the winter 
term on Oct. 12, in commodious premises, 30, Henrietta Street, 
Brunswick Square. The full staff of lecturers has not yet been 
appointed, but among those who have already consented to take 
part in the instruction are Dr. King Chambers in the practice of 
Medicine, Mr. Berkeley Hill in Surgery, Mr. A. T. Norton in 
Anatomy, Dr. Sturges in Materia Medica, Mrs. Garrett Ander¬ 
son in Midwifery, ]\Ir. Critchett in Ophthalmic Surgery, Dr. 
Cheadle in Pathology, Mr. Heaton in Chemistry, and Mr. A. W. 
Bennett in Bocany. The following gentlemen have, in addition, 
consented to serve on the Council:—Dr. Billing, Dr. Buchanan, 
Mr. Ernest Hart, Prof. Huxley, Dr. Hughlings Jackson, Dr. 
Murie, Dr. F. Payne, Dr. W. S. Playfair, and Dr. Burdon- 
Sanderson, as well as Dr. Elizabeth Blackwell. A fair number 
of students are already enrolled. It is intended to build a 
detached dissecting-room in the garden attached to the house. 

Dr. William Rutherford has been appointed to the 
Professorship of Physiology at the University of Edinburgh, 
vacated by the resignation of Dr. J. Hughes Bennett. Dr, 
Rutherford, in accepting his new appointment, vacates the 
Professorship of Physiology at King’s College, London, the 
Assistant-Physicianship at King’s College Hospital, and the 
Fullerian Professorship at the Royal Institution. The duties of 
the first of these mil most probably be undertaken, during the 
coming session at least, by Dr. David Ferrier. 

Dr. Adolf Bernhard Meyer, the recent explorer of New' 
Guinea, has-been appointed director of the Zoological Museum' 
at Dresden, in succession to Dr, Reichenbach, who has retired. 

* In these types a variable number of vertebras at the termination of the 
column undergfO a process of absorption, and a single ossification appearing 
in the sheath of the notochord constitutes the urostyle or coccyx. In the 
head a similar process takes place at the anterior end of the notochord, wh^c 
a number of vertebrEe may be considered to have been suppressed, iorinh^ 
what may be termed a ** cephalostyle": the bony deposit spreading front thi$' 
into the investing mass, gives rise to the basi-ocdpital. 



Oct. I, 1874] 


NATURR 


447 


Dr. Meyer entered upon his new duties on the first of last 
month. 

A CORRESPONDENT with the Transit of Venus Expedition to 
Honolulu, writing from Valparaiso, informs us of the sa,fe arrival 
there of the party ‘after a particularly fine passage south; the 
weather was not so favourable up the Chili coast. 

A LARGE and influential meeting of the professional and pri¬ 
vate friends of the late Dr. Anstie was held on the 23rd 
ultimo, at the house of Dr. George Johnson, in Savile 
Row, for the purpose of taking steps to raise a fund to be 
applied in pei*petuation of Dr. Anstie’s memory, and in recogni¬ 
tion of his public and professional services. Dr. Burdon-Sanderson 
moved, and Dr. Glover seconded, a resolution—‘‘That, consi¬ 
dering the labours of the late Dr. Anstie for the promotion of 
science, and the circumstances of his untimely death, it is desir¬ 
able that some permanent memorial of his career should be esta¬ 
blished.” In speaking to this resolution, it was pointed out that 
Dr. Anstie’s widow and three young children were but slenderly 
provided for, and hence that his only son would probably be 
unable to obtain the complete education which his father, if his 
life had been spared, had intended to secure for him. It was 
felt that the proposed memorial might fittingly take the form of 
a fund to be devoted 'Jo 'this object, and it was hoped that such 
an application of money might not be unacceptable to his family, 
and might be received by them as a fitting tribute to the estima¬ 
tion in which Dr. Anstie was held. By subsequent resolutions, 
a large committee was appointed Jo carry out the objects of the 
meeting, and Mr. J. S. Storr, of 26 King Street, Covent Garden, 
was appointed treasurer,, and Mr. Brudenell Carter and Dr. 
Wharton Hood were appointed joint honorary secretaries. An 
executive committee was also nominated; and an opinion was 
expressed that the circumstances of Dr. Anstie’s death, in the 
discharge of his duty, as well as much of the work which he had 
done during life to ameliorate the condition of the poor, were 
sufficient to justify an appeal to the general public as well as to 
his own profession. 

The Photographic Society invites scientific men who have 
turned their attention to photography to furnish specimens for 
their forthcoming exhibition. It is proposed to devote a room to 
the purely scientific applications of the subject. 

We would again draw the attention of secretaries of British 
Scientific societies to the proposed work referred to in a recent 
number (Nature, vol. x. p. 407) by M. Rau’is, of the Belgian 
Academy—a Dictionary of Learned Societies. He is of course 
anxious to get full and trustworthy information, and we hope 
that the numerous societies of this country will lend him every 
assistance in carrying out his valuable scheme. 

The news of the death of M. Elie de Beaumont, in his yfith 
year, has thrown a gloom over the French Academy. We 
believe that his position of perpetual secretary to the Academy 
will be conferred on M. Bertrand, at present president of the 
Academy of Sciences. The fituteuiloi M. Bertrand, who is a mem¬ 
ber in the section of Geometry, would thus become vacant, and 
would be the object of a warm contest. Since the foundation of 
the Academy of Sciences, the place of secretary has been per- 
man^t, whBe that of president has been annual. Among the 
pred^essors of M. de Beaumont'were Fontenelle, who died a 
cmtenarian after having occupied Ms fautmil for sixty years, 
Condorcet, Fourrier, Delambre, and Arago, whom De Beaumont 
succeeded, the two together having held office for more than half 
a century. Since the death of Flourens^ M. Dumas has been 
secretary for the Physical Sciences. 

At the Aberdeen Cryptogamic show referred to m last week’s 
Nature, p. 427, a meeting ^of botanists was held, when it 
was agreed to form a Scottish Cryptogamic Society, which, by 


an annual exhibition held in the larger cities by rotation, and by 
other means, would endeavour to promote a more general and 
deeper knowdedge of cryptogamic plants. It is intended to hold 
the exhibition for next year at Perth. 

The first session of the Yorkshire College of Science, Leeds, 
opens on the 26th inst. There are already four professorships 
Mathematics and Experimental Physics (Prof. Riicker), Chemistry 
(Prof. Thorpe), Geology and Mining (Prof, Green), Textile 
Fabrics (Prof. Walker). 

The expedition organised in June last by Captain Williams, of 
Sunderland, in the steamship Dia^ia^ belonging to Mr. Lamont, 
of Dundee, has returned to the latter port. TheNovayaZemlya 
region was the scene of the Diands cruising j the Gulf of Obi 
was reached, and the conclusion come to that without difficulty a 
vessel might make Behring Strait. Capt. Wiggins, who was in 
command, endeavoured to assist the Austrian expedition, but 
was compelled to give up the attempt. Curiously, however, the 
Dmaa reached Hammerfest just an hour before the members of 
the Austrian expedition. Some important corrections of the 
geography of the region around the mouth of the Obi have 
been made. 

The council of the Institution of Civil Engineers have issued 
a list of subjects for premiums to be awarded during session 
1874-75. Information with regard to tbe premiums, which are 
valuable, is prefixed to the list, and we advise those interested 
to apply to the secretary for information. 

The Council of the Institution of Naval Architects have had 
under consideration the question of providing a good series of 
contributions for their next session. They have accordingly pre¬ 
pared a list of subjects, Which they desire to submit to the mem- 
beis and associates of the Institution, and others interested in 
sMpbuilding, as questions on wMch they will be glad to receive 
communications for the annual general meeting in March (17th 
to 20th), 1S75. Anyone wishing a list of the subjects should 
apply to the Secretary, 20, John Street, Adelphi. 

There are several reports to hand of recent earthquakes. 
There was a violent shock at Randazza, Sicily, on Sept. 27, and 
several houses were injured. Rumbling noises are audible from 
Mount Etna.—Intelligence published at New York on Sept. 26 
reports that the town of Antigua, in Guatemala, has been de¬ 
stroyed by an earthquake.—Several shocks of earthquake were 
felt at Delhi on Aug. 31, at 5.25 A.M.—A shock was felt near 
Sucklaspore, in the Madras Presidency, on the evening of the 
17th Aug. The direction of the shock was from east to west, and 
the duration seven seconds. 

A terribly destructive typhoon swept over Hong Kong 
about 12 o’clock on the night of Sept 23. Many vessels were 
wrecked and the loss of life is estimated at 1,000, and the 
damage done to propeijy is immense. The typhoon reached 
i Macao, causing there also a fearful amount of damage. " 

! One of the LimuH at the Crystal Palace Aquarium died last 
' week from the effects of the continued attacks made on it by 
lobstem in the same tank. The other Limuli are now in a 
separate tank. 

The Swiss Society of Public Usefulness, says the Continental 
Herald^ which met at Friburg from the 21st to the 23rd inst. 
inclusive, treated the subjects engaging its attention under twd 
heads, viz., Public Instruction and Industry. Under the first he&d 
it discussed whether the professional teaching now given in. fc 
Confederacy should be altered; whether in the secondary s&wls 
for boys a larger share of scientific education frdt tb te 

^ven, combined with practical exemplffic^ior^ labofir, 

and experience in industrial chemistry ; whfiShtest Id te sacxmdary 
and superior schools for girls suffici^f 
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class of studies wliicli will be of service in careers now open to 
women, and if tlieir education is directed towards facilitating 
tkelr entry into new occupations; whether it would not be ad¬ 
visable to introduce into secondary schools for gkls commercial 
education and the study of drawing as applied to manufactures, 
such as those of ribbons, lace, printed stuffs, wall papers, &c- 

' A NEW horticultural garden has been opened at St. Petersburg 
under Imperial patronage. It is fifteen acres in extent, and is 
to be devoted principally to illustrate how native plants may be 
combined for pretty and tasteful decorations. One large portion 
is to be devoted to conifers, in order that there may be, even in 
wintei', green promenades. 

The consumption of osiers for various purposes, in England 
especially, is very great. Besides her own production, this 
country imports more than 5,000 tons, valued at about 40,000/. 
About 300 varieties of osiers are known, the most important 
beds being situated near Nottingham; the home produce being 
insufficient to meet the demands, great attention is being paid to 
the cultivation beds in Australia, and a considerable quantity is 
yearly produced in that country. 

The cultivation of the Angora Goat is attracting some attention 
in Australia, where this animal appears to thrive very well. The 
hair is said to make a very good “mohair” fabric, but its 
quality depends very much upon the nature of the locality in 
which the animals are reared. Undulating prairies with a good 
supply of pure water are best adapted to the habits of this goat. 
In sandy hiUy districts it thrives admirably, but the hair is inferior 
and falls off very quickly. The flesh is excellent, and is preferred I 
in some parts of Australia to the best mutton. The milk is of I 
good quality and yields a good supply of butter and cheese. The - 
hair is worth about four sliillings a pound, and one ram will 
yield about four pounds at each shearing; the best plan is to 
shear them twice a year, as this prevents the hair from falling off 
and from splitting; at each shearing it is about six inches long. 
Compared with the merino sheep, the Angora goat seems to have 
the advantage in the fact that the former produces only three- 
and-a-half pounds of wool, worth two shillings and sixpence per 
pound, and that six merinos will eat as much as seven Angoras. 
These facts are important in view of the acclimatisation of the 
Angora goat in other parts of the world. 

The New Zealand Flax {Pkormium tenax) is being culti¬ 
vated in St. Helena, and there seems no reason why the same 
thing should not be done in other countries. Hitherto no very 
great attention has been paid to the cultivation of this plant, but 
the natoml supplies obtained in New Zealand are insufficient for 
the demands of commerce. It is a mistake to suppose that an 
inimitable supply can always he obtained because no cultivation 
has been necessary in the first crops of the wild produce. This 
is not to be regretted, for careful cultivation cannot fail to greatly 
improve the fibre, and the best kinds alone will be worth the 
trouble of proper rearing. Steps are however being taken to 
cultivate the plant in New Zealand and mother countries which 
have been fortunate enough to acclimatise it. In the Azores, at 
St. Helena, in Algiers, and the south of France, it thrives well, 
and has been easily naturalised. The fibre is principally used 
for making ropes and paper, for the caulking of vessels, for 
stuffing mattresses, and for coarse textile fabrics. The seeds 
yield a valuable oil when crashed. 

The Crystal Palace Company are to give a magnificent fete 
on behalf of the Hospital Saturday Fund on the 5th inst. 

M. Henry Cockerili, of AMa-Chapdle, nephew of the 
late John CockeriH, we learn from the Jmnml of the Society 
of Arts, who founded the great engineering establishment at 
Seraing, near Liege, which until the immense extension of the 


Creuzot works was the largest on the Continent, has placed at 
the disposition of the Socicte Cockeiill the sum of 50,000 francs, 
to be invested in the public funds of Belgium, the interest to be 
applied to the endowment of scliolarshqis, to enable the sons of 
workmen, or others employed by the society, to attend the 
courses of study at the Mining School of Liege. 

THE^popuIarMemand in America for~a complete series of the 
annual reports of the United States Geological Survey of the 
Territories, under the charge of Dr. F. V. Hayden, has been so 
great that the Secretary of the Interior has ordered the printing 
of a second edition of the first three annual reports in one volume. 
A compact Svo. of 261 pp. with index has in consequence been 
issued. The surveypii its present form commenced in the spring 
of 1867 with the small grant of ,|5,ooofor the survey of Nebraska, 
and the following year a similar grant was made for Wyoming. 
During these two years the survey was under the General Land 
Office, and the first and second annual reports were included in 
the reports of the commissioner. Their reprint is a great con¬ 
venience for'Teference. In the third year (1869) the survey was 
placed by Congress under the Secretary of the Interior, and 
$10,000 was granted for the examination of Colorado and New 
Mexico. The volume for that year was issued as an independent 
volume, and was reviewed in Nature, vol. iv. p. 24. These 
reports differ from the memoirs of our English survey, 
which are in illustration of single sheets or sometimes 
quarter sheets of maps of the survey, for a United States 
Report includes a whole State. Our own enter into detail; 
these give general views. Further, these reports give not 
only the geological^ and paleontological features and mineral 
resources of a State, but its agricultural condition and prospects 
are included. Speaking of the treeless prairies, Dr. Hayden 
expresses his belief that forests may be restored in a short time, 
and gives many illustrations of what planters have effected in ten 
yearsjinNebraska, Co\!^(m.'‘Vtoo^{Populm7nonUifera)y Soft Maple 
{Acer ruhrimi), YSxsi {Ulpius americana), Bass-wood or Linden 
[Tilia americand). Black Walnut {fu^ia/is ni^ra), Honey Locust 
{Gleditschia tricanthus), and Willows, arc the trees mostly culti¬ 
vated, English agriculturists may perhaps be astonished at 
hearing crops being spoken of as promising because the grass¬ 
hoppers have left a full half crop of wheat. In the first report 
are some interesting notes on the present condition of the Otoe 
Indians; and notes by Dr. Newberry and Prof. Heer, on the 
fossil leaves of the Dokata group ; while the second report in¬ 
cludes a sketch of the physical geography of the Missouri 
Valley. Although called a geological survey, climatal and 
meteorological observations are interspersed, as well as much 
information about, game’ and wild animals. There is also much 
valuable agricultural information, that alone would create a large 
demand for the reprint. ^ 

We have received the Eighth Annual Report of the Aero¬ 
nautical Society. The report is mainly occupied with an account 
of experiments and calculations which have been recently made, 
and contains a paper by Mr. D. S. Brown on the Aeroplane, 
and a long and elaborate paper by Mr. James Armour, CE., 
entitled “Wings for Man.” 

The additions to the Zoological Society's Gardens during the 
past week include a Praslin Parrakeet (Coracofsis harMyi) and 
four Red-crowned Pigeons {Eryth7'mias fulcJm'r'mid) from the 
Seychelles, presented by the Hon. Sir Arthur Gordon; two 
Burchell’s Bustards [Mufodotis kort) from S. Africa; a Hocheur 
Monkey {Cercopithecus nictitmis\ from W. Africa; a Punjaub 
Wild Sheep {Ovis cyctoceros) from N. W. India; two, Blackish 
Stemotheres {Sternothmms suhniger) from the Seychelles; a 
Common Qctopus {Octopus md^aris) from the British SfflaS| 
depositedi 
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THE BRITISH ASSOCIATION 

Reports 

lahiilar Viru^ of the Classificaiion of the Zahyrmthodoiifa, by 
R. C. Miall. Summary of the Second Report on Labyrintho- 
donta. 

AMPHIBIA 

LABYRINTHODONTA. 

A. — Centra of dorsal vertebrie discoidal.'^ — Genera i to 25. 

I. —Euglypta. Cranial bones strongly sculptured. Lyra 
conspicuous. Mandible with well-developed post-articular pro¬ 
cess. Teeth conical; their internal structure complex ; dentine 
much folded. Palato-vomerine tusks in series with small teeth. 
Short inner series of mandibular teeth. Sculptured thoracic 
plates, with reflected process upon the external border. 

■" Palatine foramina largeapproximated. 

t Mandible with an internal articular Imthxss. 
i Orbits central or postei ior 

1. Mastodonsaurus, Jager. 

2. Capitosaurus, Munst. 

3. Pachygonia, Huxley (?). 

4. Eurosaurus, D'Eichwald (?]. 

5. Trematosaurus, Braun. 

6. Gonioglyptns, Huxley. 

J J Orbits anterior. 

7. hletopias, Von Meyer. 

8. Labyiinthodon, Owen.* 

i t Mandible without internal articnlai' buttress. 

9. Diadetognathus, hliall. 

^ * Palatine foramina small^ distant. 

10. Dasyceps, Huxley. 

11. Anthracosaurus, Huxley. 

II. — Brachyopida. Skull parabolic. Orbits oval, central 
or anterior. Post-articular process of mandible wanting (?). 

12. Brachyops, Owen. 

13. Micropholis, Huxley. 

14. Rhinosaurus, Waldheim. 

15. Bothriceps, Huxley. 

HI.— Malacocyla. Skull vaulted, triangular, with lai^e 

postero-lateral expansions. L3rra consisting of two nearly 
straight longitudinal grooves, continued backwards as ridges. 
Orbits large, posterior, irregular. Temporal depressions, passing 
backwards from orbits. No post-ai*ticular process to mandible.^ 
Teeth zvitk large anterior andpostenor cutting edges. 

16. Loxomma, Huxley. 

* Teeth conical. 

17. Zygosaurus, D’Eichwald. 

IV.— Athroudonta. Maxillary teeth wanting. Vomerine 
teeth aggregated. Orbit imperfect. 

iS. BatracMderpeton, Hancock and Atthey. 

19. Pteroplax, Hancock and Atthey.^ 

[V.—An uncharacterissd group for the reception of some or 
all of the following genera.] 

20. Phoiidogaster, Huxley. 

21. Ichthyerpeton, Huxley. 

22. Pholiderpeton, Huxley. 

23. Erpetocephalus, Huxley. 

VL—Arcpiegosaxjria, Von Meyer. Vertebral column 

notochordal. Occipital condyles unossified. 

24. Archegosanras, Goldfuss. 

25. Apateon, ® Von Meyer. 

B. —Centra ofdof'sal veridira elongate, contracted in the middle. 

VII. —Heleothrepta. Skull triangular, with produced, 
tapering snout. Orbits central Mandibular symphysis very 
long, about one-third of the length of the skull. 

26. Lepterpeton, Huxley. 

VIII. —^Nectridea. Epiotic cornua much produced- Supe¬ 
rior and inferior processes of caudal vertehrse dilated at the ex- 
tremitira and pectinate. 

27. Urocordylus, Huxley. 

28. Keraterpeton, Huxley. 

IX. —Aistopoda. Limbs wanting. 

29. Opliiderpeton, Huxley, 

30. Dolichosoma, Huxley. 

^ This character is not of primary importance, but seems to be available 
for an arrangement detcmria(^ by other considerations. 

® Orbits unknown. 

3 Loxomma. _ 

4 The vomerine teeth are unknown, and this genus may therefore require 
to be removed. 

5 Of doubtfol distinctness. 


X.—Microsauria, Dawson. Thoracic plates unknown. 
Ossification of limb-bones incomplete. Dentine non-plicate, 
pulp cavity large. 

31. Dendrerpeton, Owen. 

32. Hylonomus, Dawson. 

33. Hylerpeton, Owen. 


SECTIONAL PROCEEDINGS 
SECTION A— ^klATHEMATICS 

On the Photographic Operations connected with the coming 
Ti'ansit of Venus, by Captain Abney, R.E., F.R.A.S. 

As is doubtless well known to all, there will be an applica¬ 
tion of photography to register the passage of Venus across the 
sun’s disc, and it may not he amiss to give an outline of the 
processes, &c., that will be adopted. It has been determined by 
the Astronomer Royal that at every photographic station a photo¬ 
graph shall be taken every t'wo minutes during the transit, and it has 
been a matter of considerable labour to work out a process that 
will admit of such a large number of negatives being taken in a 
hot climate. In Kerguelen’s Land it would be perfectly feasible 
to adopt the ordinary wet process, the low temperature admitting 
of it, but in a temperature of 90° F. the evaporation of the 
volatile constituents of the collodion would render such a 
procedure inapplicable, as all practical photographers will admit. 
In India, where I have worked extensively, coating two or three 
plates in succession in a large-sized tent has sometimes proved 
injurious. "With such experience I venture to think that it 
would have been madness to trust to the wet method for four 
hours, miless the conditions of personnel of the parties were con¬ 
siderably altered. Sir G. Airy, after much anxious deliberation, 
and with the advice (and that not hastily formed, by any means) 
of Mr. De la Rue, determined to adopt a dry process if practicable. 
After considerable experiments conducted at Chatham, it was 
determined to adopt an albumen dry process, using a highly 
bromised collodion, and strong alkaline development.^ There 
were several advantages in this:—(i) At the critical time the 
photographers would have nothing to distract their attention 
excepting placing the dry plates in the slide and developing every 
twehth plate exposed, in order to regulate the exposure ; (2) the 
irradiation was much diminished by the use of albumen, a point 
of no small importance when measurements have to be taken; 
(3) the shrinkage of the film is reduced to zero when the plates 
are properly prepared. 

In regard to the first advantage claimed, it will be apparent 
that plates prepared at le^ure will have a much superior advantage 
to those prepared in the hurry of the moment as would be the 
case with wet plates. The chances of stains and spots are dimi¬ 
nished tenfold, and we may expect a much clearer picture. 

The true explanation of irradiation has been argued of late in 
Nature, and perhaps I may be pardoned for dwelling an in¬ 
stant on that point. Irradiation may be divided into two kinds, 
viz., that occurring from reflection from the back of the plate, 
and that occurring from reflection from the particles of bromide 
or iodide of silver in the collodion film. The first requires no 
explanation. If a film be insufficiently dense and of such a 
colour as will cutoff the most active rays of the spectrum, no 
irradiation on that account need be anticipated. Iodide of silver 
fulfils this condition much more fully than does bromide of silver, 
the former approaching to a yellow colour, whilst the latter is 
almost white. A thin layer of iodide is much more efficient in 
cutting off the blue end of the spectrum than is the bromide; 
hence, if irradiation through reflection from the back of the plate 
is to be overcome, it is wise to use a certain proportion of iodide 
in the collodion. Practically I have found that in the dry pro¬ 
cess under consideration, three parts of iodide to two of bromide 
give the best results without diminishing the sensitiveness of the 
film. The second cause of irradiation, viz., reflection from the 
particles of bromide and iodide, is not hard to explain. When a 
colloid body such as gelatine or albumen is brought in contact 
with a soluble salt of silver, the resisting compound is found to 
be one which is singularly free from tliis defect. If a ray of light 
be allowed to faU at right angles upon a very thin cell containing 
an emukion of bromide of silver, the cell having workesj ^1^ 
sides and ends, it will be found that the ray 
scattered considerably, apparently in a logarlthinlc,-'C^r^/,"f^ 
surface nearest the source of light wiH not ryiM 

spread from that surface towards the other, ilte of 

ligiit becoming an area. If, hawever,'a,,6bI10J&t swt 
be introduced it will be found k jnutiu diinmisiteij 
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and for small distances becomes inappreciable. In connection 
with this I may mention that bromide plates, even when backed 
with a non-actinic backing in optical contact with the plate, will 
give irradiation with alkaline development, whilst with acid 
development the irradiation will disappear. The explanation 
is not far to seek—the alkaline development reduces the silver in 
sitiii the acid development deposits silver on the surface and where 
there is most attractive force. In the former case, the dispersed 
light acting on the interior of the film, causes the necessary 
change in the bromide of silver to effect reduction. Daguer¬ 
reotype plates are not free from irradiation as has been supposed, 
though, owing to the extraordinary thinness of the iodide of 
silver, but little effect can be traced unless very prolonged 
exposure be given. 

In the dry process selected for the transit of Venus it has then 
been thought desirable to have a rather dense film containing 
a proportion of iodide of silver and a colloid body—albumen-— 
as preservative. I am not unmindful of the fact that different 
pyroxylines more or less affect irradiation, and we have altered tlic 
constitution of the pyroxyline in^ the collodion I shall use, by 
adding certain proportions of water; this materially aids the an¬ 
nihilation of irradiation from these plates. 

For registering the time of external and internal contact of the 
planet with the sun’s disc, the method known as Janssen’s has 
been adopted, viz., causing a fresh portion of a plate to be exposed 
every second during the critical time, to the sun’s limb, at that 
part where the contact will take place. Mr. Christie and Mr. 
De la Rue have both devised a slide for this purpose. The 
English parties use that designed by the former, whilst Colonel 
Tennant will use that by the latter. Shrinkage in the film has 
been carefully looked for by Dr. Vogel, of Berlin, and also by 
myself. Photographing a grating of 200 lines to the inch by 
contact printing, and measuring the results, I have been unable 
to find any alteration in the distances of the lines at any part of 
the film, hence I feel confident that any shrinking that can take 
place will be so small as to be negligible. The Russian parties 
are, I believe, going to use a grating material of iron wires. If 
shrinkage does occur this would be necessary, but it seems almost 
useless, in fact hurtful, where there will be none. There must 
be a certain error introduced due to the grating itself. The 
method of finding the angle of the position of the wires will be 
determined photographically. Two pictures of the sun will be 
taken at an interval of one minute on the same plate. The line 
forming the intersection of the sun’s images will give the angle of 
position of the wires when measured by the micrometer. At 
each station the photographic party will consist of one officer 
and three sappers, all of whom have heen trained in the use of 
the photo-heliograph and the process employed. A drill for each 
operation has been devised, and it is anticipated that the dangers 
of excitement during the critical times have been overcome by 
this arrangement. Practice on a mock transit has ensured a 
thorough knowledge of each phase of the phenomena j and I 
apprehend that discipline combined with a trust in their superiors 
will have annihilated one source of failure. 

On ihe importance of improved methods of dtegisiration of Wind 
on the Coasts with a notice of an Anemometti^^ designed hy Mr. 
W. JOe la Riie^ to furnish ielegy^aphic information of the 

occurrence of strong windsy by Robert H. Scott, M.A., F.R.S. 

It is hardly necessary to draw the attention of the Section to 
the fact that the configuration of the earth’s surface exercises an 
overwhelming influence on the wind both as to its direction and 
force. Some statements and tables contained in a paper of mine in 
the last number of the Quarterly Journal of the Meteorological 
Society * abundantly prove this assertion, and it is therefore easy 
to^ see what an imperfect representation of the actual force of the 
wind at sea can be furnished by reports from a broken and moun¬ 
tainous coast, such as the Atlantic coasts of Ireland and Scotland, 
where the telegraphic stations are perforce situated in sheltered 
places, inasmuch as harbours are naturally found where there is 
as little exposure to wind as is possible. 

In the practice of weather telegraphy and storm warnings, as 
the number of reports received per day from each station is 
strictly limited, on financial considerations, it is quite obvious 
that if'the actual epoch of the commencement of a gale does not 
fall within the hours of attendance at the Telegraphic Office and 
at the Meteorological Office, which practically only extend from 
S A.M. till 3 P.M., much time will be lost in sending news of the 

* y An attempt to establish a Relation between the Velocity of the Wind 
^ Us Force (Beaufort Scale), with some remarks on Anemometrical observa- 
la.General;’ by Robert j^Scott, F.R.S. Quart Joum. of Met Soc. 

V0I.U. p. log. 


fact to London. If it commences at 6 r.M. at Valencia, we 
cannot hear of it in London till 9 A.M. next morning. 

On the other hand, if the observer be living in a sheltered spot, 
such as Plymouth, Nairn, or Greencastle, we shall not get a true 
report of the gale at all, inasmuch as the observer will not have 
felt it himself. 

The first-named defect in our system can only be met by a 
considerably increased expenditure on the service, and that is 
not a scientific, but an administrative question, with which the 
Government can alone deal. 

_ In order to meet the second difficulty, Mr. De la Rue has 
kindly devised an instrumental arrangement, by which the fact of 
any given force of wind having been reached at an exposed point 
(such as Rame ITead for Plymouth, or Malin Mead for Green- 
castle), can be at once conveyed to the reporter in his own office, 
or even to the central office in London. The instrument has 
been made by Messrs. Negretti and Zambra. 

The following is the construction of the new signalling anemo¬ 
meter. 

To the. ordinary Robinson’s anemometer spindle is affixed a 
toothed wheel, which is geared with another and larger toothed 
wheel fixed on a second vertical spindle which carries a centrifugal 
governor.^ The governor spindle is made to rotate at one*half 
or one-third of the velocity of the anemometer spindle in order 
that the rods carrying the governor balls may not have to be 
made inconveniently short. A provision is made for adjusting 
the length of the arms of the governors so that different wind 
velocities may be indicated within certain limits. 

The governor balls act in the well-known way and expand 
when driven at a given rate, and the upward motion of these 
governor balls is used to raise a secondary wheel to bring into 
gear a third spindle on which is fixed the armature of a magneto¬ 
electric apparatus, which, like Sir Charles Wheatstone’s instru¬ 
ments, consists of a compound permanent magnet with four soft 
iron cores, two of which are mounted on the north pole of the 
magnet and two on the south pole \ these iron cores are surrounded 
with fine insulated copper wire, and on rotation of the armature 
give alternate + and — currents, in rapid succession according to 
the rate at which the armature is driven. These currents are con¬ 
veyed inland to the observing station by insulated wires, and give 
warning by ringing an alarum as long as the anemometer cups 
are revolving at a velocity sufficient to raise the governor balls so 
as to bring the magneto-electrical apparatus into gear. 

We see, therefore, that by adjusting the governors of the ap¬ 
paratus to indicate any required speed, a warning will at once 
be given when the wind reaches that speed, be it that of 60, 40, 
or 20 miles an hour, as may be required. 

All the attention which the instrument requires after the 
apparatus is fixed is to lead two insulated wires from the anemo¬ 
meter into the observing station, and to connect these wires to 
the two terminals on the alarum. 

In order to enable the observer to communicate at once and at 
as little expense as possible, to London, the fact of the velocity 
in question having been reached, the individual stations might be 
known by letters or symbols which might simply be telegraphed 
to London as an announcement that the alarum was acting at the 
station in question. 

It is obvious that this plan is exceedingly 'simple, and there 
seems little reason why it should not be thoroughly efficacious, if 
only the ^registering portion of the apparatus can be properly 
protected from wilful damage by mischievous persons. 

As usual, we are met by the question of cost, not only of the 
apparatus but of the connecting wires, and last, though not least, 
of the transmission of the messages. To enable us to render our 
service more effective than it is we must be supplied with the 
sinews of war. The 3,000/. which is the very utmost we spend 
annually on telegraphy, including salaries, rent, and every item, 
is but small compared wfth the 50,000/. entirely exclusive op 
salaries Yfixh which the chief signal office of the United States is 
so munificently endowed. 

On ihe Source from which the Kinetic Mnergy is drawn which 
passes into Heat in the Movement of the Tides, by John Purser, 
M.R.I.A., Professor of Mathematics in the Queen’s University. 

Attention lias of late years been directed by Mayer, Prof. James 
Thomson, and others, to the fact that the friction of the tidal 
currents on the bed of the ocean exercises an effect in retarding 
the earth’s rotation on its axis. 

' The late eminent French astronomer, Delaunay, was the first, 
j as far as I am aware, to form a numerical estimate of the po^bk 
1 magnitude of this effect, and to suggest that it famishes a not 
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improbable solution of that part of tbe secular inequality in tbe 
moon’s mean motion which, remains still unexplained. 

He pointed out that inasmuch as the axis of the tidal spheroid 
is always behind the moon’s place, a couple is exerted by the 
forces of the moon’s attraction, which on the one hand retards 
the rotation of the earth, and on the other increases the dimen¬ 
sions of the lunar orbit 

This alteration of the lunar orbit prevents us from concluding, 
as we should otherwise do, that the kinetic energy which passes 
into heat in the movement of the tides has for its exact equivalent 
a corresponding quantity drawn from the store laid up in the 
earth’s rotation on its axis. 

The object of the present communication is to examine whether 
we can assert such an equivalence to hold approximately, and if 
so, to what degree of approximation. The q^uestion was started 
some years ago by the Astronomer Royal in the Astronomical 
Notices for the year 1866. 

It occurred to the author that we might arrive at a solution of 
the problem from the information given us by the equation of 
energy combined with that of the conservation of angular 
momentum. 

Let us in the first place take the case of a binary system con¬ 
sisting of the earth and moon, but suppose the plane of the 
earth’s equator to coincide with that of the lunar orbit. If Q 
denote the energy which, during a given interval, passes into 
heat through tidal action, then, assuming the moon spherical 
and her rotation consequently unaltered, Q z= — S (energy of 
earth’s rotation) - S (energy of lunar orbit). By the energy of 
the lunar orbit is denoted the kinetic energy of the revolution 
of the earth and moon round their common centre of gravity, 
together with the potential energy of their separation. 

Now the energy of orbit = constant - I m /u where 

w represent the masses of the two bodies, fj. the unit of attrac¬ 
tive force, and a the mean distance. 

Hence Q = - ^ (energy of earth’s rotation) - \ 

Let h denote the angular momentum of the revolution of the 
two bodies round their common centre of gravity, H the angular 
momentum of the earth’s rotation, then 
IH- - 5 /i 


but 


h = 


m niy ViU. ,_ 

.. — — a w I - ^ 

Nm + m'- 


^ k ~ 


m +. 




I 


5 a 
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When the excentricity is small the second term in this expression 
may be shown to be negligible when compared with the first, and 
we may write 


- S = 


m \/f£ 

/Jm + fn^ 2,sja 


/. ^ 5 (energy of earth’s rotation) + 5 U 

Or if / denote the moment of inertia of the earth round her 
axis, 

m her angular velocity of rotation, 

O the mean angular velocity of the moon in her orbit, 

^ S -p I ^ 5 a> 

— Im Z (a — —Q — 

I- , 

OJf 

The left-hand member represents the loss of energy due to the 
slackening of the earth’s rotation, and as n has the same sign as 
we learn that not only is all the energy Q which is turned into 
heat in the motion of the tides drawm from the earth’s rotation, 
but that, as a necessary concomitant, additional energy is trans¬ 
ferred from the earth’s rotation to the store at potential and 
actual energy, corresponding to the orbital motion of the system. 
It also follows that when 0 is small compared to « [in the 

actual case — = nearly], the energy so transferred bears a 

« 27 ■ • 

very snail ratio to Qf and that the energy lost in the earth’s rota¬ 
tion is almost the exact equivalent of that consumed in tidd, 
friction. 

Let us now consider the case which we actually have to deal 


with, where the plane of the earth’s equator does not coincide 
with the plane of the orbit 

Let 6 ^ represent the resultant angular momentum of the 
system which will belfixed in magnitude and in direction. 

0, © the angles which the planes of ^ and AT make with th$ 
plane of G, 

Then, since AT- — G- ^ - 2. Gh cos B 

JA5 Ar= {7i ^ G cosd) B/i + Gh sin 0 58 


Or, SJ^= —cos(0 + 8) if + sin (0 + fi) S el 

The author proves from a calculation of the' disturbing reac¬ 
tionary forces exercised by the tidal protuberances that the 

variations 5 6 and^ are of the same order of magnitude, although 

their exact ratio cannot be determined without far more com¬ 
plete data respecting the tides than we at present possess. 

Let the ratio of the first of these variations to the second be 
denoted by X, then 


5 H = - 




i-Xtan(0+e)j^ 


-I<.5a,=4 t_ ? 1-1 

\ w I — X (tan © 4- 0) j 

We may therefore still infer that since 0 is small compared 
to w, the energy lost in the earth’s rotation is almost the exact 
equivalent of that consumed in tidal friction. 

The same conclusion manifestly applies to the work done by a 
tide-mill or any other mechanism in which the tides furnish the 
motive power. 

It would further appear that as the mean value of tan (0 -t* 0) 
is less than 4 , and that of X cannot, on any probable hypothesis 
of the position of the tides, be supposed to exceed unity, the co- 
0 

efficient of — in the above expression is positive. Hence we 


may conclude that, as in the simpler case previously 
the small transfer of energy which accompanies the 
action takes place from the earth’s rotation to the moo] 

All these conclusions apply muiatis mutandis if we regard as 
our binary system the earth and sun. 

In the case of nature, where we have to consider the three bodies 
acting together, the main, conclusion that all the energy lost in 
tidal friction is drawn from the earth’s rotation will not be in¬ 
validated. 

Moreover, if we assume, as is generally done, that the fric¬ 
tion varies as the velocity, the lesser effect, i.e, the concomitant, 
transfers its energy from the earth’s rotation to the energy of the 
orbit of the moon about the earth, and that of the earth about the 
sun will correspond to the values separately calculated for the 
binary systems. 


discussed, 
principal 
I’s orbit. 


On the construction of large NtcoPs Prisms.^ by W. Ladd.— 
In January 1869 I constructed two Nicol’s prisms of about 2| in. 
aperture, which in the able hands of Mr. W. Spottiswoode and 
Dr. Tyndall have done much valuable work, and given rise to a 
great demand for such prisms, both in England and America ; 
but as the length of a good Nicol ^ould be about three times 
its diameter, very great difficulty is experienced in procuring 
pieces of spar of sufficient purity to give such a field. 

This has given rise to various methods of utilising the spar by 
building up prisms of shorter pieces and combining them in such a 
way as to unite their field of view, such as utilising four prisms 
of I in. aperture, thus giving an aperture of 2 in. Another plan 
I adopted was to unite two whose diameter in one direction was 
double that of the other ; these, being balsamed together, made a 
very good prism ; but lately I had a very good piece of spar that, 
but for one corner of tbe rhombus, which was bad, would have 
made a prism 34 in. aperture. This was, therefore, too valuable 
a piece to be put aside. 

I therefore cut it at the proper angle, which took away all the 
bad portion ; I then took another piece half the length of iffie 
first, but of the same diameter, and cut this also at the 
angle, and the bringing the two ends together gave 
complete half; these, having been balsamed togeffiaraadimited 
with the first half, produced a perfectly good piiSap- I hmy add 
that it is essential that the two or more, pletfes' 'ccmstitiitiBg the 
half prism should have their cleavage parallel, or 

die image would be bent at their Juhc&m .. 
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SECTION B—Chemical Science 

071 the Spcific Volumes of certain Liquids^ by Prof. Thorpe.— 
Kopp found that the specific volumes of certain elements varied. 
Thus, the specific volume of oxygen “ within the radicle” = 13-2, 
‘‘without the radicle” == 7*S ; of sulphur, “ within the radicle” 
= 28-6, “without the radicle” = 22*6. “Within the radicle” 
was defined as meaning an instance where the oxygen or sulphur 
atom is united by /rw bonds to the binding element, while upon 
“ without the radicle ” it is united by only one bond. Kopp 
announced that members of the same chemical family have iden¬ 
tical specific volumes. The author determined the specific 
volumes of vanadyl trichloride, VOCI3, and phosphoryl tri¬ 
chloride, POCI 3 , and found in the former case that the specific 
volume = 106'5, while in the latter it = 101*5. Kopp’s law 
does not therefore hold in this instance. The following examples 
also show that as the atomic weight increases the specific volume 
also increases :— 


SiCl 4 .specific volume = I2i‘i 

TiCl4. „ „ == 125*1 

SnCl 4 . „ „ =132-4 


Another of Eopp's deductions is that isomers have the same 
specific volume ; but the author found a difference between the 
specific volumes of ethyl-amyl and heptane, both of which are 
expressed by the formula CyHig; in the former case the number 
was 162*25, while in the latter it was 15 7 - 34 - The author also 
determined the specific volume of the compounds PCI3 = 93*7, 
POCI3 = 101*5, and PSCI3 = 116*3. Now, 101*5 •— 93*7 = 
7*8; that is to say, the specific volume of oxygen in POCI3, is 22 *6, 
hence it is without the radicle in this compound. So also 
ii 6*3 - 937 = 22*6 ; that is, the specific volume for sulphur 
“without the radicle.” Hence the structural formula of these 

Cl 

two substances POCI3 and PSCI3 will be | land 


I respectively; that is, in each case phosphorus is 

Cl—P-S-Cl 

most probably a triad, not a pentad element. 

On the Dhsocmimi of Nitnc Acid, by Messrs. Braham and 
Gatehouse.—Nitric acid when passed through an ordinary clay 
pipe at varying temperatures is split up t at the temperature of 
molten tin 2*10 per cent, is decomposed; at the temperattire of 
molten lead 22 to 23 per cent, is decomposed; when the clay 
pipe is heated with gas 71*72 percent, is decomposed, while 
when heated with charcoal 83*4 per cent, is decomposed. The 
gases evolved consist of oxygen, nitrogen, and nitrous oxide; the 
proportion of these gases it has been found very difficult to deter¬ 
mine accurately. The following probably represents the reaction 
which takes place at minimum temperatures :— 

8HNO3 = 4NO2 + 4H2O + NgO + Ng + Oil. ! 

When glass bulbs are partially filled with nitric acid and exposed 
to direct sunlight, the acid is decomposed, the amount varying 
with the time and intensity of the light; the decomposition is 
brought about by the violet end of the spectrum. If the bulbs 
are entirely filled with nitric acid, no decomposition ensues. 
After some time the decomposition ceases; this is due to the 
formadon of nitrous acid, and if this is expelled by boiling, the 
decomposition again proceeds. If pure nitric acid be boiled, 
even to dryness, no decomposition takes place, but if the acid 
contains nitrous acid, then this latter is dissociated. 

On the Replacenmit of Organic Matter hy Siliceous Deposits in 
the process of Fossilisation, by Dr. Carpenter, F.R.S.—The 
author described several cases in which the internal casts of 
Foranmiifejn were found, consisting of silica, generally as silicate 
of iron. This process is now going on at the ordinary sea- 
bottom. fragments of the spines of Fchmce, which originally 
contained protoplasm, have been found, in which the organic 
matter has been entirely replaced by silica, thus forming exact 
siliceous models of the animal matter. In some cases the 
siliceous deposit has preserved the exact form of thin tubes less 
than i-iooooth of an inch in diameter. The author Supposed that 
during the gradual decay of the animal matter there had occurred 
a simultaneous deposition or Substitution of siliceous matter in 
its stead. 

Ofi the Silicifed Rock of ImtgJi Jfeagh, by Prof. Hodges,—^The 
water of Lough Neagh was found to contain only 12*95 grains of 
solid water per gallon ; of this, 10*6 grains consisted ot mineral 
msd:ter, while 2*35 grains of organic matter were present* Of 


the total mineral salts a very small quantity only—less than 
I grain per gallon—consisted of ferric oxide. Samples of 
petrified wood were also examined : these contained on an 
average about 87 per cent, of silica, and a very small percentage 
of iron. 

O71 a Selfregistering Apparatus for measwifig ^ the Clmitieal 
Litettsiiy of Light, by Prof. Roscoe, F.R,S.—In this communica¬ 
tion the author described his already well-known self-registering 
plioto-cheniical apparatus. 

O71 certain AbfiorfTial Chlorides, by Prof. Roscoe, F.R.S.—The 
author drew attention to some of the chlorides of vanadium, 
tungsten, uranium, and sulphur. The highest chlorides which 
we have been able to obtain of these elements generally do not 
correspond with the highest oxides 5 thus, although we know of 
the oxides V^Og, we know of no higher chloride than VCI4, and 
even this chloride is easily decomposed into VCI3 and free 
chlorine. Although the oxide of tungsten, WO3 is stable, yet 
the corresponding chlorine WCI5 is very ready to split up into 
WCI5 and free chlorine. So also UO3 is a well-known oxide of 
uranium, yet until lately U CI4 was the highest known chloride. 
The author has recently succeeded in preparing the penta-chloride 
UCI5, which occurs as a light brown powder, and also as darker 
acicular crystals. Again, we have SO2 and SO3, but it is only 
very lately that SCI4 has been obtained, and the compound is so 
unstable as to undergo dissociation at very low temperatures.— 
Dr. Debus suggested that the equivalency of many of the 
elements depends upon the element or elements with which 
they are united, and that hence these and other anomalous 
resuhs.—-The President remarked that he did not see why 
we should not expect to meet with examples of change of 
atomicity; that if we always found elements exhibiting an 
even, or always an odd number of atomicities, this was very 
remarkable, and called for explanation, but that we should not 
be surprised to meet with exceptions to the rule ^ indeed, that we 
could form no distinct physical idea of what we mean by “ bonds 
of atomicity.” He remarked that we cannot well use oxygen as 
a measure of atomicity, from the tendency which it so often exhibits 
of running into chains. 

SECTION D—Biology 
Delaiitment of Zoology and Botany 

Dr. Moore called attention to a monstrous state of Megacar- 
pcea, and also to a monstrous state of Sarracoiia ; after which 
he exhibited specimens of grafted roots of mangold wurzel, illus¬ 
trating the transmission of special characters from the graft to 
the stock. 

Mr. E. R. Lankester read a paper O71 the genealogical im- 
p 07 ‘t of the ext& 7 ' 7 Lal shell of Mollusca, in the course of wliich he 
referred to what has been called the recapitulation hypothesis, 
according to which all living things in their development present 
a rapid series of pictures or dissolving views of their ancestors, 
arranged in historical order. Applying this to the human race, 
he said that the earliest commencement of a human being was a 
small speck of protoplasm of mucus-like consistency, such as 
existed in ponds. A later stage exhibited him as a small sac, 
composed of two layers of living corpuscles, which he inherited 
from polyp-like ancestors, and was to-day seen in l>olyps. Still 
later he was an elongated creature, with slits in the side of the 
neck, which, like the gill-slits of a shark, he inherited from a 
shark-like ancestor. Six months after birth the child continued 
to inherit qualities from its ancestors, viz., from those' which 
crawled on four legs ; and at a later period certain irrepressible 
tendencies made it clear that qualities were inherited from climb¬ 
ing and shrieking animals. Mr. Lankester then went into an 
elaborate description of certain molluscs with a view of showing 
that the pen of the cephalopod is homologous with the shell of 
the lower Mollusca. 

Prof. Huxley thought that the position had been well estab¬ 
lished. Mr. Lankester’s attempt to reduce to one forra^ the 
immense variety of shells in molluscous animals was exceedingly 
important. 

Dr. Carpenter also said that he was almost prepared to receive 
the conclusion at which Mr. Lankester had arrived. 

Dr. M. Foster added his testimony to the value of Mr. Lan¬ 
kester’s observations, and said that part of the work accomr 
plished was due to the establishment of tho zoological station at 
Naples. 

Mr. W. Archer read a paper On d nouofofm of Frotom^^, 
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Prof. Cunningliam contributed a short paper On two Species of 
Crustacea, one belonging to the remarkable fresh-water genus, 
the Afya spinipes, and the other belon^g to an apparently un¬ 
described species of the genus Pontonia, which are remarkable 
for being found as tenants of the shells of living bivalve molluscs. 
The two specimens were found in the Singula Archipelago. 

A paper, contributed by Mr. T. Lister, On the Spring Mi¬ 
grating Birds of North England, was read by Prof Cun nin g¬ 
ham. 

Mr. E. R. Lankester brought the subject of English Nomen¬ 
clature in Systematic Biology before the department, and said it 
would be a considerable gain to science if there could be intro¬ 
duced a series of terms distinctly English in their etymology, 
which would be accepted as authoritative and used tiiroughout 
the country. The only question was whether it was possible, by 
any action on the part of scientific men, to introduce such a series 
of terms. He suggested the appointment of a committee of men 
whose names woidd be received as authoritative throughout the 
country, to draw up a list of terms which should be used for the 
groups of the animal and vegetable kingdom. 

A discussion followed, in which Prof Thiselton Dyer, Mr. 
Bentham, Mr. A. W. Bennett, Prof Cunningham, Miss Becker, 
Prof Dickson, and t)r. Sclater took part, the generally expressed 
opinion being unfavourable to the change proposed. 

A paper was read by Mr. H. Airy On a peculiar form op 
LeafarrangemmL 


SCIENTIFIC SERIALS 


Justus Lielifs Annalen der Cheniie, Band 172, Heft 3.— 
This part contains the following papers Communications from 
the chemical laboratory of Greifswald.—86. On metatoluidine, 
by F. Lorenz. The author describes the preparation of this 
substance. Paratoluidine is first treated with acetic anhydride, 
and para-acettoluide thus obtained, which, by treatment with 
nitric acid, yields metanitropara-acettoluide. By heating with 
alcoholic potash this latter substance is converted into metanitro- 
paratoluidine; this last body is acted on by nitrous acid, and 
the diazo-compound treated with alcohol leaves metanitrotoluol, 
which, by reduction with tin and hydrochloric acid, gives meta¬ 
toluidine. Several of the salts of this base are described, like¬ 
wise the conjugate sulpho-acids, dibrominated substitution de¬ 
rivatives, &c.—87. Note on the quantitative determination of 
paratoluidine in presence of orthotoluidine, by the same author. 
—88. On metabromorthosulphotoluic acid, by Dr. E. Weck- 
warth. The preparation of this acid, which possesses the for- 
rCHa 

\so. 


mula CfiHo 


>N 


is described. The potassium, sodium. 


\ IN ' 

barium, strontium, copper, and lead salts have been analysed, 
and the chlorine, amido, and nitro substitution derivatives exa- 
rpin fid,—89. On orfhoamidoparasulphotoluic acid, by Dr. M. 
Hayduck. The barium and lead salts are first described; the 
brominated acid and its potassium, barium, and lead salts are 
next treated of The amido acid distilled wi& potassic hydrate 
gives off ammonia, and aniline and a potassium salt of anthra- 

nilic add, CgHa \ NH^ is obtained. With hydrochloric acid 

(cook 

potassic cMorate the amido add yields trichlororthotolu- 
{ CH^ 

quinone, -{ Ojj , firom Whidi the corresponding hydroqui- 

( Cljt 

none has been obtained. By the action of bromine on the amido 
add a dibrominated acid is obtained, of which the barium sdt 
has been ?malysed, Diazo-orthoamxdoparasulphotoluic acid, 


C CH. 

OsH« < N \-j.T obtained by the action of nitrous acid on the 
( SOs/^^ 

amido add^ is next treated of This body acted on by water 
giv^ orthocresolparasulphonic add. The nitro-diazo acid is 
finally d^cribcd.—90, On a _ new nitro-toluidine, by Dr. O. 
Cunerth.—On paramido-orthosulphotoluic acid, by Dr. F, 
Jenssen. The nitro-add, C7Hg(N0g}S03H. 2|HgO, and several 
of its salts are described, also the chloride and amide. The 
amido acid is then treated o^ likewise its salts and substitution 
derivatives.—On some decompositions of pyroracanic add,-by 
Dr, C. Bottinger. This lengthy memoir is divided into fhr^ 


sections: the first treats of the decomposition of the acid in 
add solutions, the second of its decomposition in alkaline solu¬ 
tions, and the third of its decomposition per se. Among other 
things the author describes in great detail the preparation and 
properties of uvic acid and its salts.—On acenapthene and 
naphthalic acid, by Arno Behr and W. A. Van Dorp. The 
authors have examined several of the salts of the acid, its methylic 
ether and anhydride. The constitution of the two bodies is also 
discussed.—Researches on the volume constitution of solid 
bodies, by Dr. H. Schroder.—K. Helbing contributes a paper on 
an examination of some benzene liquors, and one entitled Re¬ 
search on a new earth resin.” This resin is found in large 
masses in a stone quarry at Enzenau, between Tolz and Heil- 
brunn. Nineteen per cent, of tbe resin is soluble in ether, and 
nine per cent in ether and hot alcohol. The insoluble portion 
contains iroU pyrites and a hydrocarbon of the formula 
The ethereal extract contains a substance of the formula C4oHfs202> 
melting at 192“. The hot alcoholic extract gave a substance of 
the composition C40H60O8.—On cymene, by F. Fitlica. The 
author establishes the identity of the cymenes from camphor, 
ptycholisol, and thymol, and furnishes evidence that the propyl 
contained in the C3nnenes is normal propyi The isomeric oxy- 
and thio-cymenes are also treated of—The constitution of 
benzene, by A. Ladenburg.—On derivatives of phloretin, by 
Hugo Schiff. The author treats of the preparation of phloretin, 
of phloretic acid, and phloroglucin, likewise of phloroglucide and 
of triphloretide. The present ipart contains the index for 
vols. 169, 170, and 171. 

Zdischrift der (Esterreichisclien Gesellschqft fiir Meteorologie, 
Aug. 15.—Dr. H. Wild contributes to this number some 
suggestions for the consideration of the Permanent Com¬ 
mittee of the International Congress on the question ot 
the establishment of an International Meteorological Insti¬ 
tution. Before the Congress at Vienna he was altogether 
in fiiYour of the scheme, but now feels persuaded that 
one institution could hardly exercise the large functions pro¬ 
posed with advantage. The difficulty of directing from one 
spot a number of stations scattered over the globe would be 
great, the conditions of these stations would not be familiar, the 
construction of isobaric charts, <S:c., could only be undertaken with 
exact data and co-operation of the central national offices, and the 
modification of instruments, &c., would not be a proper task to 
be attempted at any one place, with its narrow range of climatic 
conditions. The failure of one of the central offices would 
cripple the results produced by the Institution, and, besides, the 
energetic working of these offices would be endangered if they 
W'ere to delegate some of their present problems to the Institu¬ 
tion. The national offices which now occupy themselves with 
general meteorology might bestow too much attention to local 
matters. These objections would be avoided if each central 
office were to attend specially to some branch of the meteorology 
of the globe mutually agreed upon ; for instance, one to the 
preparation of synoptic charts, another to rainfall, and so forth. 
The results of the various lines of research could then be inter¬ 
changed, and the failure of one office would not damage the 
work of the others. The establishment and maintenance at 
common expense of international stations proper in uncultivated 
countries, and the publication of their observations, Dr. Wild 
holds would be best undertaken by the countries to which these 
stand in the nearest relation. There would remain, then, for the 
Institution the work of interchanging the results and keeping up 
the relations of central offices, the arrangement of occasional 
Congresses, questions concerning instruments, and the like.— 
Among the Kldnere Mittkeilungen we observe an abstract of the 
important report of Mr, Blanford to the Government of Bengal 
for the year 1873. 

Poggefidorff'^s Annalen der Physik und Chmik, No. 5, 1S74.—^ 
In 1868 Prof, von Rath published some observations on a form 
of silica to which he gave the name Tridymite. It always c:tys- 
tallises in twin hexagonal prisms, and has a low specific grav^. 
His further observations show lines of division betvi eaa fee, 
elements forming the twins, and in these lines the thinl oy^al 
in tridymite is developed. There is a similar persistence of fe® 
division plane between crystals of humite, and .-analc^tms ttipfe, 
crystals in anorthite, and an interlacing of 
and he concludt^ that while two crystals united to ■ 

each other in many crystal groups : yet, they pan mated to a 
third crystal. Fine specim^,, three.long, re^mg 
Tiim from the trachytes of Pachnca 3h,.lfexifk>,. he has made full 
measurements. The crystal^ huirefi^, generally of smaE 
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size relatively to tlie accompanying m inerals. They commonly 
occur in drusy cavities of the trachytes associated with specular 
iron, hornblende, and augite. Details are given of the mode of 
growth of the twins, their various forms and intimate combina¬ 
tions.—Another paper by the same author describes a remark¬ 
able crystal of calc-spar from Lake Superior. It is shown by 
the formulse of the faces to be a form which is distinct from any 
hitherto observed. It is transparent, and occurs with native 
copper in amygdaloid melaphyre.—Another paper by Von Rath 
is on a singular combination of rutile and specular iron. The 
fine spiculse of rutUe are developed from between the plates of a 
red kind of specular iron, and may be a subsequent formation. 
It occurs in association with crystals of quartz and adularia in 
clefts or druses in a fine grained talcose gneiss.—^Von Rath’s 
next paper is On remarkable artificial crystals of pure copper. 
At the meeting last year of the German Geological Society at 
Weisbaden, Prof. v. Seebach exhibited crystalline copper which 
Prof. Senft of Eisenach had obtained by galvanic electricity be¬ 
tween small rings of zinc and copper. From an aggregation of 
very small crystals a large mass was formed of the size of four 
millimetres. The crystals are always twins, with the free end 
most produced, and have a form which has not heretofore oc¬ 
curred in native copper, though it has been found in galena and 
binnite. The octahedral faces of the crystals are flat and 
shining, while those of the icositetrahedron are curved and less 
perfect.—Another paper discusses the hypersthene of Mont 
Dore, described by Des Cloizeaux, a mineral which there occurs 
in druses in trachyte in crystals three millimetres long, associated 
with crystals of sanidine and tridymite.—Von Rath’s last memoir 
describes a new zeolite, named foresite, from the tourmaline 
granite of Elba.—Prof. Th. Petruschevsky, of St. Petersburg, 
who has devoted himself since 1862 to the phenomena of mag¬ 
netism, now publishes the results of his investigation on the 
direct and indirect determination of the pole in magnets. Start¬ 
ing with the basis of Biot’s curve of magnetic intensity, he points 
out that it is as easy to determine the pole theoretically as em¬ 
pirically, details his two methods, and the apparatus wherewith 
they are tested. Pie then considers the determination of the 
pole in electro-magnets, and finally enumerates results.—Dr. 
Gustav Junghann explains a simple law for the development and 
grouping of crystal zones. He introduces some maps of anorthite 
into the memoir, in which the formulte of the faces are all set 
down in tabular form in square spaces.—Herr G. Hagen con¬ 
tributes a memoir On the resistance offered by the air to plane 
discs moved through it.—Herr J. J. Muller examines one of the 
Hamiltonian theories of movement which underlies the principles 
of mechanics.—Herr von Laspeyres has an interesting experi¬ 
mental paper On the existing and a new thermostat, and Herr 
Rammelsberg describes the crystalline form and modifications of 
selenium.—The most interesting reprinted paper is Terquem’s 
account of the vibroscope for^ accurately determining number of 
vibrations. 


SOCIETIES AND ACADEMIES 

Leeds 

Naturalists’ Field Club and Scientific Association, 
Sept. 15.—Mr. Edward Thompson, vice-president, in the chair. 
—Mr. James Abbott mentioned that he had gathered Eutomiis 
umbellatns in flower at Kirkstall, on Sept. 12. The plant had 
not been noted in the Leeds district for upwards of twenty years 
past, when it grew in the stream at the foot of Woodhouse Ridge. 
—^Mr. Henry PockUngton, in conjunction with Mr. James 
Abbott, demonstrated the action of the induced current upon the 
protoplasmic gyrations in the cells of Vallisneria sJ>iraliSi W 
means of a simple electric slide and a small inductorium. The 
effect produced was very marked. The circulation of the proto¬ 
plasm stopped almost instantly. It was, in fact, as was described 
by one of the members, as though a strong ‘‘break ” were put on. 
The protoplasm was corrugated by the rapid contractions induced, 
and the results taken altogether were of the most interesting 
character. Mr. Pocklington will probably communicate a more 
complete description of his apparatus and its results at an early 
date. 

Paris 

Academy of Sciences, Sept. 21.—M. Bertrand in the 
chair.—The following papers were readNote on barium 
sxilphocarbonate, by JM. P. Thenard. Since M. Dnmas’ pro 
posal to use sulphocarbonates for the destruction of Phylloxera 
salts have acquired a new interest. The barium salt i 


easily prepared by agitating a strong solution of barium sulphide 
with carbon disulphide. The author describes a process for 
manufacturing this salt on a large scale, and proposes to turn 
his attention to the manufacture of the potassium salt.—On a 
new mercury pump, by M. de Las Marismas. ^ This apparatus 
is stated to cost 35 francs, and to exhaust a receiver of six litres’ 
capacity to one millimetre pressure in four minutes; all pressures 
from that of the atmosphere up to an absolute vacuum can be 
obtained, the gas contained in the receiver can be collected if 
necessary, and a vacuum can be preserved indefinitely.—On the 
action of alimentary or medicamental liquids on tin vessels con¬ 
taining lead, by M. Fordos. The author has tried the action of 
wine, vinegar, lemonade, &c., upon hospital vessels containing 
10 per cent, of lead; this latter metal was invariably found in 
the fluids used, and the author concludes that the use of this alloy 
may be attended with great danger.—Researches on the colour¬ 
ing matters of garancine, by M. A. Rosenstiehl. The colouring 
materials of garancine—alizarine, pseudopurpurine, purpurine, and 
its hydrate—have all been investigated in great detail by the 
author. Purpurine and its hydrate are formed at the expense of 
pseudopurpurine; the products of the reduction of purpurine 
have been studied, and two isomers of this body obtained, one of 
which has been prepared by synthesis starting from benzoic acid. 
Pure alizarine is prepared by heating the commercial substance 
with water to 200° C. for some hours, a small quantity of 
caustic alkali being added. Impurities are totally destroyed 
by this treatment, and the product of the operation is 
further purified by frequent crystallisations. Pseudopurpurine 
is a very unstable body ; heating with water or alcohol trans¬ 
forms it into a mixture of purpurine and its hydrate. From 
the present researches it seems that garancine red and the rose 
colouring matter yielded by garancine flov/ers cannot be obtained 
from alizarine alone ; the presence of purpurine or its hydrate is 
indispensable. The product of the action of reducing agents on 
purpurine and its hydrate is purpuroxanthine, an isomeride of 
alizarine.—New experiments on the nature of the sulphuretted 
principle of the waters of Luchon, by M. F. Garrigou. This is 
a reply to a paper by M. Filliol in the Compt, Rend, for Sept. 
7.—Observations relating to a recent communication by M. 
Lichtenstein on some points in the natural history of Phylloxera 
vastatrix^ a letter from M. Balbiani. The author again enforces 
his views as to the non-identity of the Phylloxera of tlie vine 
and of Quercus coccifera. —M. P. Thenard made known to the 
Academy the measures adopted by M. le Prefet de Sa6ne-et- 
Loire on the approach of Phylloxera, —M. le Ministre de 1’Agri¬ 
culture et du Commerce and M. le Ministre des Finances con¬ 
sulted the Academy on the employment of tobacco juice for the 
destruction of Phylloxera. —Communications relating to Phyl 
loxera were also received from MM. J. Bond, H. de Martiny, R. 
Delpit, &c.—Properties of the “implexes” of surfaces defined 
by two characteristics, a geometrical note by M. Fouret.—On 
luminous diffusion, by M, A. Lallemand.—On Warwickite, by 
M. J. Lawrence Smith. The author assigns to this mineral the 
formula Mg5B3 + (MgFe)Ti2.—On the rSle played by gases in the 
coagulation of blood, by MM. E. Mathieu and V. Urbain.—On 
the movement in the bilabiate stigmata of the Scrophulariacea^, 
Bignoniacese, and Sesameae, by M. E. Heckel.—Observation 
of a bolide at Versailles on the evening of the 14th of September, 
by M. Martin de Brettes. 
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THURSDAY, OCTOBER 8 , 1874 


PROFESSOR HUXLEY AT MANCHESTER 
ROF. HUXLEY, whose breadth of view at once 
claims attention for all he utters, has utilised the 
opportunity afforded him by the opening of the new 
Medical School at Owens College to call attention to 
several points the discussion of which at the present time 
is of the most vital importance. 

The rapid growth and increasing importance of Owens 
College are known to all our readers, and the recent 
addition of the new Medical School has added still 
another Faculty to that teaching centre, so that, as Prof. 
Huxley very properly points out, the College is a Uni¬ 
versity in the old sense in everything but the name. A 
University in the new sense of course it is not, because it 
does not yet possess the power of granting degrees. But 
we imagine that the distinguished men who are directing 
teaching and research at 0 wens College can well afford 
to wait for this privilege, if privilege it be, especially if 
older foundations set an example of emphasizing this 
portion of their work to the neglect either of sound prac¬ 
tical teaching or the advancement of knowledge which 
we regard as of still higher importance. 

Prof. Huxley, by his approval of the location of the new 
Medical School side by side with Arts and Science Facul¬ 
ties, has not only brought again to the front the miserable 
condition of the majority of our Medical Schools, but has 
called into question the whole policy of Colleges of Science 
and Institutions for Technical Training. This part of his 
speech is so important and so connected, and there is so 
much to ponder over in it, that we give it entire 

Your Faculty of Arts speaks for itself; the distinction 
of many of its members, and the fact that they are authors 
of works well known and esteemed all over England, and 
wherever the English language is read, is sufficient to give 
that Faculty a high position. It certainly would not 
become me to speak of its operations as if I were a judge 
of them in any way whatever; but I may be allowed as a 
person whose pursuits lie elsewhere, and who has the 
misfortune to be accused sometimes of seeing no merit 
and desert in anything but his own pursuits, to say 
that I trust that the position of the Arts Faculty in this 
institution will never by a hairbreadth or shadow be 
diminished, but that a sound and thorough training in 
literature and general knowledge will be regarded hence¬ 
forward, as very properly it is now, as the essential foun¬ 
dation in theintellecttial life of every educated man \ and 
let me say, to no person is such education and such training 
of greater importance than to us who are called men of 
science. Our occupations are very engrossing, and they 
can be pursued with success only by the intensest stress 
and attention, and we are obliged even to limit ourselves 
to particular fractions and particular portions of our own 
study if we are to make any advance therein; and unless 
we have the good fortune to be trained in early youth to 
take a broad and general view of the interests of human 
nature, unless our tastes are disciplined and refined, and 
unless we are led to see that we are citizens and men 
before anything else, I say it will go very hard indeed 
with men of science in future generations, and they will 
run the risk of becoming scientific pedants when th^ 
should be men, philosophers, and citizens. Still less, if 
possible, can I have anydxing to say respecting the Faculty 
of Law, but as regards that of Science, by which,, of course, 
is understood physical science, I can only aqness my un- 
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measured satisfaction at the complete—I may almost say 
magnificent—arrangements provided for the teaching of 
this subject in this institution. The laboratory of my 
friend the Professor of Chemistry has, I take it, few 
parallels ; and if the laboratory of my friend the Pro¬ 
fessor of Physics is not so complete, I am sure it is 
far better than nine-tenths of such laboratories, and 
I am certain that those benefactions at which I was 
looking just now will, before long, enable him to put his 
establishment on the same footing as to completeness and 
magnificence as that of his colleague of Chemistry. I 
understand—indeed I know very weU, knowing how much 
my distinguished friend, Prof. Roscoe, has been in' this 
institution—that he had, I believe, the advantage of being 
on the spot when the building went on, and although 1 
am sure he is the last man to take anymore than his own 
share, somehow he has got a good deal. But now I come 
to that which is my proper subject to-day, and that is our 
Medical School. I have not seen in the course of my 
experience—I say it deliberately—I have not met whth 
any more efficiently organised institution than you have 
within the four walls of that Medical School. 1 have some 
acquaintance with such institutions, and their interests, 
and I undertake to say that you will not find better con¬ 
structed appliances for the teaching of those branches of 
science which relate to medicine than you will find in that 
school. Everything has been very carefully considered, 
and everything has been done which the idea of conveni¬ 
ence could suggest, or which efl 5 ciency requires to have 
carried out. Addressing myself now rather to the lay 
portion of my audience, it may astonish many and puzzle 
them somewhat to know why so elaborate an apparatus is 
needed for the teaching of medicine, and why men require 
to spend so long a period of arduous study in that most 
important of pursuits. I believe this surprise arises from 
the prevalence in the general mind of the notion which was 
once exceedingly common in the philosophical mind, that 
the human body in general is dependent upon forces and 
powers which are altogether different from those we find 
working in other kinds of matter. It is not 200 years since 
the notion existed that the vital processes of the body 
were subject to some demon, who kept the body straight, 

I suppose when in good temper, and let it go wrong 
when out of sorts; and when it was gravely supposed 
that there was a broad gulf between the phenomena 
of inorganic nature and those of life. Now let me say 
this, that the whole of our modem scientific study of 
medicine depends upon precisely the contrary assumption 
—upon the assumption that the living body is a mechanism 
infinitely more refined, and infinitely more difficult to 
understand, than our coarse human machinery, but still a 
mechanism governed by rules and laws which can be dis¬ 
covered and which can be applied and reasonetl from, in 
order to imderstand its processes. Modem medicine, in 
fact, is a kind of engineering. It is the attempt to under¬ 
stand the machinery of the body for the purpose of being 
able to put it right when it goes wrong. I have seen in your 
great factories in Manchester some of those astonishingly 
complicated pieces of machinery which seem almost 
endowed with life, by which the products which make 
Manchester so famous are produced. Let me put before 
you the case of the possessor of one of those machines, 
who, finding that it has gone wrong and that it will not 
work properly, finds himself, as Sir Robert Peel would 
have said, with three courses open to him—either that he 
might sit down and hope that it would get better^ and 
perhaps even offer up his prayers that it might get b^^; 
or who should send to the nearest blacksmith and him 

to bring his hammer and bottle of oil, and ^ hete, or oil 
there, in the chance of setting the imaciiiife ; or 
should, thirdly, send for some skfflM and; expOTenc^':;.) 
mechanic who from long study and fcniliarity iwtb' it;; 
would be able to judge by the tnode'Of addon where it was 
wrong, and be able tO .piit' hfe'dngar on the part, which 
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was broken or injured^ and thus be able to set it right. 
Now, the human body is a machinery which, in com¬ 
plexity, stands to the spinning jenny in the same relation 
as the spinning jenny stands to a child’s windmill. But 
it stands by the same laws, and those who have to deal 
with it must be guided by the same reasoning. Sickness 
is the going wrong of the machinery. Death is the 
destruction of part of the machineiy, and the only way 
in which that machinery can be set right, if it goes wrong, 
is not by sitting down and hoping for it, and it is not by 
sending for the first blacksmith who will administer his 
purge here and his bleeding there, and who is what we 
call a ^ quack.’ I mean a person who is really ignorant 
of that with which he is dealing, and who yet, neverthe¬ 
less, presumes to meddle with it. That is the essence of 
quackery. Or, thirdly, we must send our skilled engineer, 
who, by the help of what he calls symptoms, finds out 
what wheel is out of place, what cog is broken, and by his 
previous knowledge of therapeutics knows in what way it 
is possible to get this erring wheel or broken pinion into 
its place again. And it is in order that we may have such 
skilled engineers to the body that all this great apparatus 
which you see erected here, and all this long period of study 
is carried out I do not know anything which strikes me 
more forcibly than the progress which this kind of know¬ 
ledge has made within the last thirty or forty years. , . . 

I happened to take up to-day the syllabus of your ses¬ 
sional work here, and I turn, not unnaturally, to the class 
of Practical Physiology and Histology, and on looking 
over the various doings of this course of instruction, it 
struck me that thirty years ago, when I began my medical 
studies, there certainly was nobody in London—nay, 
nobody in the world—who could have given you this 
course of instruction. We had not the instruments which 
are necessary to carry it out. The whole course of 
medical study since that time has bebn completely 
changed~in the first place, by discoveries made by the 
use of the microscope, and,j in the second place, by that I 
application of delicate instruments to tfie illustration of 
the mechanism of the body, which is the very essence 
and a great part of modem physiology* At that time even 
organic chemistry was hardly in existence, l^t is this 
recognition of the fact that the study of life is essen¬ 
tially a question of applied physics and chemistry 
which has changed the whole course of our medical 
studies. It is that which makes elaborate appliances 
necessary. 

The main question raised by Prof, Huxley in these 
remarks is, in our opinion, really this: Are we in the 
future to mass our Faculties as they are massed [in 
Gerinahy, or arewe to separate them as they are sepa¬ 
rated in Ftance ? 

The altogether glorious mental activity of the Germans 
in the present century is undoubtedly due to the com¬ 
mingling of the teachingjof the various Faculties, and to 
the University teaching universally available. In Ger¬ 
many it may be said that there are no provincial institu- 
tionsj for the smallest universities are modelled on the 
largest, and are as perfect, so far as they go. The 
metropolis is thus carried into the provinces. 

Contrast this with the conchtion of things in France, 
with its single University and special scientific schools, 
and where outside Paris there is no institution, so far as 
we are aware, where al the Faculties exist side by side, 
and are conducted with equal vigour. Medical Faculty 
here, Law Faculty there, Arts Faculty somewhere else, 
and Science Faculty again in another region; such is 
the condition which is now bein^ severely criticised by 
many of the best minds in France. But it must be 
that, while the whole of France, besides' 


Paris is so lamentably provincial, in Paris itself there are 
facilities for advancing and dis tributing knowledge which 
put London plus Oxford and Cambridge to shame. 

In provincial England we fear it may be said with too 
much truth that we are at the present moment behind 
France. It is clear that in Owens College we have an in¬ 
stitution which will correct the existing condition of things 
on the German plan; in such institutions as the York¬ 
shire College of Science we have attempts to correct it on 
the French plan, a plan condemned utterly by the most 
far-seeing men in France itself; while we have not in 
England the corrective supplied by Paris, considered as 
a vast centre of teaching and research. 

We are glad that Prof. Huxley has called attention to 
the importance of the step, taken by Manchester, and has 
so clearly stated his idea of the right thing to be done for 
the advancement of the higher education. 

Nor did he neglect to point out the intimate connec¬ 
tion that must exist between this and the secondary edu¬ 
cation before any real progress can be made :—“ You who 
commence your medical studies should come prepared 
with the outlines of physics and chemistry as your founda¬ 
tions. One of the great reasons of the backwardness of 
medical study is that those who come to study are, by 
reason of the lamentable defects of their common school 
education, utterly unprovided with a knowledge of what 
those physical studies mean. I wish to stamp upon your 
minds, as firmly and as ’strongly as it is burnt into my 
own, that all these appliances and all these mechanical 
aids for the study of medicine are simply thrown away 
unless they have the foundation of human hard work 
and clearheadedness to go upon.” 

Still another point of the most vital importance to the 
future progress of Science in this country was touched 
upon ; we refer to Prof. Huxley’s statement of opinion as 
to the importance of the Research Scholarships established 
at Owens College :— 

I notice in these donations and in these sums of money 
subscribed for the purpose of building and endowing and 
providing with scholarships this great institution, what 
appears to me to be a peculiar feature ; at least I know 
nothing exactly like it anywhere else : and as it appears 
to me to be a feature of great importance and one which 
it is desirable to imitate as fast as possible by other 
educational bodies, you will pardon me if I dilate upon 
it for a short time. You have two scholarships which 
differ from the ordinary scholarships in this, that they 
are rewards not merely for learning, and not merely 
for careful attention and diligent study of that whicn 
the student may learn in the lecture-room or from 
books, but they are rewards which are given to those 
who exhibit in some degree that most valuable and 
most important of all intellectual gifts, the powar of 
advancing truth by the pursuit of original research. I 
refer to the Dalton Scholarship and the Platt Scholar¬ 
ship. I can conceive no object more important at the 
present time than that of encouraging original research in 
science, and the way of doing it, without at the same time 
doing more harm than good, is one which has come very 
seriously under my consideration as one of the Royal 
Commissioners for the Advancement of Science, and I 
e^estly wish that we could look elsewhere to the solu¬ 
tion of that problem by means analogous to those adopted 
here—I mean to say by private benefactors coining for¬ 
ward with their endowments, which endowm^ts mOtdd 
ben^t those only who aa^ enga^-^ Si 
' The'^introduction 'of 
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early life of young men, when it is so important that their 
attention should be directed to original research, is a new 
feature in this institution, and permit me to say, however 
important the institution may be in other respects, I am 
not sure that it is not one of the most important of its 
features.” 

It will be seen that while Prof. Huxley acknowledged 
the necessity for the endowment 'of unremunerative re¬ 
search, speaking as a Royal Commissioner, he acknow¬ 
ledged also that there are difficulties which surround the 
solution of the question. We are glad of this, because if 
the things were easy it would certainly not require that the 
machinery of a Royal Commission such as the one now 
sitting should be set in motion; nor, let us add, would it 
be worth Prof. Huxley^s attention. In the fact that the 
question is a difficult one we see the best justification for 
the best minds in the country being brought to bear upon 
it, and we may safely anticipate a satisfactory solution. 


THE REPORT OF THE METEOROLOGICAL 
COMMITTEE 

Rep 07 't of the Meteorological Committee of the Royal 

Society for the Year ending December 31, 1873. 

(London, 1874.) 

HE proceedings of the Meteorological Committee of 
the Royal Society for 1873 are detailed in the above 
Report. The discussion ’ of the meteorology of the dis¬ 
trict of the Atlantic Doldrums, known as Square 3, has 
now been completed, and this piece of work, which the 
Committee consider may fairly be termed a monograph 
for the district, will shortly be published. The examina¬ 
tion of the eight squares adjacent to Square 3 has already ] 
been entered upon. The discussion of the results of j 
Sir J. Rosses Antarctic expedition, from the observations 
made on board H.M.S. Erebus and Terror in 1840-43 
and H.M.S. Pagoda in 1845, has also been completed 
and published, and is a paper of considerable value. 
Another good piece of work done by the Office is the 
examination, at the request of the Astronomer Royal, of 
the observations bearing on the meteorology of Kerguelen 
Island for the month of December, the results of which 
have been forwarded to those who are now stationed 
there to observe the transit of Venus. 

We are glad to see that an increasing regularity in the 
receipt of the Weather Telegraphic Reports is notified, 
and we in the regret expressed by the 

Ck)tniiiillee that the Past Office authorities have declined 
to extend the telegraph wires so that a station might be 
established at Mulaghmore^ near Sligo. In consequence of 
this action or Want of aotion on the part Of the Post Office, 
the Meteorological Office contihnes to be without daily in¬ 
formation along the whole of the important and extended 
line of coast from Valencia to Lough Foyle. We hope 
that this blank will soon be filled up, and further, 
that some arrangement will be entered into by which 
a constant service will he maintained on the west coasts 
of these islands, and ^so at the Head Office in London ; 
for until this be carried out, our system of weather tele¬ 
graphy must, of necessity, not unfrequentiy fad' to give 
warning of approaching storms. A comparison has been 
instituted, as in the three previous ye^s, petwe^ the 
warnings issued and the weather esqDNSrienc^^^ nm* 


coasts, with the general result that the total success of 
warnings for 1873 was 79*2 per cent, as compared with 
8 o*5 per cent, for 1872. In 1870 and 1871 the per¬ 
centages of success were 68*4 and 637 respectively. 
The mean of these four years is nearly-the same as that 
of the last two years when the office was under Admiral 
Fitzroy’s management, but it will he observed that 
1872 and 1873 show the largest number of successful 
warnings. 

The restoration of Admiral Fitzroy’s system of 
warnings, s o far as to announce in the warning-message 
the probable direction of the apprehended storm, is a step 
which, we see at p. 51 of the Report on Weather Tele¬ 
graphy and Storm Warnings, presented to the Congress 
at Vienna,” was strongly urged by the council of the 
Scottish Meteorological Society upwards of a year ago* 
The practical restoration of Fitzroy’s system has been 
effected by the Committee, and the change took effect in 
March last, with, however, the very decided improvement 
of employing the drum simply to emphasize the warning 
given by the cone, instead of denoting, as it did origi¬ 
nally, “ dangerous winds from nearly opposite quarters 
successively.” The Committee have attempted to assign 
the degree of probability to a storm announced by signal, 
thus ; Hitherto it has been found that at least three out 
of five signals of approaching storms (force upwards of 8 
Beaufort scale, a fresh gale), and foiir out of five signals 
of approaching strong winds (force upwards of 6 Beau¬ 
fort scale, a strong breeze), have been folly justified.” We 
observe with some interest that the Committee, have 
directed that tentative forecasts should be prepared daily 
in the office, and compared with the facts experienced 
subsequently, and that they hope ere very long to be able 
to afford the public- the benefit of the information. For 
the successful development of the important question of 
weather probabilities, it will be necessary that the Com¬ 
mittee investigate weather changes over a much wider 
area than is covered by the daily weather charts. In this 
direction, the reports begun to be received during 1873 
from Sweden and Denmark will prove to be of consider¬ 
able utility • but for the success of the experiment it will be 
necessary that daily reports be also received from points in 
the north-west of Russia, and in Germany, Austria, and 
Switzerland. 

The anemometrical returns from Bermuda for four 
years have been published. These observations, and 
similar observations made at Sandwich, Orkney, pre¬ 
viously published by the Committee, have been discussed 
by a method which cannot be recommended. The re¬ 
sults are worth little, and altogether inadequate to the 
expense incurred in their discussion. The discussion of 
no meteorological data at all approaches in difficulty 
that of wind observations, and it is necessary at the out¬ 
set to apprehend the difficulties to he overcome. 

In several cases the language used in the Report is 
inexact and tends to mislead. Thus an excess of 
winds on the coast of Scotland during 1873, and a 
defidency on the coasts further south, are stated to be 
explained by the circumstance that in 1873 “the paths 
of the storm centres lay to the northward of the British 
Isles, so that our stations, felt the barometrical and oth^ 
meteoroiogical distTprh^oes, but were not exposed to thq 
ftdl force of the WindL*^ J^pWv as is pretty well known among 
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meteorologists, in previous years the immense majority of 
British storms have had their centres to the northward of 
the British Isles. The proximate cause of the peculiar 
distribution of storms of wind during 1873 lay not in the 
position of the paths of the storm-centres, but in the manner 
of the distribution over Great Britain of the steeper baro¬ 
metric gradients of the atmospheric depressions of the 
storms of 1873 as they swept eastwards over north¬ 
western Europe. 

It. would have been satisfactory if the comparison 
which has been instituted by the Office between the ob¬ 
servations from Valencia, in Ireland, and Angra do Hero- 
ismo, in the Azores, had been detailed in the Report, 
seeing that it is inferred from the result, “ beyond the pos¬ 
sibility of a doubt, that reports from a station situated at 
the Azores would be practically useless to the Office in 
giving early intimation of approaching storms.” The 
grounds of this strongly-expressed opinion on a point of 
some importance in weather telegraphy, and contrary to 
the views entertained by not a few meteorologists, ought 
to have been stated . 

In the Committee’s Quarterly Weather Report for 
1870 the position of the thermometers at each of 
their seven observatories was described and figured. 
We hope that in the next Report a detailed account 
will be given of the position and exposure of the ther¬ 
mometers at the stations from which the daily tele¬ 
graphic weather reports are sent, in order that meteorolo-' 
gists may judge how far the observations made at these 
stations might be available in investigating the climate of 
the British Isles, and in some other meteorological in¬ 
quiries. This is by many deemed necessary, especially 
when it is considered that the Office has hot hitherto pub¬ 
lished any mean temperatures from the daily observations 
made at their telegraphic stations, and some of these 
stations, particularly in Ireland, are in parts of the British 
Isles, of whose climate little is yet known. 


GEOLOGY AND AGRICULTURE 

Applications de G'eologie ef VAgriculture^ parM. Amddde 
Burat, Engineer, Professor at the Central School of 
Arts and Manufactures. (Paris : Rothschild, 1874.) 

C ’^EOjLOGY isoneof the most'interesting of modem 
^ sciences. Soon after it assumed shape high hopes 
were entertained as to its value to the farmer : up to the 
present these hopes have not been realised. And yet the 
study of geology is most intimately connected with 
agricultuml pursuits. Surface geology deals with the soil 
wMch daily occupies the thoughts and labours of the 
farmer. There is one phase of surface geology which has 
been almost wholly neglected of late ; we refer to the con¬ 
nection betyreen soils and the rock-formations from which 
soils have been dmved. It is here possibly that there is 
the widest field for oripnal research. It was hoped that 
this branch of agricultural science would have received 
much attention from the present secretary to the Royal 
Agricultural Society of Engird, who had previously been 
a diligent student of geology and secretary to the Geo¬ 
logical Society. So far, his hands would appear to have 
been full of other work, and he has done little where 
much was exp^ted. 


That there is a most intimate connection between soils 
and rock-formations is well known. In some places the 
soil is the direct product of the disintegration of the 
underlying rock. It more frequently happens, however, 
that the soil has not been derived from the rock on which 
it rests, but consists of drifted material. The study of 
this drifted material is most interesting to the geologist, 
and ought to be most instructive to the farmer. It enables 
the geologist to understand the direction and force of 
former water-currents ; and thus throws light on obscure 
phenomena. A careful examination of the drift enables 
us to trace the origin of the soil. Thus, for example, a 
study of the "stones and pebbly particles of the soil, enables 
us not only to know the rocks from which it was derived, 
at all events partly, but also to understand the rate at 
which plant-food may become liberated on the soil by the 
disintegration of these very stones and pebbles. On this 
point a word of explanation may be here offered. 

If we examine a fertile soil at any time we shall find 
that only a very small portion of ,its substance (seldom 
more than one per cent.) is in a condition fit for nourish¬ 
ing our crops, the great bulk of its substance being locked 
up in a condition at the moment unavailable. By the 
action of air, of moisture, of heat, and of manure> 
part of this unavailable matter ^becomes available for 
crops. It is on the rate at which the process of disinte¬ 
gration—or liberation of plant-food—takes place that 
the natural power of production of the soil chiefly 
depends. The study of agricultural geology from this 
point of view is manifestly of the highest scientific and 
practical importance : it opens up a wide field for original 
research. We had hoped, on receiving M. Burat’s little 
volume, that he ivouli haV'e taJsen up the subledt. We 
have been disappointed/ 

The work is, not, however, without merit. The language 
is simple, and the style as lucid as need be. 

In the introduction the author leads the reader to ex¬ 
pect a fuller exposition of the relation between geology 
and practical farming than he will find in the volume. 
The book contains four chapters. The first is a disquisi¬ 
tion, couched in very general terms, on the physical cha¬ 
racters and composition of soils. As an illustration of 
the very general character of the matter we quote the 
average composition of fertile soils (p. 8) :— 

Every 100 parts contain— 

35 gravelly particles of the size of peas 
45 ditto ditto millets 

10 ditto of fine sand 

10 ditto of fine material, separable 

by washing. 

We are next furnished with a general ‘‘ultimate” 
chemical composition of an average soil. Information 
of this kind possesses no value except to the junior 
student. 

The second chapter is devoted to manures, which are 
treated in a popular manner. The third chapter is on the 
action of water, and the subject is treated in an interesting 
manner ; the services of the Abb6 Paramere are duly ac» 
knowledged. The fourth, and last, is the most interesting 
chapter in the work. Here the author shows very clearly J 
that there is a connection between geology and agriculr 
ture, drawing illustrations from the ^primary, secondary, 
and tertiary groups of rocks. Soils formed from 
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rocks are, in Great Britain and Ireland and elsewhere, 
deficient in lime. In our own experience we have seen 
most valuable results produced by the application of lime 
to these soils ; and we learn from M. Burat that by the 
same means several districts in the West of France, which 
formerly were unable to maintain their people without 
extraneous supplies of food, have {i*e. by the use of lime) 
become the largest exporters of grain. All the author’s 
illustrations are taken from France, but they have their 
counterparts in these islands. 

On the whole, we are justified in saying that the little 
work will well repay perusal. 


OUR BOOK SHELF 

Flora of Doi^setshire. By J. C. Mansel-Pleydell. (Lon¬ 
don ; Whittaker and Co. Blandford : W. Shipp.) 

Flora Cravoniensis: or, a Flora of the Vicinity of Settle 
in Craveny Yorkshire, By John Windsor. (Manches¬ 
ter: Cave and Sever, 1873. Printed for private 
circulation.) 

Although the boundar>"-lines of our counties are, as a 
rule, purely arbitrary, it is probably wise for the compilers 
of local floras to maintain them rather than to erect new 
ones of their own. The area of their observations is, at 
all events, thus rendered perfectly clear and certain. 
Dorset has long been famous for its palasontological 
wealth, both vegetable and animal; and we have here a 
record of its living flora, which, as might be expected 
from its length of sea-board and its variety of geological 
formations—lias, oolite, forest marble, Oxford clay, coral 
rag, Kimmeridge clay, Portland sand, Purbeck, chalk, and 
Kocene—is a rich one. The value of local floras 
depends greatly on the dependence that can be placed 
on the determination of the species by the editor and his 
collaborateurs ; and on this point it seems to us that the 
present work can be safely trusted, great pains having 
been taken to establish the authenticity both of the locali¬ 
ties and of the nomenclature. The county is divided 
into seven districts determined by the drainage, and 
therefore generally separated by high land; and a very 
good map of the county accompanies the volume. Among 
the greatest botanical rarities of the county (some of them 
almost unique) are— Poly carbon teir-aphyllum^ Lotits Ms- 
Sidus^ Simethis bicolor, Leucojum vermtm (doubtfully 
native), clandestma, Sctrpis ^arvulus, and Cyjiodon 
dactylon. The flora is confined to flowering plants and 
vascular cryptogams. 

Mr. Windsor’s “ Flora of Craven (the veteran author 
did not live to see its publication, or rather printing) is 
compiled on a different plan, the area being a somewhat 
arbitrary one : “about Settle and its neighbourhood to a 
modemte distance, generally within twelve miles, but in a 
few in^aaCes extending somewhat further.” The district 
is a tetearMbly Interesting one, whether from a geological 
or a botanical point of view ; and the flora has been com¬ 
piled ivith as great care as in the other case under notice, 
with the assistance of several good local botanists, and 
includes not only the flowering plants and vascular cryp¬ 
togams, but also the Characeae, Mosses, Hepaticae, and 
lachens. A district that includes among its native 
idants such rarities as Polemonimn cceruleum, Epifactu 
avails, and Cypripedimm cakeolus, is of no ordinary 
interest. 

Both these volumes are useful contributions to our 
library of local botany. We would especially commend 
to compilers of similar works the plan adopted by Mr. 
Mansel-Pleydell, of giving the geographical range of each 
species in the neighbouring counties of England and on 
the opposite coast of France. 

A W. B. 


LETTERS TO THE EDITOR 

IThe Editor does not hold himself responsible for opinions expressed 
by hts correspondents* No notice is taken of anonymous 
communications 

Migration of Birds 

The subject to which Prof. Nevton has called attention is one 
of great interest to all naturalist*?, and requires to be studied 
systematically; for I can hardly think that the solution is so 
“simple in the extreme” as Mr. Kewton thinks it may be. 

It appears to me probable that here, as in so many other cases, 

“ survival of the fittest ” will be found to have had a powerful 
influence. Let us suppose that in any species of migr itory bird, 
breeding can as a rule he only safely accomplished in a given 
area ; and further, that during a great part of the rest of the year 
sufiicient food cannot be obtained in that area. It will follow 
that those birds which do not leave the breeding area at the 
proper season will suffer, and ultimately become extinct; which 
will also be the fate of those which do not leave the feeding 
area at the proper time. Now, if we suppose that the two areas 
were (for some remote ancestor of the existing species) coincident, 
but by geological and chmatic changes gradually diverged from 
each other, we can easily understand how the habit of incipient 
and partial migration at the proper seasons would at last hecorne 
hereditary, and so fixed as to be what we term an ^ instinct. ^ It 
will piobably be found, that every gradation stfll exists in vaiious 
parts of the woild, from a complete coincidence to a complete 
separation of the breeding and the subsistence areas ; and when 
the natural history of a sufficient number of species in all parts 
of the world is thoroughly worked out, we may find every link 
between species which never leave a restricted area in which 
they breed and live the whole year round, to those other cases in 
which the two areas are absolutely separated. The actual causes 
that determine the exact time, year by year, at which certain 
species migrate, will of course be difficult to ascertain. I would 
suggest, however, that they will be found to depend on those 
dimatal changes which most affect the particular species. The 
change of colour, or the fall, of certain leaves; the change to 
the pupa state of certain insects ; prevalent winds or rains; or 
even the decreased temperature of the earth and water, may all 
have their influence. Ample materials must exist, in the case of 
European birds, for an instructive work on this subject. The 
two areas should be carefully determined for a number of migra¬ 
tory birds; the times of their movements should be compared 
with a variety of natural phenomena likely to influence them ; 
the past changes of surface, of climate, and of vegetation shoald 
be taken account of; and there seems no reason to doubt that 
such a mode of research would throw much light on, if it did not 
completely solve, the problem. 

This is an appropriate opportunity for making a suggestion 
which has long been in my mind. It is, that it would be a 
valuable and interesting addition to Nature, if we were supplied 
with a weekly (or monthly) “ Calendar of Periodical Phenomena 
in Natural History,” such as the average dates of appearance 
and departure of migratory birds, of the opening and fall of the 
leaf of our forest trees and common cultivated trees and shrubs ; 
of the flowering of our common field and garden plants ; and 
also the mean highest and lowest temperatuie of each day, the 
direction of the wind and amount of rainlall for each weeL 
according to the Greenwich averages. None of this mformation 
is given in the usual almanacks or periodicals, and it is by no 
means easy to find it when wanted. Yet it is surely of much 
value to ever} one who lives in the country, and would be the 
means of exciting an intelligent mterect in such observations and 
inquiries as those to which Prof. Newton has called our attention 
in his interesting article. Alfred R. Waliace 


Regular Motion^in Clockwork 

In order to ensure perfectly regular motion in the clockwoik 
which drives the revolving diopinc apparatus made by Meases. 
Chance, Bros, and Co., I have recently intioduced a centrifugal 
governor, which might perhaps also be useful for the (doc^igs of 
equatorials. Though it involves nothing new in 
form differs from anything I have seen, in that the governcUr Iw® 
have to lift a heavyweight, and that the^ or 

brushes are not carried by the revol^g ball^ fixed to 

the firame of the dock and rub against the d& tocn^ tfie 

extra weight lifted by the balls, T% 4^^ tte gavwor 
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in use on the clock of the apparatus of Cape Bon, Tunis, an 
apparatus exactly similar to that now standing in the Inter¬ 
national Exhibition. It consists of a shaft making 170 revolu¬ 
tions per minute, to which the balls a a are hung, and on which 
the disc h b can slide, guided by a feather key. When the clock 
is below speed the disc rests upon a collar fixed on the shaft, the 
pull exerted by the balls through the links d d being insufficient 
to raise it; but as soon as the proper speed is attained, the disc 
rises and comes in contact with the screws ce^ which are tipped 
with leather and fixed to the frame of the clock. Spaces are cut 
out of the disc to admit the balls, avoiding unnecessary height. 
The screw f serves as a brake to stop the clock at pleasure. I 


I 



calculate that work to the extent of five foot-pounds per minute 
must be done on the governor to accelerate the clock one second 
per hour. This form possesses two advantages over that in 
which the rubbers are carried by the balls—I. It checks any 
acceleration of the clock more powerfully; 2. It is easier to 
adjust. In the older form it is necessary to ascertain by careful 
experiment that each ball shall bring its rubber into contact 
exactly when the speed is correct, whereas in this it is immaterial 
that the arms of the balls should be exactly equal; it is only 
needful that they should together raise the disc to contact when 
the speed is right. J. HorKtNsON 

Glass WorlS, near Birmingham, Sept, i 


Rainbows 

As a pendant to my note inserted in Nature, voL x. p. 437, 
I may mention that an exceedingly fine lunar rainbow was 
observed here at S.40 p.m. on September 29. 

Though the moon was near the last quarter, the bow was 
bright enough to appear reddish on one side and greenish on the 
other. It is the only one, of some five or six lunar rainbows I 
have seen, which appeared to show any trace of differences of 
colour. 

I may also mention that about the end of August I saw, two 
hours aftftr sunrise, a dazzlingly bright and gorgeously coloured 
parheltoa in a small ice-cloud to the right of the sun, the rest of 
the sky being almost perfectly clear. There had been a sudden 
and considerable fall of temperature during the previous night. 

St. Andrew’s, Oct. 2 P. G. Tait 


In Nature, vol. x. p. 438, Mr. Schuster complains that in 
text-books no mention is made of supernumerary rainbows, and, 
that the fhebry of them is to be sought in original memoirs^ not 
generally accessible. Allow me to mention that in Sir John 
Herschd’s Meteorology (a little work published by Black, price 
three and sixpence, and originany an article in the Encycl. 
Britann.), a complete explanation of the rainbow, and of the 
supernumerary bows as well, bn the principle of interference, is to 
befound. F.M.S. 


“ 0 * 8 . Weather-Maps 

In Prof. Loomises Results of an Examination of the 
U.S. Weather Maps for 1872 and 1873'’ (published in the 
American Jmrfml of Science and Ar£j, and recently noticed 
in Nature, I am struck not only by the general agreement 
but by the almost verbal coinddence of one or two of his 
R^ifcs with some of the rules laid down in my work on the 


‘‘Laws of the Winds'prevailing in Western Europe,” which was 
published in the beginning of 1872. 

In “Laws of the Winds,” Part I. p. 56 and following, I have 
shown that “we are unable to account for the eastward progress 
of depressions by attributing it to prevailing westerly upper- 
currents,” but that “ each system of depression appears to travel 
eastward with a kind of self-developed motion,” and that the 
precipitation on the east side of the centre “ is the principal agent 
in producing the change of geographical position.” Prof. Loomis 
writes : “The progress of a storm eastward is not wholly due 
to a drifting ^resulting from the influence of an upper-current 
from the wesf, but the storm works its way eastward in conse¬ 
quence of the_ greater'' precipitation on the eastern side of the 
storm.” 

Prof. Loomis also appears to attribute the fomiation of some 
depressions, primarily developed in the United States, to the 
collision of moist air from the Pacific with the mountains in the 
north and west, in the same way as I have attributed the primary 
formation of some of our depressions to the collision of the 
vapour-laden atmosphere from the Atlantic with the high-lands 
in the west and north of the British Isles. 

I am glad to observe that Prof. Loomis is no advocate of the 
“ circular theory of storms as still held by some meteorologists. 
He intimates the mean inclination of the wind towards the lower 
isobars as “more than 45°” in the United States. In the 
Journal of the Scottish Meteorological Society, No. xxxlx. I 
have shown that at stations in the British Isles the mean inclina¬ 
tion is 21% but that it appears to be considerably higher in con¬ 
tinental Europe. 

In the work previously alluded to I have shown that depres¬ 
sions appear to travel most to the south when the atmosphere is 
warmer in the west than in the east, and most to the north under 
contrary circumstances, but that this influence is interfered with 
by another, viz., the tendency of depressions to travel so as to 
have the highest general pressures on their right. A less limited 
acquaintance even than I can claim with the tJ.S. Weather Maps 
would go far to show which of these two influences is the pre¬ 
dominant, the general atmospheric conditions of the United 
States presenting a better field for their investigation than is to 
be obtained in Europe. Prof. Loomis finds that in North 
America storms tend most to the south in July and to the north 
in October. It would be interesting to inquire whether this 
obsenration holds good of depressions oh the Pacific coast* as 
aS' near the-Atlantic.'' ButhTWO'years’'avmge,.'i$ insufeihnt 
to settle such questioris. 

On the whole it is satisfactory] to find that some important 
results obtained from a study of European weather-charts are 
found, on good authority, to be in ^accordance with those derived 
from the U.S. maps. At the same time some of the theoretical 
remarks made by Prof. Loomis will not ,-1 think, be generally 
endorsed by meteorologists. The statement that ‘ ‘ it needs no 
argument to prove that when the wind is flowing from all quarters 
inwards upon a central area, there is a rapid accumulation of air, 
which can only escape by an upwhrd motion,” is incorrect; the 
depression of the barometer in tlie centre showing that there is no 
accumulation, but a rarefaction, produced in part, as Prof. Loomis 
has himself previously shown, by precipitation, and which is 
itself the cause of the influx. 

Under the present conditions of anemometry all endeavours to 
calculate the upward movement in a storm from anemometrical 
data should also be accepted with much reserve. Still more 
hazardous (considering the inclination of depression-axes and the 
frequent difference of direction between currents at small and 
those at great elevations) is the attempt, in such an inquiry, to 
correct the observed velocities at sea-level by those on the summit 
of Mount Washington. With a depression in Eastern Canada a 
west wind not uncommonly blows on Mount Washington while 
more southerly airs are felt at the three nearest stations. If in 
such a case we calculate the amount of influx towards the depres¬ 
sion-centre simply from the ratio between the velocity at sea-level 
and that on Mount Washington, it is obvious that the result will 
be the reverse of accurate, 

Aug. 25 W. Clemeno? Lev 


Aurora 

On Sept. Ill was at Kyle Akin (Skye). The day had beea, 
wet and stormy, but towards evening the wind fell and the 
became clear. About 10 p.m. my attention was drawn to n 
beautiful auroral display. No crimson or rose , 

seen, but a long low-lying arc of the purest white ligptt 
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formed in the north, and continued to shine with more or less 
brilliancy for some time. The arc appeared to be a double one, 
by the presence of a dark band running longitudinally through 
it. Occasional streamers of equally pure white light ran up¬ 
wards from either end of the bow. The moon was only a day 
old, but the old landscape was lighted up as if by the full moon; 
and the effect of Kyle Akin lighthouse, the numerous surround¬ 
ing islands, and the still sea between, was a true thing of beauty, 
forming as it did a quiet contrast to the more brilliant but rest¬ 
less forms of aurorse generally seen. I particularly noticed a 
somewhat misty and foggy look about the brilliant arc, giving it 
almost a solid appearance. The space of sky between the hori¬ 
zon and the lower edge of the arc was of a deep indigo colour, 
probably the effect of contrast. 

I regretted I had no spectroscope with me, as it would have 
been a fine opportunity to test the spectrum of an aurora of pure 
white light. I had a strong impression that the bow was near 
to the earth, and almost thought that the eastern end, and some 
fleecy clouds in which it was involved, were between myself and 
the peaks of some distant mountains. The eye is, however, de¬ 
ceptive in such cases, though instances are not wanting of aurorm 
close to the earth’s surface. I shall be glad to know if other 
observations of this aurora were made, 

Naim, N.B., Oct. 3 J. Rand Capron 

The Cry of the Frog 

The fact that the common frog {Rana temporaria) is capable 
of crying out lustily when he feels himself in danger, does not 
seem to have been frequently remarked. In my small walled 
garden there is a common frog who is persecuted by three cats. 
His residence is a heap of slates at the foot of an ivied wall, and 
here he is safe. But if he ventures far abroad his tormentors 
soon espy him, and though they seem nearly as much terrified as 
himself, they cannot resist the temptation to touch him with their 
paws. He immediately opens his mouth and utters a prolonged 
cry, which appears to be very surprising to the cats, who draw 
back for a few moments, and then pat him again, apparently out 
of mere curiosity, to be again scared by the same unusual sound. 
This sound is a shrill and rather sibilant wail, like the note of a 
small penny trumpet or the cry of a new-born infant. There can 
be no mistake about it, as I have repeatedly touched the frog 
with my own hand after driving the cats away, and the same cry 
has immediately followed, the lower jaw being dropped so that 
the mouth stands open about a quarter of an inch at the tip. 

Leicester, Sept. 26 . F. T. Mott 

The Woolwich Aeronautical Experiment 
II. 

In order to discover the laws of the vertical motion, we must 
suppose that the balloon is resting in perfect equilibrium when on 
land ; which means that the ascending power of the gas enclosed 
in the balloon is just equal to the weight of the canvas, netting, 
grapnel, ballast, passengers, ike. Under these circumstances the 
balloon will not ascend by itself, but it will with all the weight 
of the sand which may be thrown overboard, if a certain space 
is left for dilatation and the balloon is not quite full when resting 
on land. If the volume is V at the surface of earth, it will be 
V PI 

at an altitude where barometric pressure is'4 being 

, A, , 1' I'' , „ , ' 

’When the balloon is quite full, gas escapes by 
tTOTbWier;p^fe;nii^ of a whitish steam. If v is the ^ 

aMMional volume can be filled by dilatation, that pheno¬ 
menon vdll take place at an altitude where the pressure is h given 

'by lke«equation-~-^‘ ' 

We suppose that the '% is never to be attained, and in 

^ct it is d^irable for &e aeronauts do limit their altitude before 
and nbt to fill their balloon with a gas which they are 
oblfed te throw away by the Valve or to see escaping by the 
appimBee at some risk of their own 'safet'y | one of the greatest 
advantages of the vertical fan bHng to limit at will the 
as will be Aown, 

I In our calculations we suppose th^ the^canvas is not losing 
gas, tliat the sun is not aflfecting the tmUooiT, and that no water 
is failing upon it, or no cloud conc^lii:^ the sun. AH th^e 
changes of temperature can be made the subject of special cal¬ 
culations, and the real motion of the aerbstatic globe is th e 
between all the different circumstances of the atm#sphere. 

If a balloon starts in an homogeneous air because a freight p 


of sand was thrown overboard, P being the weight of the air 
displaced by the balloon when resting on land, the motive power 

isp' = ^ and the laws of the motions of an AUwood machine 
P + p 

are perfectly applicable to it. 

The elevation takes place withan increased velocltyup to the mo¬ 
ment where the resistance j of the air is = to Consequently, 

_P-tp 

K being a certain-coefficient which depends on the form of the 
balloon, its diameter, its netting, and the density of the air. K 
diminishes as the altitude increases, but the diameter of the 
balloon enlarges gradually to its utmost. As the law of diminu¬ 
tion of pressure is not known, we are obliged to suppose PC = 
constant. 

If we suppose a balloon of 60,000 cubic feet holding 50,000 
cubic feet of gas when resting ou the ground, the balloon can 
reach without losing gas (except by the loss through the canvas, 
which we suppose to be perfectly gas-tight) to a level where 

P = = about 6,000 feet iu round numbers. Under these 

6 

circumstances the weight of the balloon when resting on land 
may be supposed to be about 3,300 pounds. 

If we suppose 20 lbs. of sand are thrown overboard in 

ascending, the motive"power will be The uniform motion 

will be PCv^ = . 

“5 

Under these circumstances, as far as my knowledge goes, it is 
4ft. per second. If we suppose^ = 32 feet. 


’ - and PC = 


115 X 16 


If a static effort of 20 lbs. in the vertical direction can be pro¬ 
duced by the working of the vertical fan, it is easy to uiidet- 
stand that the ascent can be stopped before the balloon has 
reached the level where the gas is beginning to escape by 
working in the proper direction for it. That effort is not too 
much for ^two men ^working on a fan which is suitably con¬ 
structed. 

The same thing can be said as to the descent of the balloon, 
but PC is much larger, as the shape of the lower part is 
not so -well suited lor moving in the air as the upper half. 
With appendice, netting, ropes, and car, it exerts a resist¬ 
ance which is much larger and may be compared with the 
force exerted by a parachute descending in the air. The 
I difference is very great, as I observed several times in my 
! ascents that it was difficult to give the balloon a descending 
impulsion towards the land. I should not wonder if it was 
partly the cause of the resistance felt by Mr. Bovvdler when 
moving his fan in the direction where it ought to have caused the 
balloon to descend; at least such is the opinion that 1 am in 
position to hold from, the concise and imperfect narrative I found 
in the public papers. 

W. DE Fonvielle 

• Is the Rabbit Indigenous? 

Would you permit me, through ^the medium of Nature, to 
ask on what grounds the rabbit is considered not indigenous in 
this country ? The best authorities on British and German 
Mammalia seem agreed that it is a native of the Mediterranean 
basin. On what facts or writings is this opinion based, and at 
what time was it introduced into Great Britain? I am very 
anxious to determine whether the above statements are founded 
on authentic documents or writings, or arc merely suppositions 
which cannot be asserted with certainty. N. 

Sept 30 


THE SOCPAL SCPENCE CONGRESS 

T he friends of social science have had a most suo 
ceSsful meeting this year at Glasgow, and in the 
various addresses and papers there has been afforded 
ample evidence that the importance of tlie introduction 
of more scientific knowledge into the heads and daily life 
of the people is becoming more and more widely acknow- 
lec^ed. . . 

In the Health Section, jDn Lyon Playfair in his address, 
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after referring to Franklin’s aphorism, “ Public health 
is public wealth,” pointed out that taking the smallest part 
of the money saving, it is obvious that money judiciously 
spent in sanitary improvement is not unproductive taxa¬ 
tion, but capital bearing abundant interest; and he then 
gave an idea of the present sanitary chaos. In England, 

at the present time, there is a casual agglomeration of 
1,500 separate sanitary authorities, without system or co¬ 
hesion. Their areas of administration are diverse in the 
extreme, being neither bounded by counties, parishes, 
nor natural watersheds; and their duties are divided with¬ 
out meaning between authorities in the same district. 
They have been lately put under medical officers of health 
without preparation or qualifications for their duties, some 
well paid and devoting their time to this important work, 
others having little more than nominal payment, and 
giving little more than nominal time to their important 
duties. Notwithstanding this too sudden and unprepared 
universal appointment of medical officers, yet in the ad¬ 
ministration of the Health Acts there has been recently 
manifested a disposition to ‘ distrust the doctors/ and to 
work the Acts, at least at head-quarters, by lawyers and 
other persons not connected with the medical profession. 
This is the old error of making common sense the fetish 
for worship, which Archbishop Whately and others have 
so effectively condemned. Even the most fervent wor¬ 
shipper of common sense as opposed to technical training 
never relies on it in important emergencies of his life. 
He goes to the lawyer to make his will or to convey pro¬ 
perty ; he consults the parson on religious doubts when 
on the sick bed, and he does not spurn the doctor to cure 
him of his grievous ailment. But it is well known that 
the Local Government Board are afraid of the doctors in 
the administration of Health Acts. Who beside them 
possess the knowledge ? I can testify,'from an experience 
of thirty years in sanitary work—and impartially, because 
I am not in the medical profession—that there is not a 
class of men in the country who labour so zealously for 
the prevention of disease as the doctors, though their 
training hitherto has been cure, not prevention. Cer¬ 
tainly their private interests have never been allowed 
to stand in the way of their efforts to uproot dis¬ 
ease, although their living depends upon its existence. 
This unselfishness in the application of their science to 
prevention has always been to me a source of high admi¬ 
ration. Why, then, is there this vulgar distrust of the 
doctors in the administration of our Health Acts ? Ex¬ 
tend this prejudice against technical knowledge, and how 
absurd it would be. Would you improve the progress of 
telegraphy in this country by suppressing electricians, or 
the law and justice of the country by putting down law¬ 
yers ? Would the Secretary at War promote the conduct 
of war by suspecting soldiers, or the First Lord of the 
Admiralty the efficiency of fleets by distrusting sailors ? 
Would our railroads and harbours be better governed if 
engineers were held at a discount ? But this is actually 
the state of things at the Local Government Board—the 
Health Ministry of the country. The Privy Council 
handed over to that Board Dr. Simon and his associates, 
with a wealth of medical experience in public hygiene. 
Ever since, that wealth has been locked away from public 
use. Certain I am that their experience could not have 
guided the Board in the utter confusion of organisation in 
regard to medical officers of health. They have been 
appointed without any system. Some have a small parish 
to attend to, others have a thousand square miles. The 
last are appointed for combined districts, but are managed 
by uncombined authorities, and have neither assistants 
to aid them nor power to enforce their decisions. The 
officers of health are without any definite rule for obtain¬ 
ing available knowledge of prevailing sickness, even when 
it is treated at the public expense within their own dis¬ 
tricts ; and they are not, universally at least, informed of 
the deaths as they occur. The medical officers of health 


have been appointed without any examination on their 
knowledge of State medicine, and in the majority of cases 
they do not possess this knowledge. I am perfectly cer¬ 
tain that this utter confusion could not have resulted had 
the Local Government Board consulted the experienced 
State medical officers belonging to them. This distrust 
of the doctors in higher administration is simply a general 
mistrust of science. And the time has now arrived when 
science must be trusted in government. Science is enter¬ 
ing into the higher education of the country, and the pre¬ 
judice against it among legislators, who were educated in 
classical universities, will-in time be removed. For the 
progress of a country depends upon the progress of science, 
and the welfareof a nation is secured by the most intelligent 
application of science to its manufactures and to its govern¬ 
ment. The health of the country—and that governs the 
productive power of its people—depends as much upon the 
application of medical science as the working of a machine 
depends upon a good application of mechanical laws. To 
trust the whole administration of Health Acts to Poor-law 
inspectors and lawyers is an amazing example of unbelief 
in the first principles of the laws of health. The well¬ 
being of the people depends upon physical causes, which, 
when intelligently understood, mean physical science, and 
the trained physician is the natural and most intelligent 
agent for extending its knowledge and application to the 
prevention of disease. What we want in the future is 
not new law, but more efficient administration of existing 
law. To heap up new sanitary law on the decaying mass 
of undigested sanitary law, which already forms a dismal 
agglomeration, is like the practice of our ancestors, who 
thought that a few clean rushes thrown upon the corrupt 
mass of foul rushes on the floor sufficed for sanitary pur¬ 
poses. What we want is superior organisation and effi¬ 
cient administration of existing law. But, in our happy- 
go-lucky style of government, are we likely to get it ? I 
doubt whether it will be wise to continue the Local 
Government as a separate department of the State. Its 
functions in reality appertain to the Home Office, which, 
when properly organised, should divide itself into two 
great departments, the one dealing with police and justice, 
the other with the physical interests of the people. One 
Secretary of State might have the supreme responsibility, 
but each of the divisions should be scientifically adminis¬ 
tered. It would be as absurd to put a man trained in 
physical science at the head of the branch of police and 
justice, as it is to put a man merely trained in law in 
charge of the physical interests of the people. It is an 
exploded fallacy that only lawyers are good men of busi¬ 
ness, and that scientific men are not. Is my friend Sir 
John Lubbock a worse banker because he is an eminent 
man of science? Is Mr. Spottiswoode a worse printer 
because he has distinguished himself as a physicist ? Is 
Mr. Warren De la Rue a worse stationer because he is 
equally conspicuous as an astronomer and as a chemist ? 
The Local Government of the country, in as far as it relates 
to the physical interests of the people, will remain an 
example of arrested development, unless science receives 
a recognised position in its administration.” 

In the Education Section there was nothing to call for 
notice in the address, but Mr. C. S. Parker drew atten¬ 
tion to the Report of the Universities Inquiry Committee, 
and an interesting discussion followed. 

The revenues of Oxford and Cambridge were reported 
by the Royal Commission appointed on the advice of 
Mr. Gladstone to be for the University, Colleges, and Halls 
of Oxford, 414,000/., or, including prospective increase in 
the next fifteen years, 538,000/. ; and for the University 
and Colleges of Cambridge, 340,000/., or, including pro¬ 
spective increase, 380,000/. Making certain deductions 
from these totals, the net income was for Oxford 350,000/., 
and for Cambridge 300,000/. ; or, deducting again what 
was levied by taxation from their own members, the net 
endowments for Oxford and Cambridge Universities re- 
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spectively were 300,000/. and 250,000/. The largest item 
of expenditure was to Fellows of Colleges—Oxford, 
102,000/. ; Cambridge, 103,000/. The smallest item was 
for scientific institutions, being under 2,000/. for each 
University. Mr. Parker remarked that this was hardly 
what might have been expected by the general public. A 
satirical person might even suggest as an improvement 
the reversal of the order. Seriously, the distribution came 
to this. Taking the residents in the University at about 
400 graduates and 1,400 undergraduates, almost all the 
former and about half the latter received substantial aid 
from endowments. Mr. Parker examined various schemes 
which had been put forward, and expressed an opinion 
that, provided the central life were maintained with 
vigour, it was much to be desired that the Universities 
should occupy themselves with extending their connec¬ 
tions throughout the country. Looking to their examina¬ 
tions in every quarter, 44,000/. at Oxford or 33,000/. at 
Cambridge was by no means excessive for Scholarships 
and Exhibitions. Some Exhibitions should be separately 
competed for by the unattached students who were now 
pursuing their studies at the Universities with so much 
success and at so little expense—in many cases under 
50/. a year. To carry out needed reforms some central 
guidance would be necessary, either from a body ap¬ 
pointed by the Universities themselves or, more probably, 
from a Parliamentary Executive Commission. But if such 
a Commission should be appointed, it was desirable the 
public should understand that it had not to deal with a 
retrograde, obstinate, or lethargic corporation, but to co¬ 
operate with the Universities and Colleges. Oxford and 
Cambridge, in respect of learning, had not held their own 
against the great German Universities, but a change had 
begun, and in Mr. ParkeFs opinion they were yearly com¬ 
manding more respect throughout Europe. 

In the discussion which followed, the Hon. G. Brodrick 
deprecated an attempt to subsidise, at the expense of 
Oxford and Cambridge, wealthy towns which, had they 
existed in America, v/ould long ago have provided Uni¬ 
versities of their own. On no account should resources 
which ought to be concentrated upon Oxford be frittered 
away upon the great cities of England and Scotland. 

Sir G. Campbell said that in his belief it was 
these endowments which seemed to render reform 
impossible. They acted as an immense bribe to a con¬ 
tinuance of the old monkish form of education, which 
he believed to be a mere superstition. He believed that 
the devotion of the time and talent of our youth to the 
learning of the regular verbs of Greek and Latin, and even 
the higher mathematics, was a gymnastic, and not a 
practical education. If endowments were to be continued, 
they must be taken in hand and, apart from the wills of 
founders, devoted to those branches of education which 
experience showed to be really useful and practical. 

An important paper On the place of technical education 
was presented to the Section by hir. B. Samuelson, M.P. 
This we shall give on a future occasion. 


PITCHER-PLANT INSECTS^ 

insect^catching powers of these curiouf? plants, the Fly- 
traps (Diona^a), the Sundews (Drosera), and the Trumpet- 
leaves (Sarracenia), have always attracted the attention of the 
curious, but renew'ed interest has been awakened in them by 
virtue of the interesting experiments and observations on their 
structure, habit, and function, that have lately been recorded, 
and especially by the summing up of these observations in some 
charming papers by Prof. Asa Gray, w-hich recently appeared in 
the and tlieA^i:/ York Tribune under the title of ** In¬ 

sectivorous Plants.” 

Through the courtesy of Dr. J. H. I^Iellichamp, of Bluffton, 
and of H. \Y. Ravenel, of Aiken, S.C., who have sent me 
abundant material, I am able to submit the following notes of 

A paper read by Prof. C V. Riley, of St. Louis, Mo., before the Ameri- 
c an Association for the Advancement of Science, August 1874. 


an entomological bearing on the Spotted Trumpet-leaf {Sarra¬ 
cenia variolaris\ which must henceforth rank with the plants of 
the other genera mentioned as a consummate insect catcher and 
devourer. 

The leaf of Sarracenia is, briefly, a trumpet-shaped tube with 
an arched lid, covering, more or less completely, the mouth. 
The inner surface, from the mouth to about midway down the 
funnel, is covered with a compact decurved pubescence which is 
perfectly smooth and velvety to the touch, especially as the finger 
passes downward. From midway it is beset with retrorse 
bristles, which gradually increase in size till within a short dis¬ 
tance of the bottom, where they suddenly cease, and the surface 
is smooth. There are also similar bristles under the lid. Run¬ 
ning up the front of the trumpet is a broad wing with a hardened 
emarginate border, parting at the top and extending around the 
rim of the pitcher. Along this border, as Dr. Meliicliamp dis¬ 
covered, but especially for a short distance inside the mouth, and 
less conspicuously inside the lid, there exude drops of a sweet¬ 
ened, viscid fluid, which, as the leaf matures, is replaced by a 
white, papery, tasteless, or but slightly sweetened sediment or 
efflorescence; while at the smooth bottom of the pitcher is 
secreted a limpid fluid possessing toxic or inebriating qualities. 

The insects which meet their death in this fluid are numerous 
and of all orders. Ants are the principal victims, and the 
acidulous properties which their decomposing bodies give to the 
liquid doubtless render it all the more potent as a solvent. 
Scarcely any other Hyiiienoptera are found in the roiling mass, 
and it is an interesting fact that Dr. Mellichamp never found the 
little nectar-loving bee or other Mellifera about the plants. On 
one occasion only have I found in the pitcher the recognisable 
remains of a Bombus, and on one occasion only has he found 
the honey-bee captured. Species belonging to all the other 
orders are captured, and among the other species that I have 
most commonly met with, which, from the toughness of their 
chitinous integument, resist disorganisation and remain recog^ 
nisable, may be mentioned Asaphes memnonius and Euryomia 
melancJiolica among Coleoptera, Rentatoma higens and Orsilochus 
•variabilis, var. complicatzis, among Heteroptera; while kyatids, 
locusts, crickets, cockroaches, flies, moths, and even butterflies, 
and some Arachnida and Myriapoda, in a more or less irrecog- 
nisable condition, frequently help to swell the unsavoury mass. 

But while these insects are decoyed and macerated in order, 
as we may naturally infer, to help to support the destroyer, there 
are, nevertheless, two species which are proof against its siren 
influences, and which, in turn, oblige it either directly or in¬ 
directly to support them. 

The first is Xanthoptera semicrocm Gueii., a little glossy moth, 
which may properly be called the Sarracenia Moth. It is strikingly 
marked udth grey-black and straw-yellow, the colours being 
sharply separated across the shoulders and the middle of the front 
wings. This little moth walks with perfect impunity over the 
inner surface of the pitcher, which proves so treacherous to so 
many other insects. It is frequently found in pairs within the 
pitchers soon after these open, in the early part of the season or 
about the end of April. The female lays her eggs singly, iiear 
the mouth of the pitcher, and the young larva, from the moment 
of hatching, spins for itself a carpet of silk and very soon closes 
up the mouth by drawing the rims together and covering them 
with a delicate, gossamer-like web, which effectually debars all 
small outside intruders. It then frets the leaf withm, commencing 
under the hood and feeding downward on the cellular tissue, 
leaving only the epidermis. As it proceeds the lower part of 
the pitcher above the putrescent insect collection becomes packed 
with ochreous excrementitious droppings, and by the time the 
worm has attained its full size the pitcher above these droppings 
generally collapses. This worm when full grown is beautifully 
banded transversely with white and purple or lake red, which 
Dr. Mellichamp poetically likens in brightness to the Tyrian 
dye. It is furthermore characterised by rows of tubercles, which 
are especially prominent on the four larger legless joints. It is 
a half looper, having but six prolegs, and keeps up, in travelling, 
a constant restless, waving motion of the head and thoracic 
joints, recalling para/j'sis a^iians. The chrysalis is formed in a 
very slight cocoon, usually just above or within the packed ex¬ 
crement. The species, kindly determined by Mr. A. R- Girqte, 
was many years ago figured by Abbott, who found it feeding on 
Sarracenia variolaHs^ in Georgia. Guenfe^s descriptions were 
made from these figures, for wMch reason I append [the more 
technical matter relating to the specie is hare omitted] a few 
descriptive notes from the living material It feeds alike on 
j 5 . variolaris and S, plam^ and there are two broods each yeai", 
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the first brood of larvre found during the eaidy part of May,, the 
second toward the end of June, and disappearing with the dying 
of the leaves, the latter part of July. 

The second species is a still more invariable living accompani¬ 
ment of both kinds of Sarracenia mentioned. By the time the 
whitish efflorescence shows around the mouth of the pitcher, the 
moist and macera'-ed insect-remains at the bottom will be found 
to almost invariably contain a single whitish, legless, grub or 
“gentile,” about as large round as a goose-quill, tapering to the 
retractile head, which is. furnished with two curved, black, 
sharp hooks, truncated and concave at the posterior end of the 
body. 

This worm riots in the putrid insect remains, and when fed 
upon them to repletion bores through the leaf just above the 



Fig. x.—Xani/w_piem Sc>7nicrocea. egg, enlarged, the natural size indi¬ 
cated at side; c, larva, back and side views ; chrysalis : (?, moth, 
normal form, with wings expanded ; pale variety with wings closed. 

petiole and burrows into the ground. Here it contracts to the 
pupa state, and in a few days issues as a large two-winged fly, 
which I have described in the Transactions of the St. Louis 
Academy of Science as Sarcopham sarracenia :—the Sarracenia 
FJesh-fiy. 

The immense prolificacy of the Flesh-flies, and the fact that the 
young are hatched in the ovaries of the parent before they are 
deposited by her on tainted meat and other decomposing or 
strong-smelling substances, have long been known to entomolo¬ 
gists, as has also the rapid development of the species. The 
viviparous habit among the Muscidce is far more common than 
is generally supposed, and I have even known it to occur with 
the common house-fly, which normally lays eggs. It is also 
possessed by some CEstridce, as'^I have shown in treating of 
CEstrus ovh^ the Sheep Bot-fly. 

But the propensity of the larvae for killing one another and 
their ability to adapt themselves to different conditions of food 
supply are not sufTiciently appreciated. I have long since known, 
from extensive rearing 'of parasitic Tachinidce, that when, as is 
often the case, a half-dozen or more eggs are fastened to some 



Fig. ’i.—Sa} cophiiga Sarntcenue. laiwa ; b, pupa ; c, fly, tliehair lines 
sbowmg average natural lengths ; 4 enlarged head and first Joint of 
larva, showing curved hooks, lower lip ig), and prothoracic spiracle ; 

end of body of .same, showing stigmata (/) and prolegs and vent; 
/i, tarsal claws of fly with protecting pads; /, antenna of same. All 
enlarged. 

caterpillar victim only large enough to nourish one to maturity, 
they all hatch and commence upon their common prey, but 
that the weaker eventually succumb to the strongest and oldest 
one, which finds the juices of his less fortunate breiren as much 
to his taste as those of the victimised caterpillar. Or, again, 
that where the food-supply is limited in quantity, as it often is 
and must be with insects whose larvae are parasitic or sarcopha¬ 
gous, such larvK have a far greater power of adapting themselves 
to the conditions in which they find themselves placed, than have 
.'teb'ivorous species under like circumstances. 


Both these characteristics are strongly illustrated iw Sarcobka^^a 
sarracenia. Several larvte, and often upwards of a dozen, are 
generally dropped by the parent fly within the pitcher ; yet a 
firatricidal warfare is waged until usually but one matures, even 
where there appears macerated food enough for several And if 
the Xanthoptera larva closes up the mouth of the pitcher ere a 
suffleient supply of insects have been captured to properly 
nourish it, this Sarcophaga larva will nevertheless undergo its 
transformations, though it sometimes has not strength enough to 
bore its way out, and the diminutive fly escapes from the 
puparium, only to find itself a prisoner unless deliverance comes 
in the rapture or perforation of the pitcher by the moth larva or 
by other means. This rupturing of the pitcher does not unfre- 
quently take place, for Dr. Mellichamp writes under date of June 
27 as follows:—“Most old leaves now examined—I might 
almost say all—instead of being bored, seem 3 ‘ipped or torn, as 
if by violence, apparently from without. You see occasionally 
shreds of the leaves hanging. Surely the legless arva of Sar¬ 
cophaga cannot do this ! What then—toads, or frogs, or craw¬ 
fish abounding in these moist, pine lands ? or rather is not the 
fat maggot the occision of the visits of the quail which lately I 
have observed here ? ” 

[Here follow some technical facts and descriptions of interest 
only to specialists. ] 

These two insects are the only species of any size that can in¬ 
vade the death-dealing trap with impunity while the leaf is in 
full vigour, and the only other species which seem at home in 
the leaf are a minute pale mite belonging apparently to J/oio- 
thyrus, in the Gamasidoe, and which may quite commonly be 
found crawling within the pitcher; and a small Lepidopterous 
leaf-miner, which I have not succeeded in rearing. There must, 
however, be a fifth species, which effectually braves the dangers 
of the bottom of the pit, for the pupa of Sarcophaga is some¬ 
times crowded with a little chalcid parasite, the parent of which 
must have sought her victim while it was rioting there, as larva. 

But all other insects, so far as we know, tumble into the tubn 
and there meet their death. The moth is doubtless assisted in 
walking within the tube by the spurs on the legs which it, iy 
common with most other moths, possesses; while the Flesh-fie 
manages to hold its own by its widely extended legs and stout 
bristles. Dr. Mellichamp says that when distui*bed it buzzes 
violently about, just as if an animated sheep-bur had fallen into 
the tube—not apt to go down, because it will hitch and stick, 
and finally, by main force, it generally emerges, but once in a 
while also succumbs. 

Two questions very naturally present themselves here:—(1) 
What gives the Flesh-fly more secure foothold on the slippery 
pubescence than the common house-fly exhibits? (2) What 
enables the larva of the Flesh-fly to withstand the solvent 
property of the fluid which destroys so many other insects ? I 
can only offer, in answer, the following sugg stions : the last 
joint of the tarsus of the common house-fly has two movable, 
sharp-pointed claws and a pair of pads or “pulvilli.” These 
pads were formerly supposed to operate as suckers, and all 
sorts of sensational accounts of this wonderful sucker have been 
given by popular writers, who forgot that there are any number 
of minute insects having no such tarsal apparatus, which are 
equally indifferent to the laws of gravitation so far as walking on 
smooth, upright surfaces, or on the ceiling, is concerned. In 
reality, these pads are thickly beset on the lower surface with 
short hairs, most of which terminate in a minute expansion kept 
continually moist by an exuding fluid—a sort of perspiration. 
Take the human hand, moistened by perspiration or other 
means, and draw it, with slight pressure, first over a piece 
of glass or other highly polished surface, and then over some¬ 
thing that has a rougher surface, such as a planed board, a 
papered wall, or a velvety fabric, and you will experience much 
greater adhesion to the smoother objects, and may understand 
the important part which these moist pads play in the locomo¬ 
tion of the fly ; they also act, in part, like the cushions of a cat’s 
paw in protecting and preventing abrasion of the claws, which 
are very useful on the rougher surfaces, where the pads are less 
serviceable. 

Now, compared with Musca domesbica^ the claws of Sarco/Ziaga 
sarracenics are much the longest and strongest, and the pads 
much the largest, presenting three or four times the surface. 
Thpe differences are, 1 think, sufficient to explain the fact that 
while the common fly walks with slippery and unsteady gait on 
the smooth pubescence (the retrorse nature of this pubescence 
sufficiently explaining the downward tendency of the movements), 
its sarcophagus congener manages to get a more secure footing j 
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for not only does the latter present a larger adhesive surface, but 
the longer claws are more likely to reach beyond the pubescence 
and the ^bristles, and fasten to the cellular tissue of the leaf 
beyond. 

In answer to the second question, I can only say that there is 
nothing exceptional in the power of the larva to withstand the 
solvent quality of the fluid ; it is, on the contrary, in accordance 
with the facts known of many species of Muscidoe and Estridae, 
some of which, like the well-known horse-bot, revel in a bath of 
chyme, while others are at ease in the intestinal heat of other 
warm-blooded animals. It is also well known that they will 
often live for hours in strong liquids, such as alcohol and turpen¬ 
tine. 

Conclusion. —To one accustomed to seek the why and where¬ 
fore of things, the inquiry very naturally arises as to whether 
Xanthoptera and Sarcophaga play any necessary or important 
role in the economy of Sarracenia. Speaking of the Sarco¬ 
phaga larvse, Mr. Ravenel asks, ** May he not do some service 
to Sarracenia as Pronuba does to Yucca ? ” And if so, may not 
all this structure for the destruction of insects be primarily for his 
benefit? Can he be merely an intruder, sharing the store of 
provision which the plant, by ingenious contrivance, has secured 
for itself, or is he a welcome inmate and profitable tenant ? Self- 
fertilisation does not take place in Sarracenia, and the possi¬ 
bility that the bristly Flesh-fly aids in the important-, act of 
pollination lends interest to the facts. No one has witnessed 
with greater pleasure than myself the impulse which Darwin has 
of late years given to such inquiries ; but we should be cautious 
lest the speculative spirit impair our judgments or our ability to 
read the simple lesson of the facts. My own conclusions 
summed up are :— 

1. There is no reason to doubt, but every reason to believe, 
since the observations of Dr. Mellichamp, that Sarracenia is a 
truly insectivorous plant, and that by its secretions and structure 
it is eminently fitted to capture its prey. 

2. That those insects most easily digested (if I may use the 
term) and most useful to the plant are principally ants and small 
flies, which are lured to their graves by the honeyed path, and 
that most of the larger insects, which are not attracted by sweets, 
get in by accident and fall victims to the peculiar mechanical 
structure of the pitcher, 

3. That the only benefit to the plant is from the liquid manure 
resulting from the putrescent captured insects. 

[Mr. Ravenel, in making a transverse section near the base of 
the young leaf, noticed large tubular cells passing down through 
the petiole into the root, and much of the liquid manure may 
possibly pass through these into the root stalk.] 

4. That Sarcophaga is a mere intruder, the larva sponging on 
and sharing the food obtained by the plant, and the fly^ attracted 
thither by the strong odour, as it is to all putrescent animal 
matter or to other plants, like Stapelia uarie^ata, which give 
forth a similar odour. There is nothing to prove that it has 
anything to do with pollination, and the only insect that Dr. 
Mdlichamp has observed about the flowers with any frequency, 
is a Cetoniid beetle, the Euryomia melanchoUca, 

5. That Xanthoptera has no other connection with the plant 
than that of a destroyer, though its greatest injury is done after 
the leaf has performed its most important functions. Almost 
every plant h^ its peculiar insect enemy, and Sanacenia, with 
aU its dangers to insect-life generally, is no exception to the rule. 

6 . That neither the moth nor the fly have any structure pecu¬ 
liar to them, that enables them to brave the dangers of the plant, 
beyond what many other allied species possess. 


OiV EVOLUTION AND ZOOLOGICAL FORAIU- 
LATION^ 

I N the means which he has at his disposal for expressing 
the relative values of the facts of his science the 
chemist has an advantage over the zoologist which cannot 
be over-estimated. By a chemical rational formula it is 
possible to express, in a very small compass, facts of 
composition and decomposition, as well as many of the 
other relations borne by the constituents of a compound 
body one to the other. 

* The substance of a lecture, introductory to the evening class of Zoology, 
at King’s College, Strand. By Prof. A. H, Garrod, Fellow of St. John's 
Co'lege, Cambridge. 


^ In zoology formulation has received but little applica¬ 
tion ; it has been employed to represent dental series and 
one or two other numerical points only ; the cumbrous 
method of detailed verbal description being still resorted 
to in all cases, even when continuous observation has so 
accumulated facts, that it is almost impossible to retain 
the grasp of them without some auxiliary appliances. A 
method of zoological formulation, which, whilst expressing 
the facts of anatomical structure, attracts the attention to 
the relative importance of the observed differences, rather 
than to the details of the differences themselves, is a great 
desideratum ; and it will be my endeavour on the present 
occasion to show how such a method can be made to 
assist in solving a problem so involved as the true 
affinities of a group of animals whose variable characters 
are fairly understood. 

But the chemist has the atomic theory as a basis 
whereon to build ; is there any principle in biology so 
inclusive as to yield a foundation on which to construct 
the desired system ? Until the introduction of the theory 
of evolution and the doctrine of natural selection there 
was not. As long as the negative hypothesis of special 
creation held sway, the interest attached to the study of 
the mutual relations of organised beings was 7 iil, No 
such relation could, in fact, have existed. But now, 
through the insight into nature arrived at by the all- 
embracing theories of Lamarck and Darwin—the Daltons 
of biology—the pedigree of the animal and vegetable 
kingdoms will form a problem which it will require many 
generations of the ablest zoologists to solve, even approxi¬ 
mately, by the careful correlation of the undigested, 
unrecorded, and unobserved facts at their disposal. 

Let us stop for a moment to glance at this doctrine of 
descent, in which, through the struggle for existence, by 
a process of natural selection, the fittest (for want of a 
better term) are said to survive. We may compare the 
living body of one of the higher animals to a cannon 
counterpoised on a Palliser gun-carriage, so fixed that it 
will hit a target situated at 1,000 yards distance. Before 
firing let marks be so made that the different parts of the 
whole engine can be afterwards adjusted to their former 
position. The gun is fired ; the target is struck; a 
well-defined perforation or indentation is the result. A 
second similar shot is arranged for, by re-adjusting the 
engine with the assistance of the marks previously made ; 
but on this occasion no direct aim is taken. The gun is 
again fired ; but this time the target is missed, or it is hit 
in a different part. Why is this ? It is because, in the 
former of the two firings, by the strain it caused to the 
whole machine, by the wear it produced in the rifling of 
the gun, and by the slight differences in the quality and 
quantity of the powder, the shot left the muzzle under 
different circumstances on the two oocasions. The 
amount of this difference was sufficient, at the long range 
selected for illustration, to make the alteration in tne 
course taken by the projectile perceptible. An external 
influence, the wind, is almost certain to have affected the 
result. This example shows how that minute differences, 
firstly in internal, and secondly in external circum¬ 
stances, are sure to prevent the exact accordance of con¬ 
secutive phenomena which might reasonably have been 
expected to be fac-similes one of the other. 

As a general inference from every-day observation we 
are similarly led to expect that the offspring of living 
organisms will resemble then parent forms. But, as with 
the cannon, there are minor forces which in living beings 
come into play to produce slight changes in the progeny 
on all occasions. These changes are likewise pC two 
kinds, depending on the circumstances coimpctefj 
the parents themselves, and on those acting directly on 
the offspring from the time of its conception onwards. 
Amongst the former of these may be indu<^ed differences 
in the actual and relative ages of the parents, both of 
which factors vary with each one Of their progeny; their 
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states of health, and their occupations. Amongst the 
latter are the habits and climate to which the offspring 
is subject. Causes of this nature, many of which are very 
incompletely understood, produce variations in the indi¬ 
viduals of a species; and as the offspring resembles its 
parents, unless extra forces come into play to produce 
differences, the peculiarities of each variety are capable of 
transmission to the progeny. Thus, in course of time, 
strongly marked varieties of a species are likely to 
be developed; these give rise to others, until the de¬ 
scendants are very different from their ancestral forms. 
Time, however, besides continuing on the primitive stock 
and developing new varieties, produces other effects with 
equal certainty. Animals are dependent for their exist¬ 
ence on a certain supply of organised food. Those living 
forms which furnish it have also been affected in a 
manner similar to their destroyers \ like them, they have 
varied, and they have tended to become more numerous 
(the progeny in all cases being more numerous than the 
parents). The area of occupation being necessarily limited, 
and, as we are justified in assuming, fully stocked to com- 
mence with, the multiplication of the progeny develops a 
universal struggle for existence, one in which each indi¬ 
vidual, for self-preservation sake, participates ; and in 
which the weakest goes to the wall. As in other contests, 
however, so in this, the race is not always to the swift, nor 
the battle to the strong, for many of the destroying causes 
are not those which are overt in their attacks. The sickly 
blade of grass, under the shelter of an overshadowing stone, 
protected from the browsing herd, fructifies and repro¬ 
duces itself, whilst its free-growing neighbours form a 
delicious mouthful for the nibbling sheep. What amount 
of strength or courage can protect the leader of a flock 
from the ravages of an intestinal parasite 1 or prevent the 
largest individual of a flight of birds from being the most 
likely, on account of its greater superficial area, to be killed 
by a random gun-shot ? Specialisation of function to resist 
special attack or to acquire special advantage, is, therefore, 
on account of the struggle for existence in conjunction 
with the tendency to vary, a factor of vitality. Specialisa¬ 
tion in many directions is elaboration and progress so 
called; and as man possesses this in the most marked 
degree, he is considered to be the furthest removed from 
the living monad which gave him origin. 

The pedigree of vitality is evidently, therefore, the 
greatest problem of biology ; for a full comprehension of 
it includes all the minor details of the science. How is 
this to be amved at ? From any collection of people 
which comprises nearly all the living representatives of a 
family, it is not difficult to obtain a large amount of infor¬ 
mation with regard to the ancestry of that family by oral 
interrogation. This will be facilitated by classing to¬ 
gether in groups those of equal kinship, placing in the 
same sections brothers and sisters, in larger divisions 
those who are first. cousins, and so on. It will not be 
hard to find who were the grandparents of each, some 
being present; the great-grandparents of most 
Will have only been personally known to the older; and 
more distant relations of the same line, by hearsay alone. 
Pursuing the investigation, the linking of each retrograde 
^55? found more difficult, and the difficulty of iden¬ 

tifying the ancestor common to them all will be almost 
msurpassable. When an old family has very few living 
representatives or none at all, the facilities for studying 
It will be proportionately diminished. 

zoology the method of investigation for the purpose 
of classification is very similar. Instead of direct inter¬ 
rogation, answers are arrived at by an appeal to facts of 
existing structure. Similarity in habits, distribution and 
external characters separate off closely related forms from 
their more distant ahies. To solve the more difficult 
problerns of less intimate relationships, recourse must be 
had to internal characters in addition; to points of differ¬ 
ence in osteological and soft-part anatomy, many of which 


can only be arrived at by prolonged dissection and the 
employment of every available opportunity. 

The difficulty of appreciating the relative value of 
differences in any group of animals that is forming the 
subject of investigation, that of separating the realisation 
of the characters themselves, independently from the 
words necessary to express them, has led me in the course 
of my dissections to adopt a method of formulating my 
results in a manner which at once places them in a form 
available for ready comparison, and in an order of relative 
significance ; in fact as rational formulm, which differ in 
arrangement according to the phases of my general ideas. 
An example of the application and the applicability of this 
method may not be without interest, and this I will draw 
from the sub-order Psittaci, the Parrots. 

The parrots form a well-marked, easily distinguishable 
group, with no outlying doubtful genera; and as with 
many other well-marked groups, such as the Rodents 
amongst mammals, and the Umbelliferae amongst phane¬ 
rogamic plants, the minor divisions are not so easily 
determinable. In fact, there is a very great uniformity 
in all the external and internal characters throughout the 
sub-order. There are, however, a few points in which 
they present variations, those best known being (i) in 
the vessels of the neck, (2) in the ambiens muscle, (3) in 
the furcula, and (4) in the oil-gland. I will notice each 
of these points shortly. 

Firstly, with regard to the vessels of the neck. In. 
most of tlm higher animals an artery, the carotid, runs 
up each side of the neck to supply blood from the heart 
to the head. In birds these vessels generally run in the 
middle line of the front of the neck, side by side and in 
contact. In some parrots, and in them only, whilst the 
right carotid pursues its usual course, the left, leaving 
its fellows, runs separately at the side along with the left 
pneumogastric nerve. In several groups of birds the 
right carotid is absent, the left alone remaining in its 
normal position. This is the case with one genus of 
parrots. ^ Secondly, the little long and slender muscle, 
the ambiens, whose tendon in its unique course obliquely 
traverses the front of the knee capsule, is absent in some 
parrots, being present in others. Thirdly, the furcula or 
merrythought, which unites the two shoulders by an 
osseous bow, may be present or absent. Fourthly, the 
oil-gland, situated just over the tail, is wanting in some 
genera. 

Omitting for the time being the case, which amongst 
the^ parrots is found only in the genus Cacatua proper, in 
which the left carotid alone is present, there are sixteen 
possible combinations of the four characters under con¬ 
sideration, of which six are found to exist. They ai'e the 
following:— 

I. The carotids are normal; the ambiens is absent; 
the furcula is present, as is also the oil-gland.— 
(PALiEORNITHINxE.) 

^ 2. The carotids are normal; the ambiens is absent, 
as is the furcula, and the oil-gland is present.— 
(Stringopin^e.) 

3. The carotids run abnormally ; the ambiens is present, 
as is the furcula and the oil-gland.— (Arin^E.) 

4- The carotids run abnormally; the ambiens is ab¬ 
sent ; the furcula and the oil-gland are present.— 
(Pyhrrurin.e ) 

5, The carotids run abnormally ; the ambiens is ab~ 

sent, as is the furcula ; the oil-gland is present.— 
(PLATYCERCCN/E.) 

6. The carotids run abnormally; the ambiens is ab¬ 

sent ; the furcula is present ; the oil-gland is- 
absent—(C hrysotin/E.) 

The facility for ^ comparison afforded by a formulation 
of these results will be evident from an inspection of the 
followmg Table, in which the presence or absence of 
structures is represented by the signs + or — ; in whiefe 
the normal condition of the carotid arteries is indicated 
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by a Roman 2, whilst its abnormal state is indicated by 
the same figure in italics. The relative positions of the 
four different anatomical facts is retained throughout :— 

Table I. 


(t) Pal^ornithin^ 

(2) STRINGOPINiE . 

(3) ARINiE . . , 

(4) PYRRHURINiE . 

(5) PLATYCERINiE . 

(6) CHRYSOTIN.^ . 


Carotids. 

Ambiens. 

Furcula. 

Oil-gland. 

2 

— 


+ 

2 

— 


+ 

2 

+ 

+ 

+ 

2 


+ 

+ 

2 

— 

— 

+ 

2 

- 

+ 

- 


On this arrangement, the Lories, belonging to ^^Palce- 

ornithincB^ their zoological formula is 2-h + J whilst 

that of Cya 7 torJia 7 npJius^ which is one of the Platycercmm, 
is -s* —-h* By this means the relations of the dif¬ 

ferent groups to one another are readily recognisable. 

Next, in the attempt to arrive at a correct detailed 
classification, the question as to the zoological formula of 
the ancestral Psittacine form must be one of primary 
importance. This can only be arrived at by a comparison 
of the other bird-types with that of the parrots. Taking 
the characters employed in Table L, and similarly formu¬ 
lating such birds as the fowl, duck, rail, stork, and 
cuckoo, they all agree in being represented by 2 + -P + (0 J 
others, like the kingfishers and hornbills, have the for¬ 
mula 2 —h + (2) ,* whilst a third type, with only a left 

carotid, are included in the L-(- + type (3). No others 

of importance exist. From which of them did that of the 
Psittaci spring ? It must have been from one; and, 
peculiarly enough, there are genera to be found among 
them which closely approach all three, for— 

The formula of Pittacus is ^ + + + 

„ „ Palmornis „ 2-f- + 

„ „ Cacatiia „ L-(- -j- 

However, this only shows that the sub-order is a very 
ancient one, and has undergone changes analogous to the 
whole class Aves^ and it does not complicate the problem 
in the least. 

There are parrots with two normal carotids, c.g. the 
Palceo7’7iithmcB; there are others in which the ambiens is 
present, s.g. the Arl 7 icB; most have a furcula and also an 
oil-gland. 

Now suppose that when steam-engines were first intro¬ 
duced they had all been constructed with steam-whistles 
attached. Suppose that shortly afterwards several had 
been exported to different colonies, and that ever after¬ 
wards each colony had, with the originals as patterns, 
gone on constructing them for their own use, improving 
upon the original design as they thought best. Suppose 
that by certain individual manufacturers a gong was sub¬ 
stituted for tie whistle ,* in others a bell, and in a third 
no sounding apparatus at all. A traveller going through 
the different countries at the present time wmuld probably 
find whistle-engines wherever he went, though in different 
places gongs or bells will have replaced the whistle. 
Knowing nothing about the history of the steam-engine, 
is he not justified in inferring that it was originally con¬ 
structed with a whistle ; for otherwise would it be likely 
that each colony should have independently employed the 
same method of signalling, when there were several to be 
chosen from ? 

The naturalist, similarly, as an uninitiated looker-on at 
the contrivances of nature, finds the same type of struc¬ 
ture running through forms not very intimately allied; 
as, for example, two symmetrical carotids, in reptiles, 
mammals, and some birds ; or an ambiens muscle in the 
fowl, the eagle, the cuckoo, and the plantain-cutter. 
When, therefore, these fundamental arrangements are 
found to exist (though perhaps not combined in any one 
individual) in any well-defined group like the parrots, may 
it not be legitimately inferred that the ancestor of that 


group possessed them in their full and unmodified form ? 
Undoubtedly it may; and on this principle we can almost 
certainly assume that the ancestral parrot possessed two 
normal carotids, an ambiens muscle, a complete furcula, 
and an oil-gland; in fact, that its formula was 2 -}- +• +; 
and that all those species in which one or other of the 
included characters differ from this type for 7 }mlay they do 
so on account of forces having modified the ancestral 
form. ' This line of argument therefore leads us to infer 
the extinction of the earliest form of parrot, unless some 
yet undissected genus is subsequently found to correspond 
with it; and all the existing genera must be referred to 
collateral branches, in which at least one operation of 
modification has been accomplished. Those which have 
undergone no further change from the 2 H—h + type are 
the PalcBor 7 iitkmcB (2 —L and the A 7 ^mcB {2 + + +)• 

Now the question presents itself, are all those with the 
modified carotid {2), members of a single stem, and those 
with the unmodified carotid (2) members of another, 
similar losses having occurred in both to develop the 
subjoined series } 

Table II. 


2 - 4- -f 

2-h 

L- + - 


+ + + 

-f-f 

-h 

5 - -f - 


Or must those types be blended in which the formula^ 
correspond, irrespective of the carotids ? My placing the 
carotid index first expresses my belief as to its primary 
importance; and this is because the conformation it re¬ 
presents is extremely peculiar and unique among birds, 
and is therefore less likely to have appeared except as the 
operation of a specially applied force on a single collec¬ 
tion of individuals, the power of traftsmission being in¬ 
herited. From this it may be inferred that the ancestral 
unmodified stem shortly sent off a branch represented b^f 
^ + +j which persists as such in the Aruies. The main 

stem and its branch must each have, before long, had a 

branch of its own, represented by 2 — + -j- and 2 -[- -f-, 

which persist as the Palmor 7 iitliinai and the Pyrrimrmce, 

From the 2 —h + division sprang the 2-+ {'Strmgo- 

pincB), and the genus Cacatua (L — 1 —), as did the 

2 - -1_ {Platycercmcs) and the 2 —[— {Ch 7 ysoti 7 icB) 

from the 2 -[- + division. The genus Cacatua is pecu¬ 

liar in having only the left carotid running normally, it 
must therefore be connected with the normal 2 carotid 
stem, and many Cacatinnee, like the Cockateel and the 
Banksian Cockatoo, are represented by the formula 
2 —h +• Some of the true Cockatoos, and some only, 
have no oil-gland. 

My object in giving this somewhat lengthy illustration 
on the present occasion is to show how much facility a 
method of formulation affords in the working out of a 
minor problem of the great doctrine of heredity, such as 
the classification of the parrots. It makes comparison 
easy, it facilitates the performance of operations of addi¬ 
tion and subtraction, bringing all the stages of the process 
before the mind's eye without any mental effort. Is it 
not one to be further developed ? 


THE OPTICS OF THE SPECTROSCOPE 

"NT OW that the Spectroscope is becoming an instrument 
of world-wide use, we think it will be not unin¬ 
teresting to call attention to some few paints that appear 
to be often overlooked in designing the instrument for 
various purposes; and in order to ascertain the best 
arrangement, we cannot do better than analyse the effects 
produced in any spectroscope by varying the proportion 
of its parts. We must, however, premise by saying that 
the power of an instrument is not altogether dependent 
on the dispersive power of the prisms, but also on the 
width of the image of the slit iii the eyepiece of the tele- 
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scope of the spectroscope. To make our meaning clear, 
let us suppose that the slit is illuminated with a sodium 
flame, then the dispersive power of the prisms will pro¬ 
duce in front of the eyepiece two images, or “ lines,” and 
with the same lenses the distance of their centres will 
depend upon the prismatic power; but it is clear that if 
the slit be widened, the two images will eventually widen 
until they touch each other or overlap. There is, then, 
the same dispersion, but less separation, than when we use 
the narrow slit; and it would follow from this that with an 
almost indefinitely smaE slit a prism of very small dis¬ 
persion would give two separate images of a sodium- 
illuminated slit, which could be magnified so as to have 
their distance and width the same as would be given by 
using a wider slit and greater prismatic dispersion ; but 
with an eyepiece of the large power required, the lines 
would be so diminished in brightness as to preclude this 
arrangement; and in order to see a spectrum as brilliant 
as possible, the eyepiece ought to be as low in power as 
possible consistent with reducing the cylinder of x'ays 
sufficiently small that they all enter the lens of the eye. 

Let us now consider a spectroscope of any number of 
prisms having the focal length of the collimator the same 
as that of the telescope : then the image of the slit in the 
focus of the telescope will be of the same size and of the 
same brightness ; for we must, for this consideration, omit 
the loss of light by reflection and absorption for the pre¬ 
sent, as the slit itself, which we will first suppose illu¬ 
minated by sodium light, so that two yellow images of it 
will be visible in the eyepiece. Afterwards we will con- j 
sider the case in which sun-light is used. First let us ' 
consider the effect of opening the slit wider, say double | 
the width. By, this means the images will he doubled in ' 
width and khe separation diminished; the amount of 
light will be doubled, but will be spread over double 
the area, so the intensity of illumination will remain 
the same; therefore the slit should be as narrow as 
possible consistent with the image being wide enough 
to be visible. Secondly, let us double the length of the 
collimator. By this we halve the width of the image of 
the slit, so that the separation is increased, but the dis¬ 
tance between the centres of the lines remains the same ; 
the angle subtended by the collimating lens will in this 
case be halved, so that the amount of light passing will 
only be of the original amount, but as the image 
of the slit is reduced in like proportion, the intensity of 
illumination remains the same ; the effect in this case is 
therefore the same as narrowing the slit, with the excep¬ 
tion of the lines being shorter, thereby reducing the width 
of the spectrum—a matter generally of little moment, 
which can be altered at ease by lengthening the slit. 
Thirdly, we will double the diameter of the collimating 
lens, and with it that of the telescope and the prism. 
By these alterations the amount of light passing becomes 
quadrupled, therefore the images of the slit will be four 
times brighter; but the angle subtended by the telescope 
lens at the image is doubled, so that in order to get the 
whole of the light into the eye, the eyepiece must be 
placed at half its distance from the image, and be conse¬ 
quently doubled in power; the images will by this be 
reduced to their original brightness, but they will be mag¬ 
nified at the same time, and the distance from centre to 
centre doubled, the separation doubled, and the width of 
the images doubled, so that the slit may be reduced in 
widthby I, andyet leave each image as wide as at first This 
will increase the separation between the interior sides of 
the image still more, so that by doubling the size of our 
lenses and prisms we have obtained double separation of 
centres of images, and more than double separation 
between images, which is just what would be produced 
by doubling the number or dispersive power of the prisms. 
It is therefore obvious that in dealing with a bright-line 
spectrum the power of the instrument depends on the 
me of the prisms as much as on their number, and an 


increase in number means an increase in the number of 
reflecting surfaces and loss of light, so that within prac¬ 
tical limits an increase of size is the more preferable. Prac¬ 
tically, on increasing the size of the collimating lens, as 
in this case the focal length should be increased, other¬ 
wise the lens is injured in defining power, the effect of 
this increase is, as shown in the second case, only equiva¬ 
lent to closing the slit, so it is better to lengthen the 
collimator instead of touching the slit; it is also better 
to increase the focal length of the telescope glass, thereby 
straining it less, and so increasing the size of the image 
of the slit without altering the power of the eyepiece. 

Now let us consider the effect of these alterations on 
sun-light or other light giving a dark-line spectrum; and 
there is this difference between the consideration of this 
spectrum and the bright-line spectrum, for in this case the 
dark lines are not images of the slit, but intervals between 
them, and therefore their width and appearance depend 
not so much on the separation between the centres of the 
bright lines as on the separation of their adjacent sides, 
and with the same width of any two bright lines this 
separation or width of dark line does not vary in the 
same ratio as the distance between the centres of the 
bright lines, or as what is called the dispersive power, 
varies, but in a higher ratio. For example: suppose there 
appear in a spectroscope the two sodium lines of appre¬ 
ciable width with the finest possible darklinebetween them; 

: then, if the distance of their centres is doubled without 
increasing their width, the black line becomes increased 
by the increment of the distance of their centres, and 
with this increment the original dark line becomes much 
more than doubled ; this will be seen better by drawing 
two bright lines of appreciable width on paper, and going 
through the process just mentioned. It is therefore sepa¬ 
ration, according to our definition of the word, that is 
required for dark-line spectra. 

We will now consider the effect when using sun-light 
instead of sodium light in a similar manner to our first 
arrangement, namely, in our normal spectroscope, and let 
us widen the slit as we did before. Every image of the 
slit will then widen, and the separation between the sides 
of any two images will diminish, and therefore the dark 
lines will diminish in width as they are encroached on by 
the light on either side ; the general spectrum will, how¬ 
ever, increase in brilliancy, for although each image is 
only increased in size, as was the case with sodium light, 
still the images of each colour overlap, and so produce 
greater intensity. From this we gather that to obtain 
the greatest number and width of dark lines, the width 
should be as narrow as is compatible with sufficient illu¬ 
mination of the spectrum, to show up the dark lines ; and 
so with a dark-line spectrum as with a bright-line one, 
the slit should be as narrow as possible. 

Secondly, as with the sodium light, let us lengthen the 
collimator, say double it: then, as with the sodium light, 
the images will be halved and the separation increased, 
but only of the light passes, and the spectrum is reduced 
in width by J, so that its brilliancy is -J- what it was origi¬ 
nally ; or welnay account for the decrease in brilliancy by 
considering that although, as we showed in the case of the 
sodium light, the images of the slit are not reduced in 
brilliancy, still there is less overlapping and so less bril¬ 
liancy. 60 we see that in order to keep a sufficient bright¬ 
ness of spectrum to show the dark lines, w^e must open 
our slit if we lengthen our collimator, and lyice versa, so 
that no power is gained by either of these methods, as 
was the case with the sodium light. Thirdly, we will double 
the diameter of the collimating lens, and with it that of 
the prisms and telescope object-glass. By this means the 
brilliancy only of the spectrum is changed, and this is 
quadrupled in the focus of the eyepiece, but the focal 
length must be halved in order to reduce the cylinder of 
rays small enough to totally enter the eye: this will^magnify 
the spectrum to double its original size in every direC- 
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tion, and so double the width of the dark lines, but will 
produce no new ones ; it will also reduce the brightness of 
the spectrum to its original state. Now, when we were deal¬ 
ing with sodium light, we at this stage of proceeding 
halved the width of the slit, for the images of the slit had 
been doubled without their brightness being reduced, so 
we could halve them and bring them to their original size, 
and so increase the distance of separation still more ; but 
with a continuous spectrum, if we close the slit we shall, 
it is true, only decrease the width of each image of the 
slit and not their brightness, but we decrease their over¬ 
lapping and so decrease the brilliancy of the whole spec¬ 
trum, and this we cannot afford to do, as we have started 
with as narrow a slit as possible, and consequently with 
as small a brilliancy as possible consistent with showing 
the dark lines. We have therefore by this alteration of 
size of glasses doubled the width of dark lines originally 
visible, but we are not able to more than double the sepa¬ 
ration of any two images of the slit, as we did with the 
sodium light images, by narrowing the slit in addition to 
increasing the distance of the centres, and therefore no 
new lines are produced \ in fact, the result of our change 
of arrangement has been the same as a simple magnifica¬ 
tion of the spectrum without a decrease in brilliancy; ! 
and an increase of prismatic power is exactly similar in 
effect, as w^e shall presently show, though it seems at first 
untrue that increase of prismatic power will not increase 
the number of dark lines visible. Let us now double the 
number of prisms ; then the length of the spectrum will be 
doubled, and the distance of the centre of the images of 
the slit doubled, and therefore more dark lines may 
appear in addition to Ihe original ones being widened, 
but the brilliancy of the spectrum has been halved, and in 
order to brighten the spectrum to the original state the 
width of the slit must be doubled, which exactly undoes all 
that the extra prisms have done in producing more lines ; 
for the images will expand and obliterate the newly- 
formed lines ; the original dark lines will, however, after 
the widening of the slit, be double their original width; so 
that, as wc have just stated, the increase of prismatic 
power will not make a greater number of dark lines 
visible. If we illuminate the slit more intensely, we may 
decrease the width of the slit and still retain our original 
brightness, and so obtain a reduction in the width of the 
images, and consequently a greater separation between 
their edges, and therefore an increase in the number of 
dark lines in addition to increase of width of those origi¬ 
nally visible ; so that for the same kind of light the 
number of dark lines depends on the intensity of the 
illumination of the slit. 

In dealing wdth the spectrum of an intense light like 
that of the sun, where there are a large number of lines, it 
is necessary to use an instrument of high power, whether 
in number or size of prisms, in order that the exceedingly 
fine dark lines produced by a low power may be, as it 
were, magnified without loss of light, which is, as we have 
shown, the effect of an.increase of prismatic power; and 
in order that these fine lines may become visible and 
sufficiently separated to render their identity for measure¬ 
ment or otherwise complete, so there may be an apparent 
increase in the number of lines by the invisible ones 
being rendered visible by magnification without loss of 
brilliancy in the spectrum. 

But in dealing with light like that from a planet or the 
moon, where the slit must be so wide that few lines are 
visible, it can soon be tested in practice that the increase 
of power does not increase the number of lines. In 
examining the^ light of the^ moon or of a nebula, or 
any object having an appreciable diameter, any increase 
of telescopic power for the purpose of forming the 
image on the slit will not increase the useful 
brightness of the slit; for, supposing a spectroscope be 
working to its greatest advantage on a telescope, then, if 
the diameter of the object-glass of the telescope be 


doubled, the angle it subtends at the slit will be doubled, 
and the cone of rays on the collimator side of the slit 
will have its base doubled, and therefore it cannot all pass 
through the collimating lens ; in fact, all the rays newly 
added by the increase of diameter of object-glass will be 
wasted against the tube of the collimator, and if we try 
to utilise these rays by increasing the size of collimating 
lens or decreasing its focal length, we shall also have to 
increase the power of the eyepiece to get all the rays 
into the eye, and so reduce tbe brilliancy of the spectrum 
to its original state. In the case of increasing the focal 
length of a telescope as well as its aperture, the brightness 
of the image on the slit is not increased, but only its size ; 
so the spectroscope is unaffected. But in the case of 
viewing the spectrum of a star, matters are altered, for the 
image of the star does not increase in size by increasing the 
focal length of the telescope together with its apertures ; 
but its brilliancy is increased, and therefore greater pris¬ 
matic power can be used without increase of width of slit, 
and more dark lines seen; so that for stellar spectro¬ 
scopy an increase of telescopic apertures is a direct 
advantage. From the foregoing remarks we gain that in 
the construction of a spectroscope the eyepiece should be 
of as long a focus as possible, so as just to cause all the 
rays to enter the eye ; all magnilicatioii beyond thi s 
means loss of brilliancy, and if the spectrum appeals 
insufficiently large an increase in size of the collimatin g 
and telescope lenses, together with the prisms, or an 
increase in the number of the prisms should be made, 
until the spectrum appears sufficiently large to suit the 
requirements of the observer. G. M. S. 


T/ZS SUB-WEALDEN EXPLORATION 

'■PHE Secretary of the Sub-Wealden Exploration has 
just issued his eighth quarterly report, in which he 
states that but little progress has been made during the 
last three months in consequence of the inability to pro¬ 
cure lining tubes of the required size in sufficient quantity. 
The increased favour in which the diamond boring system 
is now held has caused a great demand for these tubes, 
and they are specially manufactured by an eminent Bir¬ 
mingham firm. The new pipes are required for the diffi¬ 
cult process of enlarging and lining the bore-hole to the 
diameter considered requisite before attempting to with¬ 
draw the broken rods, &c. Mr. Willett says :— 

“ The engineers have no doubt whatever of their ulti¬ 
mate success, and as the extraction of the rods is not a 
matter involving the expenditure of our funds, we can 
only regret the loss of the long summer days, and take 
comfort from the assurance that, ‘ after the enlargement 
and lining is accomplished, there is a much better prospect 
of obtaining the desired depth of 2,000 ft. than there was a 
year ago that we should reach half the distance (1,000 ft.), 
provided always that the requisite fimdsbe fo 7 ’thco 7 nin^i 
He is anxious to dispel what he terms the delusion ” 
that no more money is required from the public in conse¬ 
quence of a Government grant to the work having been 
obtained. He states that the Chancellor of the Exchequer, 
with laudable foresight and pmdence, has promised to 
assist on certain condition?, to do which—• 

“ I. We must spend 400/. in boring tubes, &c. 

IL We must bore 100 ft,, which will cost 200/. ; and 
f/ii'/i, and 7wt Hi I then^ 

III. We can draw 100/. from the Exchequer, and so 
on, claiming 100/. for every loo- ft. actually 
explored.’^ 

The third and last year of the tenancy for carrying out 
the work has been entered on, and therefore the necessity 
of speedily resuming the operations is at onco seen. The 
financial position is cheering, the present balance being 
594/. qs, gL The honorary secretary says » 

We are greatly indebted to the &ght Hon. the Chan- 
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cellor of the Exchequer, and to the Secretary of the 
Treasury (by whom the deputation was introduced), for 
having favoured us with an interview and patiently 
listened to our appeal for Government aid. 

The grounds of our claim were stated in our last 
report, and were naturally met by the remark that ' it 
would be a dangerous precedent to apply national funds 
for private purposes.' If all future applicants be com¬ 
pelled to 

I, Raise 3,000/. by subscription ; 

II. Bore 1,000 feet; and 

III, Obtain a memorial from the Royal Society, the 
Geological Society, and the Institute of Civil 
Engineers, stating that the prosecution of the I 
work is of national importance ; 
they are not likely to be troublesome by their numbers, 1 
and the subject having been ventilated in the House of 
Commons, few reasonable minds wdll be disposed to 
doubt the discretionary wisdom of the grant with its 
attendant conditions. 

“ We are much indebted to William Topley, Esq., F.G.S., 
for having consented to visit Belfast, there to read our 
report and make personal application for additional aid 
from the Committee of Recommendation of the British 
Association for the Advancement of Science, and we are 
greatly encouraged by the response and the grant of 100/. 

The kind promise of Sir Charles Blunt to give us 50/. 
on reaching 1,000 ft. has been faithfully performed; so 
also will Mr. Warner's promise of 300/. when we reach 
2,000 ft. 

In scientific research it has often occurred that the 
benefits accruing have been indirect and unexpected by 
the promoters. Not only have the rich beds of gypsum 
been made known, and, in consequence, are now in actual 
process of development, but the new facts ascertained by 
our work have thrown some considerable light (and that 
of an encouraging nature) on the problem of the feasi¬ 
bility of constructing a sub-marine tunnel between Eng¬ 
land and France. 

“ The motives which actuate our friends to subscribe are 
various and sometimes novel, as, for instance, one writes : 

‘ I enclose my mite—^besides the objects stated, a shaft is 
doubtless a safety valve against earthquakes.'" 

The report concludes by thanking the directors of the 
London, Brighton, and South Coast, and the South 
Eastern Railways, for their assistance in the work, the 
latter company having, in addition to granting other pri¬ 
vileges, in the use of their line, forwarded a cheque for 
50/. The kindness of the Earl of Ashburnham, the Rev. 
T. Partington, and many others is acknowledged, and the 
honorary secretary concludes his report with an earnest 
hope for further encouragement, and that the results will 
prove that their labour has not been expended in vain. 


NOTES 

The inhabitaBts of a vast district of London have had during 
the past week an opportunity of studying the phenomena of 
explosions on a large scale, 'and of noticing how closely they 
approach those of earthquakes in the sequence of long-rolling 
waves of the solid earth, loud noises, and finally long continued 
tremulous motion and more subdued sounds. If we could have 
announced last week that loo barrels of gunpowder W’ould 
explode in London, locality not defined, on a given day, the 
inhabitants would probably bave been alarmed, many would 
certainly have visited their country filends ; but our Government 
have for years been warned that such an occurrence might happen 
seeing that there is no legislative enactment to ensure care, and yet 
they have let such a state of thmgs continue I We have it on 
the authority of the Times that the Tilbury might have had 500 
barrels cn board instead of 100, and it is clear that these might 


have exploded in a locality where the consequent destruction, of 
life and property would he fearful to contemplate. It appears that, 
bad as are the regulations for the transport of gunpowder on 
board ship, there is little or no provision for the prevention of 
accidents at places where powder is received and delivered in 
large quantities. In reporting on this branch of the subject in 
1865,. Major-General Boxer instanced tbe case of Isleworth. He 
says :—“ The powder wharf at Isleworth affords a good illusti-a- 
tion. This wharf is situated in the town of Isleworth, on the 
banks ef the Thames ; on an average as much as 600 barrels per 
week is shipped there, the wharf is surrounded by houses, and the 
sacrifice of life would be fearful in the event of an explosion.” Major 
Majendie, in a report to Government two years ago, wrote :—‘‘I 
am quite sure that if the public were at all aware of the extent to 
which gunpowder is handled in large quantities, without any 
special regulations, in the middle of the metropolis and of large 
cities, they would be seriously alarmed, and would demand the 
adoption of measures for removing so patent a danger.” Truly 
we are a practical people, and much superior to the Germans, 
who only allow the transit of large quantities of gunpowder 
through populous districts under military escort. 

The effect of the explosion in the Zoological Gardens was not 
so serious as might have been expected from the proximity of the 
gardens to the scene of the disaster, but several of the animals 
were thrown into a state of great agitation. The elands, antelopes, 
and deer, particularly, were very much startled, and were 
found running round their enclosures in a s ate of great alarm. 
The elephant, hippopotamus and rhinoceros, and the giraffes 
were very much excited, and the birds became much alarmed. 
About a dozen of the smaller birds escaped through a hole in the 
glass roofs of the aviary, caused by the concussion, but two or 
three returned during the day. The blankets and coverings were 
shaken off the snakes, but fortunately none of the glass in their 
cages was fractured. It was fortunate, too, that none of the 
large carnivora wereTiberated. 

We referred some little time ago to the fact that a sum of about 
30,000/. had been left to the “ London Academy of Sciences.” 
We hear that already several societies and institutions have 
sent in, or are thinking of sending in, claims. It is stated, how¬ 
ever, that the Royal Society, which certainly is the nearest ap¬ 
proach to the institution in Signor Ponti’s mind, has not applied. 
The Royal Society is of course a mere private body, and might 
well be held to be justified in refusing to incur the responsibility 
of distributing a large sum for the furtherance of science ; but 
the miserable chaos in our scientific arrangements is none the 
less strongly brought out by the present juncture. In England, 
truly. Science is a body without a head ! 

France, Germany, and Austria are vying with each other in 
astronomical activity. In the grounds of the Paris Observatory 
a 4-fc. Foucault mirror is being erected, and M. Le Verrier has 
already obtained a grant for a 30-in. refractor. The Vienna 
Observatory is also making arrangements for the reception of a 
telescope of similar aperture. Messrs. Merz have nearly completed 
a lens of 20 in. aperture, for the University of Strassburg, In 
France, the newly-created Ecok Speciale des I/auks Etudis 
is being taken advantage of to form, a school of Astronomy; 
in Germany and America many such schools exist already, 
thanks to the rational administration of their Observatories, the 
assistants in which are the pupils, friends, and potential successors 
of the director. 

M. Desjardins, one of the head officials in the Ministry of 
Public Instruction, has been ordered by the Minister to inspect 
the meteorological service of the Observatory and to report 
upon its present condition. 

The Government of Newfoundland has determined to take 
steps for the protection of the seal fisheries, by preventing vessels 
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from leaving port before a certain date, and are anxious to 
induce the Governments of other countries, whose subjects are 
engaged in other fishings, to take similar measures in respect to 
vessels leaving their respective ports. It is hoped thereby to 
establish an international convention, which will have the effect 
of giving the seals at least another month after the breeding 
season, in which the young may increase in size and value, and 
thus the fearful slaughter of immature seals which has thi'eatened 
the total extermination of the animal will be checked. 

The ordinary business of the Paris Academy of Science was 
entirely suspended at the meeting on September 28, owning to 
the death of M. Elie de Beaumont. The burial took place on 
the 25th, the entire Academy attending their confrere to the 
grave. Funeral addresses were delivered by M. Dumas on be¬ 
half of the Academy, by M. Ch. Sainte-Claire Deville on behalf 
of the Mineralogical Section, by M. Daubree in the name of the 
School of Mines, and by M. Laboulaye in the name of the 
French College. ‘ 

The President and Council of the Royal Society of Edin¬ 
burgh, “ impressed with the conviction that the progress of the 
sciences demands, and has long demanded, fuller and more exact 
tables of logarithms than any which at present exist,^' have 
memoralised Sir Stafford Northcote with the view of inducing 
the Government to print a nine-figure table of logarithms of 
numbers from unity to a million, part of which has been already 
calculated by Mr. Sang, who has carried a fifteen-figure table 
up to 300,000. The subject of undertaking the publication 
of logarithm tables—so long as the number of figures does not 
exceed ten, the limit of utility—is one well worthy the attention 
of the Government; but in the present case there are several 
reasons why, if the application is refused,^the loss to science will 
not be so great as some might think. In the first place, a table 
of 1,800 large pages, whether in one, two, or three volumes, 
will be so unwieldy that, notwithstanding the ease of the inter¬ 
polations, it would probably be very seldom used by computers; 
and secondly, because all who require more than seven figures 
will, no doubt, prefer to use ten, and consult the existing works. 
In fact, nearly all computers would, we believe, employ Vlacq 
or Vega in preference to the proposed table. Mr. Sang, in the 
pamphlet which accompanies the memorial, makes a remarkable 
error when he intimates that the great French tables have not 
been used to verify any seven-figure table, so that “up to the 
present moment we have no verification of Vlacq’s great work.” 
In point of fact, the whole of Vlacq was read with the 
copy of the French tables at the Paris Observatory, by M. 
Lefort, and the results of the comparison are published in vol. iv- 
of the “Annales de robservatoire de Paris, Almost all the 
errors found by Mr. Sang by means of this table are among 
those there given by Lefort, and anyone who chooses can, with¬ 
out much expenditure of trouble, render his copy of Vlacq all 
but free from error—^much’ more accurate than any new table 
could possibly be. 

Attention is being again directed to the cultivation of 
Cinchonas in St. Helena, which at one time promised so well, 
but which has, owing to changes in the Government, been 
allowed to lapse into decay. Some seven or eight years since, 
when the island was under the governorship of Sir Charles 
Elliott, Dr. Hooker strongly advised a trial of the plants to be 
made, and plantations were formed at Diana's Peak. So satis¬ 
factory was the progress of the plants that the Government con¬ 
sented to the selection of a gardener from amongst the best or 
most intelixgent of those to be obtained at Kew. One was chosen 
and sent out, and, to quote from a recent number of the St, 
Helena Guardian, “ All went well so long as Sir Charles Elliott 
was at the head of affairs: plantations were formed, and the 
gardener, Mr. Chalmers, was treated as one having the charge 


and responsibility of an important colonial experiment, and the 
plants grew well up to the time when Sir Charles Elliott left and 
Admiral Patey was'appointed in his'stead. The new governor 
at once decreed that the plantations" at Diana’s Peak were a 
mere foolish waste of money,'that the gardener sent out from 
Kew would be better employed at Plantation House, and em¬ 
ployed he was, chopping firewood and raising beans, peas, and 
radishes, and selling them for the benefit of the privy purse of 
Government House, and the Cinchona plantations were left to 
go to ruin or to flourish by their own unaided vigour, as the case 
might be.” The result of three years’ cultivation and three years’ 
subsequent neglect seems to be, that although there are a few 
dead and sickly plants, nearly all the trees are in full vigour and 
luxuriant growth. There are about 300 flourishing plants, many 
of which are twelve feet high, and three to four feet in diameter. 
The bark is also a quarter’of an inch thick, and has an intensely 
bitter quinine'taste. Many of the plants in the St. Helena 
plantations have-the lower part of their stems bound’up with 
moss in order to try if the bark would not swell and increase 
more rapidly, but it has had [the effect[of showing, by the burst¬ 
ing out of rootlets from the part so boundVith'damp moss, that 
the plant’throws forth roots readily from the bark, and thus 
may be easily propagated by cuttings. The Government has 
recently been again in correspondence[with] Dr.’ Hooker on this 
subject, and it is to be hoped that the' cultivation will be again 
renewed and prosecuted continuously. 

We have been requested to publish the following extract of a 
letter recently received from Cambridge (Mass.) :—“ We have 
been very much amused by the pertinacity with which our friends 
on your side are determined to provide us with a successor to 
Prof. Agassiz, to fill a vacancy which has no existence and has 
been fiUed long since. Alex, Agassiz takes his father’s place in 
the Museum, assisted by Count Pourtales'and Col. Lyman, who 
attend more to the details 5 and the 'professorship has been 
divided, and separate professors appointed, one for zoology and 
one for geology. There is now therefore no vacant chair in 
Harvard, so far as I know, although Prof. Wyman is lately 
deceased; but I think he relinquished his duties some time since, 
on account of ill health. So I do not perceive the slightest 
chance for the numerous successors 'proposed in England or 
elsewhere.” 

The French Geographical Society sent a deputation to Vienna 
to offer its official congratulations to the Hungro-Austrian Polar 
Expedition. It was very cordially reciprocated by Payer and his 
associates. 

An International Horticultural Exhibition will take place at 
Antwerp, commencing on April 4, 1875, under the auspices of 
the Royal Society of Horticulture and Agriculture of that town, 
and promises to be on a large scale. An International Ex¬ 
hibition of Fruits will also be held at Amsterdam in October 
1875, under the management of an influential committee. 

We learn from' the Belgique Horticole that that cryptogamic 
pest the Puccinia malvaceantm is making sad havoc among the 
mallows and hollyhocks in some parts of Belgium. 

We are informed that the Phylloxera has appeared in Switzer¬ 
land, and that the delegates of the wine-growing cantons met 
on Monday last, the 5th inst., to consider the best means of 
preventing its extension. 

Some excitement has been aroused in New York by the dis¬ 
covery of a rich vein of hcematite iron ore in the of the 

city by some workmen who were di^ng foundadohs for a: new 
building. The vein, which is 30 ft. wide, was found at a dq>th 
of only 4 ft. from the surface. 

Prof. Bentley and Mr. Trimen are engaged m the produc¬ 
tion of a voluminous work on the nsedicnnal plants of the world. 
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As there are not many works devoted to this important branch 
of botanical science, we shall gladly welcome this book, as from 
the well-known abilities of the authors we have eveiy reason to 
anticipate that it will at once take a prominent position among 
standard works on this subject. It will be copiously illustrated. 

Dr. Humphrey, F.K.S., the Professor of Anatomy at the 
University of Cambridge, gives notice that his course of lectures 
on Practical Anatomy will begin on Thursday, Oct. 8, at 9 A.M., 
and be continued daily. The course on Anatomy and Physio¬ 
logy will commence on Friday, Oct. 23, at i P.M., and be con¬ 
tinued on Tuesdays, Thursdays, and Saturdays, at the same hour. 
This course is intended for students of natural science as well as 
for students of medicine, and gentlemen not requiring certificates 
are at liberty to attend without fee. 

A TELEGRAM received at Hull from the captain of the schooner 
Samson^ which has just returned from a cruise in the Arctic 
regions, announces the discovery of large beds of coal at Spitz- 
bergen. 

The volcanic soil in the neighbourhood of Vesuvius is stated 
to be an antidote to the potato disease and other fungoid diseases 
of plants. It is also said that it is found of great value in the 
treatment of Phylloxera ; this, however, remains to be proved. 

The inaugural meeting of teachers, students, and friends of 
the College for Men and Women (with which is incorporated the 
Working Women’s College) will be held at St. George’s Hall, 
Langlnam Place, on Monday, October 12. The chair will be 
taken by Mr. Thomas Hughes, Q.C., at S p.M. The College is 
established to afford to men and women occupied during the 
day a higher education than lias generally been within their 
reach. The classes arc taught for the most part gratuitously, and 
the design is that mutual help and fellowship may be promoted 
between all members of the College, teachers and students, by 
the educational work in the classes and the social life of the 
coffee-room. 

The Statistical Society, that has occupied apartments at No. 
12, St. James’s Square, for nearly thirty years, as a tenant of the 
London Library, has recently changed its quarters to the house 
formerly occupied by the Principal of King’s College, and its 
present address is Somerset House Terrace, Strand, W.C., 
London (King’s College entrance). This change has become 
necessary by the simultaneous growth and development of both 
the London Library and the Statistical Society, and is therefore 
a matter of congratulation to both institutions. 

We have to record the death, on Saturday last, of Dr. William 
W. Fisher, Downing Professor of Medicine in the University of 
Cambridge since 1841, when he succeeded Dr. Cornwallis 
Hewett Dr. Fisher, from being an undergraduate, first at 
Trinity and then at Downing College, became Fellow of the 
latter, and remained so until he accepted his Professorship. He 
was formerly physician to Addenbrooke’s Hospital, and till his 
death steward and librarian of his College. The stipend of the 
Professorship is 400/. a year with a residence in Downing Col¬ 
lege; it must be refilled within two months of a vacancy 
occurring. 

The opening meeting of the approaching session of the Medical 
Microscopical Society will take place at the Royal Westminster 
Ophthalmic Hospital on Friday, the i6th inst, at 8 p.m, 

Alphonse he Candolle, of Geneva, whose first botanical 
memoir was published forty-five years ago, has been elected one 
of the eight foreign associates of the Academy of Sciences at 
Paris, in the place of Agassiz. 

M. Melsens, a member of the Royal Academy of Belgium, 
has published a pamphlet describing the verification of lightning- 
as practised by him in several monuments of Brus¬ 


sels, for ascertaining if they are in a position to conduct electricity 
into the humid parts of the earth. The experiments were tried 
with a Hely machine, and with Daniel elements and galvano¬ 
meters. In the first instance fifteen of (he pupils of the Veterinary 
School were employed to ascertain if they had received any 
shock. 

The reptiles of the French Museum have been removed to 
their new home. The boas had been previously overfed, so that 
they were as easy to handle l)y the keepers as so many cables. 
The crocodUcs were most unmanageable, and it was necessary to 
use nets in order to catch them. Some of the venomous snakes 
were tempted by food offered to them into small cages, in which 
they were shut up hurriedly, and/emoved. Now everything is 
right, and the several inhabitants of the reptile menagerie are 
happy and contented in the new building which will be formally 
opened within a few days by the Minister of Public Instruction. 

The death is announced of one of the most prominent and 
indefatigable members of Col. Gordon’s expedition, Mr. Anson, 
who succumbed to an attack of fever on the 27th of July. The 
deceased was the son of Admiral Anson, and was highly esteemed 
by Col. Gordon for his zeal and usefulness. 

M. X. Ductoux has discovered and given the name of Piw- 
tita^ or Rivotite (in honour of the memory of M. Rivot, late Pro¬ 
fessor of the School of Mines, at, Paris), to a new kind of 
mineral, which is found in small irregular masses, dispersed in a 
yellowish-white chalk, upon the western slope of the Sierra del 
Cadi, in the Spanish province of Lerida, 

We have received the Sixth Annual Report of the Cardiff 
Naturalists’ Society, and are pleased to notice that the year just 
closed has proved most successful; the number of members has 
increased from 190 to 288, and the finances of the society are in 
a good condition. During . the past year, the committee have 
organised for the first time a series of scientific and literary lec¬ 
tures, which have been largely successful. 

The additions to the Zoological Society’s Gardens during the 
past week include two Call Ducks [Anas Iwsclias)^ European, 
presented by Mrs. Wilson; four Little Bustards [Te/rax cam- 
pcstris), European, purchased; a Rhesus Monkey [Macacus cry- 
ikrccus) from India; a Solitary Tinamon [Tinamus solltarins) 
from South America; three Lesser Pin-tailed Sand Grouse 
{Pleroclcs exiisius) from North Africa; two Cornish Choughs 
; {Fregilus graculus)^ European, deposited. 


SCIENTIFIC SERIALS 

The Jotirnal of the Chemical Society for August contains, m 
addition to the usual abstracts from foreign journals, the following 
papers communicated to the Society:—On ipomocic acid, by E. 
Neison and James Bayne. This acid, obtained by the action of 
nitric acid upon jalapin, has been shown by the authors to be 
identical with sehacic acid. This conclusion has been arrived at 
from a comparison of the solubility, melting-point, and composi¬ 
tion of the acids. The potassium, barium (normal and acid), 
lead, and silver salts have been prepared and examined.—Note on 
New Zealand kauri gum, by M.M. Pattison Muir. The gum is 
an exudation from a coniferous tree [Pammara Australis) im¬ 
ported into this country for the purpose of making varnish. 
The action of different solvents and of various reageuts has been 
tried, from which it appears that the substance is a mixture of 
resins with a true gum, and is therefore to be classed as a gum- 
resin.—On certain compounds of albumin with the acids, by 
George Stillingfleet Johnson. Compounds with nitric, hydro¬ 
chloric, sulphuric, orthophosphoric, metaphosphoric, citric, 
oxalic, tartaric, and acetic acids have been obtained. The 
method of preparation consists in dialysing white of egg over 
dilute solutions of the acids. The action of water heated above 
its boiling point upon these compounds has been studied^ and 
special experiments undertaken to ascertain the nature of the 
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action exerted by the dialyser in producing the compounds. The 
author concludes that the following points have been probably 
established by his experiments:—(i) The existence of definite 
compounds of albumin with the acids in simple molecular ratios 
(the probable formula of the nitric acid compound may be given 
byway of illustration—C72H112N18SO222HNO3). (2) The applica¬ 
bility of dialysis to the ready and accurate preparation of these 
compounds. (3) Probable correctness of the formula of 
Lieberkiihn, Loew, and Liebig for albumin.—On a simple method 
of estimating urea in urine, by Dr. W. J. Russell and S. H. 
West. The authors make use of the well-known action of h3rpo- 
chlorites and hypobromites upon urea :— 

CO(NHo)o + 3HCIO = CO2 + 3HCI + 2H2O + Ng. 

The most advantageous solution for this purpose is formed by 
dissolving 100 grms. of caustic soda in 250 c.c. of water, and 
adding 25 c.c. of bromine. A measured quantity of urine is in¬ 
troduced into a bulb-tube of particular form, and then allowed 
to mix with excess of the h3rpobromite solution. The reaction is 
complete in from ten to fifteen minutes in the cold, but on 
warming is complete in five minutes. The apparatus is so con¬ 
structed as to permit the collecting of the evolved nitrogen in a 
tube which is graduated in such a manner that the amount of gas 
read off gives at once the percentage of urea in the urine em¬ 
ployed. A remarkable fact observed by the authors is that in 
the reaction between urea and the hypobromile there is invariably 
eight per cent, less nitrogen evolved than that required by theory. 
With uric acid 35 per cent, of the nitrogen is suppressed, with 
hippuric acid per cent, and with creatinine 25 per cent.— 
The concluding paper is on Dendritic spots in paper, by Huskis- 
son Adrian. 

The Scottish Naturalist for October contains the following 
articles :--On the Salmonid?e of the Eden, Fife, by P. Walker, 
F.G.S.E.—Notes on the entomology of Shetland, by the Rev. 
J. Blackburn and C. E. Lilley.—Concerning aquaria, by Dr. 
Peter White.—Tenthi'edinidze in Rannoch, by P. Cameron.— 
Notes on Lepidoptei'a in Kirkcudbrightshire, by W. D. Robinson 
Douglas.—The occurrence of rare birds in the Carse of Cowrie, 
by Col. Drummond Hay.—Several articles on the fungi of 
Scotland, and a continuation of the lists of Scottish insects, by 
F. Buchanan White, M.D., and D. ’Sharp, M.B. 

The BulUtin de la Sociiti Acclimatation de Paris for June 
opens with a paper by M. Ch. le Doux, on the yield of the co¬ 
coons of the new silkworm Aiiacus aurota, and on the best mode 
of winding the cocoons which are pierced by the moth on its 
escape, or left unfinished by the silkworm.—M. P. Chappellier 
gives an interesting account of the growth and preparation of 
saffron, with special reference to the production of new species 
of crocus and other saffron yielding plants in France.—The East 
Indian possessions of Holland, Java, Sumatra, Borneo, the 
Moluccas, and other islands, are the subject of a paper by M. 
E. Piiilieux, who gives a valuable list of their principM produc¬ 
tions, industrial and otherwise. This list includes no less than 
247 timber-producing plants grown in the East Indies.—Among 
fishery questions perhaps no subject is of more importance than 
the effect produced by the use of fixed engines. Contributions 
to the literature on this point are made by M. Renibaud in a 
letter addressed to the Minister of Marine, and by Dr. Turrel, 
ddegate of the society at Toulon.—M. Delidon continues his 
researches on the change of colour in the silk produced by silk¬ 
worms, caused by a change of food.—M, Keramerer, the inventor 
of cemented tiles for catching oyster-spat, announces that he has 
relinquished his patent rights in the invention which has been 
so successfully adopted by oyster-culturists.—The Minutes of the 
monthly meeting of the society, detailing the various experiments 
made by its members, are very interesting, including observations 
on many diverse subjects.—The Agricultural Society of France 
has offered a prize of 1,000 francs each for the best method of 
artificial irrigation, for the best means of destroying Phylloxera 
vastatiix, for the best economical means of utilising the beetroot 
and its products, for the best horse-breeding establishment in 
Finistere, Cotes-du-Nord, Morbihan, Ille-et-Villaine, and Loire 
Inferieure, and for the educational establishment which shall have 
taken tlie best means to instruct in agriculture and horticulture; 

Zdiscknfi der (Esterraclmchm Gesellschaji fur Mdeorologie, 
Sept. I. —In a former number of this periodical an instrument called 
the nephoscope was described by Herr Braun, intended to serve 
for measurement of the direcdoii and apparent velocity of Hmids. 
He has now made an addition to the nephoscope, by which the 
absolute height of clouds may be determined without any calcula¬ 


tion, and thence also their absolute velocity. Such an instru¬ 
ment has been wanting in meteorology, and will certainly be 
useful. Of course the cloud chosen for measurement must be 
isolated and not very high, and the place of operation must be 
elevated and so placed as to command a view of the cloud’s 
shadow. It is the height of the cloud above its shadow, not 
above the place of observation, which is obtained. The old 
method may stiU be followed with the nephoscope, but it is more 
laborious. The instrument is minutely described with reference 
to an annexed woodcut.—Among the Nldnere Mittheilungen we 
have a notice of Prof. Lommel’s book, '^Wind und Wetter.” 
His explanation of the curves of storms issuing from the region 
of trade winds is somewhat as follows ;—^The rotation of the 
cyclone being in the N.E. trade "wind from N. through W. and 
S. to E., the N.E. trade wind opposes and retards the S.E. 
portion, but accelerates the N.W. portion of the whirl. Thus 
the pressure will be least in the N.W., greatest in the S.E. 
quarter, and progress will be made towards the N.W. Arrived 
in the region of variable winds, the course will be changed accor¬ 
ding to the direction of the prevailing wind. Supposing a storm 
to be on the western coasts of Europe, and the most common 
wind, S.W,, to be blowing, the direction of progress will be E. 
or E.S.E., and this is actually the course commonly taken by 
European storms. 

Me^norie della Societa degU SAeitroscopisti Italians July.—This 
number contains an announcement of the death of Paolo Rosa at 
Rome on the nth of July, and a short statement of his scientific 
labours; it also contains a letter from P. Rosa on the connection 
of solar activity and rainfall, and a paper by the same author on 
the identity of photospheric and magnetic phenomena in connection 
with the proper motion of the sun. Tables are given showing a 
corresponding variation of the magnetic variation with the changes 
in the solar diameter, there being an ii-year period of both, and 
also a secMar period of 66f years. Secchi writes that the spectrum 
of Coggia’s comet corresponded with that of a hydrocarbon, 
and that the continuous spectrum observed therewith was due 
to reflected sunlight, since it disappeared on interposing a Nicol’s 
prism. Prof. Bredichin fixes the lines at 5633, 5164, and 4742 of 
Angstrom’s scale ; and Tacchini at 6770, 5620, 5110, and 4800; 
the longest was 5620, and the brightest 5110. The chromosphere 
as seen in January last is shown in a drawing by Tacebini, and 
be adds that he has seen the chromosphere steadily at an altitude 
of 3° from the horizon, and when the limb of tbe sun was very 
unsteady in a simple telescope.—Tacebini sends a note that four 
bolides travelling together entered our atmosphere on the 27th 
of July, the position and drawing is given 9 they were seen for 40 
seconds.—A number of drawings of Coggia’s comet are sent by 
Tacebini, with a descriptive statement. Wright adds a note that 
the comet’s light was polarised. 

Journal de Physique^ tome Hi, Nos. 29, 30.—In these two 
numbers is an article by M, Berthelot on the principles of Thermo¬ 
chemistry. The study of the evolution of heat in chemical 
combinations is a new branch of science belonging partly to 
physics and partly to chemistry, and the number of facts already 
observed is sufficiently numerous to indicate certain laws wliicb 
M. Berthelot proceeds to set forth. It is, be premises, admitted 
that in a chemical combination the molecules hit sharply one 
against another and give off heat, just as when a hammer strikes 
a bar of iron. From a study of the relations between the amount 
of heat evolved and the amount of work done, it is possible to 
establish some theorems of Thermo-chemistry, i. First prin¬ 
ciple. The amount of heat given off in any reaction is a measure 
of the chemical or physical work done in that reaction. Several 
examples are given. 35-5 grs. of chlorine unite with i gr. of 
hydrogen and form hydrochloric acid, giving off 22 calories. 
The compound occupies the same volume as its component parts. 
Here the physical work is nil and the chemical is 22 E (E being 
the mechanical equivalent of heat.) Again, 8 grs. of O unite 
with I of H to form water. At ordinary temperatures the heat 
evolved is 34*5 calories. But there is a change from gas to 
liquid. Part of the work is chemical, part physical. It is shown, 
then, that the temperature affects the amount of heat evolved; 
this is due to the physical work of exterior pressure. All com¬ 
putations should, when possible, be made with both the com¬ 
ponents and the compound in the state of TMs knot always 
possible; hence the importance of the second prmdple. 2- If a 
system of simple or compound taken hi certmn conditions 
lead to physic^ or chemical changes which bring about a fresh 
state without giving rise to aiiy thm the heat 

given off or absorbed by these ciM^^es dep^ds entirely on the 
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first and last conditions of tlie system. The intermediate states 
do not affect it. For example : C + 02==C02 gives 47 calories. 
Or, C + 0 = C 0 gives 34*5 ; and then, CO + CS^COg gives 12*5, 
and 34*5+12*5=47 as before. We have not space to notice 
the five ** consequences ” from this principle. 3. Third prin¬ 
ciple. Every chemical change effected without the intervention 
of any external energy leads to the production of a body, or 
system of bodies, which give off more heat. For example: 
Sn +0 = SnO gives off in formation 36*9 Cal. ; Sn+ 0 ^ = Sn02 
gives 72*7. Some compounds cannot be formed by their own 
energy acetylene is formed by the union of C and H, but 
it requires the energy of an electric current to induce it.^—^M. 
Laurent describes a hew saccharometer.—^M. Mascart contributes 
an article on the annealing of glass, having special reference to 
the preparation of objectives.—M. Blavier^s paper, continued 
from No. 28, is concluded.—M. Marcy describes a new chro¬ 
nograph of a small size convenient for holding in the hand, 
based on the principle of Duhamel’s.—^There is also an article 
by M. Thurot on Galileo’s experiments on weight. 

Annali di Chimica appUcata alia Medicina^ No. 2, vol. lix., 
August.—The present number begins with a paper in pharmacy 
On the reactions of morphine, from researches by Hermann, 
Kelbrunser, Siebold, and Schneider.—In dietetics, Prof.Fr. Selmi 
contributes a paper entitled “New Study of Milk,” and there is 
also one by Dr. Martin on koumiss^ a vinous liquid obtained by 
the fermentation of milk.—In toxicology there is a paper by 
Pietro Albertoni and Filippo Lussana on the physiological 
criterion for medico-legal proofs of poisoning.—In physiology, 
Prof. G. See furnishes a paper on the action of the salts of 
potassium.—Under “Varieties” there are the following papers:— 
On the culture of Eucalyptus globulus, by Dr. Ledeganck. 
-^The blue colour of linen used for medical purposes, by 
Louquet.—Use of chloroform and ether for stupefying bees, by 
Chairon.—Phenol-camphorated oil for the gummy disease of 
fruits, by Dr, F. F. Adorni.—Bisulphite of soda as an antichlore 
for bleaching, by Dr. T. Schuchardt.—The part concludes 
with a biological notice of Justus Liebig, by G. Ruspini, and a 
review of the fourth part of the Annmris delle Scionze Medicke, 
published by Drs, Pi Schivardi and G, Pini. 


SOCIETms AND ACADEMIES 

PHILADEtPHIA 

Academy of Natural Sciences, April 7.—Dr. Jos. Leidy 
in the chair.—“The Blue Gravel of California,” by E. Gold¬ 
smith. Under the name of “ Blue Gravel” the California gold 
miners, and especially the placer miners, understand a rock 
which underlies the gold-bearing alluvium of that State and 
part of Nevada. It is stated that whenever the gold-bearing 
sand in many localities in the two above-named States has been 
removed by the well-known washing process, the “blue gravel” 
appears. It also. contains gold, which cannot, however, be 
extracted by washi^, the stream of water being unable to disin¬ 
tegrate the rock, wmch is a compact composite one, and not, as 
the name “ gravel ” would imply, a loose material. This so- 
called “blue gravel” is composed of two ingredients widely 
differing in age, namely, of pebbles cemented together by a lava. 
The pebbles are of all sizes. From the general appearance I 
infer that some of these pebbles were derived from the sedi- 
nientary rock, slate, and others from hornblende rock. Entirely 
different in. general aspect from the rounded pebbles is the other 
part of the rock, whidi I have already stated to be a lava. This 
appears to envelop the pebbles completely. This lata is very 
brittle, so much so that the preparation of a thin plate for micro¬ 
scopical obseivation is impossible. The hardness is equal to 
apatite. The most distinguishing crystallisation within the lava 
mass is a black mica, which is probably biotite. I noticed also 
a few grains of quartz, as well as flattened grains of bright yellow 
gold. The conclusion at which I arrive is that the So-called 
‘•blue gravel” of California is a conglomerate of pebbles of 
various kinds cemented together by an acidic lava in which 
crystals of mica (biotite) and grains of gold are imbedded. How 
the gold came into the lava is a question ot some difficulty. 
Whether it was mingled with the pebbles before the lava ran 
over the bed, or whether the gold was ejected from the volcano, 
I am not able to decide. 

_ April 14.—Dr. Ruschenberger, president, in the chair,—Prof. 
Leidy called attention to the “ Bulletin of the United States 


Geological and Geographical Survey of the Territories, No. 2,” 
presented this evening. It contains a “Review of the Verte- 
brata of the Cretaceous Period found west of the Mississippi 
River,” by Prof. Cope. In this article he was quoted iu such a 
way as not fairly to express his original meaning. Thus, on one 
page reference is made to the proceedings of this Academy, in 
which it is intimated that Thespesius occidentalis was referred to 
the Mammalia, and regarded, perhaps, as a Dinosaurian. “ In the 
Proceedings I have rather expressed the reverse, as I state of 
T. occidentalis, among the collection of vertebrate remains, are 
two apparent caudal vertebrae and a first phalanx of some huge 
animal, which I suspect to be a Dinosaurian, thoi:^h they may 
have belonged to a mammalian, I may add that Prof. Cope, 
quoting from the same Proceedings, indicated that I had referred 
Ischyrotherium to a Sirenian. This is so, hut Prof. Cope appears 
to have overlooked the more full account of the animal in the 
Trans, of the Am. Phil. Soc., in which, though I still refer^ it 
with doubt to the mammalia sirenia, I state that the remains 
may have belonged to an aquatic reptile. ” 

May 12.—Dr. Ruschenberger, president, in the chair.—Prof. 
Leidy gave a notice of some new freshwater Rhizopods, having 
all the essential characters of Amoeba, but, in addition, provided 
with tufts of taiHike appendages or rays, from which he pro¬ 
posed to name the genus Ouramoeba. It is possible that Our- 
atnoeba is the same as the Plagioplirys of Claparede, though the 
description of this does not apply to that.—Dr. Chapman made 
the following remarks on the generative apparatus of the Teben- 
nophorus carolinensis :—He found both ova and spermatozoa iu 
the organ regarded first as simply the ovary, later as the testicle. 

May 19.—Dr. Kenderdine in the chair.—“The Veins of 
Beech and Hornbean Leaves.” Mr. Thomas Meehan said 
that De Candolle had noticed some years since a difference 
in the venation between the Fagus ferruginea and lagus sylva- 
tka, the common American and European beeches. In the 
American beech the lateral veins were said to terminate in the 
apex of the serratures, in the European they terminate at the 
base of the sinus. As the statement stood, it conveyed the idea 
that there was a marked difference in structure between these 
two allied species, which did not, however, exist, as growing in 
this country the leaves of the European beech are almost entire ; 
the lateral veins, in approaching the margin of the leaves, curve 
upwards, and connect with the lateral above them, forming a 
sort of marginal vein near the outer edge of the leaf. The veins 
of the American beech curve upward in the same way, but are 
easily arrested, and this sudden cessation of growth produces the 
serra, which are slightly curved upwards.—“Direct Growth 
Force.” Mr. Meehan referred to some potatoes exhibited by him 
to the Academy a few years ago, in which the stolous of a grass 
had penetrated through from one side to the other, preferring, as 
it would seem, to go through such an obstruction to turning 
aside to avoid it. A potato was a rather rough-surfaced body. 
He now exhibited a similar case, only the obstruction was the 
round smooth root of an herbaceous peony. Though not more 
than one-third of an inch thick and round, a stolon of Triticum 
repens, the common couch grass, had pushed itself through. 

May 26.—Dr. Ruschenberger, president, in the chair.—On 
report of the committee to which it had been referred, the fol¬ 
lowing paper was ordered to be published:—“Description of 
two new fossil shells of the Upper Amazon,” by T. A. Conrad. 
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THE UNIVERSITIES COMMISSION REPORT 

I. 

HE publication of this Report has been awaited with 
an interest which rarely attends the issue of a Blue 
Book : and though the Commissioners have taken two 
years and a half over their labours, the result, both in 
its matter and its form, fully justifies their apparent 
delay. We have here presented to us in a concise and 
intelligible shape, the entire financial affairs of the Uni¬ 
versities of Oxford and Cambridge with their Colleges. 
The whole property of these wealthy institutions, its 
sources and its application, the probability of its in¬ 
crease, and their annual income and expenditure, are 
now for the first time laid before the public. 

It is in itself no small thing that these ancient corpo¬ 
rations, with one single exception, should have been pre¬ 
vailed upon without direct Parliamentary pressure to 
reveal their most cherished secrets : for it should be 
remembered that only twenty years ago the first Uni¬ 
versity Commission failed totally in its attempt to extract 
similar information from the unreformed Colleges, and 
that even up to the present time not even a University man 
had materials from which to form a reasonable conjec¬ 
ture as to the wealth of any other College than that of 
which he might happen to be a Fellow, It must be 
admitted that the Colleges come out from this ordeal of 
publicity with a better Show than even their friends had 
anticipated. To produce the elaborate returns which the 
Commissioners required, an immense amount of addi¬ 
tional labour has been thrown upon the College Bursars, 
who, as the Report bears witness, are not over-abun¬ 
dantly requited for the large amount of work they do as 
managers of landed estates and treasurers of the general 
accounts. The Master of Sidney Sussex College, Cam¬ 
bridge, who is also Bursar, has alone proved recalcitrant; 
but as to all the rest, it is pleasant to read the language in 
which the Commissioners express their gratitude for the 
ready assistance which they have received, and the spirit of 
marked courtesy with which they have been met. It had 
been generally anticipated that the system of managing 
estates through these amateur land-agents would not be 
proved to be economical, but the facts seem to have been 
unexpected even by the Commissioners, who report that the 
cost of management of the whole external income ave¬ 
rages somewhat under 3/- per cent. They also state that 
they have no reason to believe ■ that the condition of the 
estates let at rack rent is below the avei-age, though 
probably less outlay is made than by private landlords 
who improve their properties. There is, however, a large 
quantity of land still let on the old system of beneficial 
leases, concerning which method of letting a clear 
description is given in the Report, and the agricultural 
condition of this land is confessedly bad ; but this mode 
of tenure is universally condemned, and is in process of 
being rapidly extinguished. 

With regard to the internal income and its ex¬ 
penditure, the Commissioners are unable, owing to the 
complicated and varying manner in which these ac¬ 
counts are kept, to arrive at any general conclusions, 
VoL. X,—^No. 259 


but they condemn in unhesitating terms the custom 
which appears to prevail everywhere at Cambridge, 
by which the payments of the undergraduates as cau¬ 
tion money and tuition fees are made directly to the 
College tutor, who not unnaturally is induced to regard 
this arrangement as a private affair between himself and 
his pupil, so that in some cases information on this sub¬ 
ject has been unwillingly given, and,in some others alto¬ 
gether withheld. Some disapproval also is expressed of 
the general mode in' which the College accounts are kept, 
which may be explained by the circumstance that they 
were never intended for publicity, and in many instances 
retain the old Latin nomenclature. It was only in a few 
cases that a correctly drawn balance-sheet was obtain¬ 
able, and in some cases the accounts of Trust funds are 
not kept properly ^distinct, and the balances of such 
accounts seem to be occasionally borrowed for the gene- 
I'al purposes of the College, and no interest allowed. It 
is further observed that there is no case of audit by a 
professional auditor. These criticisms, after all, are upon 
minor matters, but they have a certain importance as 
showing that the Commissioners have been both search¬ 
ing in their inquiries and fearless in their comments, and 
also because from the terms of their appointment they 
were not permitted to make any more general recommen¬ 
dations with regard to the wide question of the uses of 
academical endowments. 

The real value of this Report of course lies in the long 
and elaborate array of figures which it gives, and in its 
impressive totals. A mine of reliable information is here 
afforded to University reformers and all those who are 
interested in the advancement of science, from which they 
may learn how vast is the wealth at their disposal, and 
from which they may securely draw materials for a com¬ 
prehensive scheme. The total income of the Universities 
and Colleges in the year 1871, which is the year which the 
Commissioners have fixed upon for all their calculations, 
amounted to no less than three quarters of a million, and 
the number of undergraduates was about 3,500. Of this 
total, Oxford receives the larger share by more than 
70,000/., while the number of undergraduates is just equal* 
Another calculation gives the external income of Oxford 
(by which term the Commissioners intend the revenue 
from endowments) at 336,000/., and the internal income of 
the Oxford Colleges, which is mainly deriv'ed from dues, 
fees, and profits of establishment, at 58,000/., besides 
tuition fees at 30,000/., whereas the sum of only 41,000 f. 
is spent in scholarships, exhibitions, &c. These figures 
should be compared with those lately given to the public 
in the Fifth Report of the Royal Commission on Scientific 
Instruction, which dealt with such voluntary institutions 
as University and King’s Colleges, London, and Owens 
College, and from such comparison the conclusion will 
inevitably be drawn that University education is capable 
of being made self-supporting, and that the University 
endowments can only be justified in so far as they 
encourage, not the teaching, but the advancement of 
learning and science. . ' 

This conclusion is also strongly supported by a more 
minute examination of the figures in this Report beiTOng 
on the income and expenditure of the several Colleges. It 
has long been well known that the educational utility of a 
College bears no relation to the value of its endowments, 
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but this truth can now he enforced by very definite 
exatnples. King's College, Cambridge, has a revenue 
from endowment of 34,000/,, and has from 20 to 30 under¬ 
graduates j Exeter College, Oxford, has an endowment of less 
than 6,000/,, and educates 180 undergraduates, from whose 
payments a profit is derived which exceeds the external 
income by nearly 6,000/. A comparison also between 
Corpus Christi College, Oxford, where the sum of 975/. in 
the year is actually drawn from the endowments to pay 
the balance of the kitchen and buttery accounts, and 
Keble College, which has absolutely no endowment and 
yet exhibits a profit of 500/. on the year’s account, equally 
teaches the lesson that out of tutorial and other fees, and 
fair boarding charges, an unendowed institution is capable 
of paying its own way, even in the face of competition 
witlx extravagant endowments. It appears, then, that by 
fir the larger portion of the University endowments are 
not applied to educational purposes proper, nor apparently 
is it desirable that more should be devoted to that oljject, 
so that those are proved to be not far wrong who have 
urged that all this wealth is in the main wasted upon 
sinecures, and is readily available for the direct advance¬ 
ment of science and pure learning. At Oxford, the 1 leads 
of Houses and Fellows, more than two-thirds of whom 
are non-resident, receive yearly 131,000/., and the re¬ 
mainder of the revenue is expended upon various minor 
charges which are probably inseparable from the posses¬ 
sion of large landed estates and considerable buildings 
and grounds. It is then to this 131,000/. that the atten¬ 
tion of reformers must be directed, iind the question of 
its pi'oper uses becomes the more important when it is 
added that the Commissioners anticipate that in the next 
fifteen years the Colleges will receive an increase, due to 
the fallijag in of beneficial leases, of 123,000/. It is pro¬ 
bable, nat> almost certain, that this total will be consider¬ 
ably increased, partly by a general rise in the value of 
land, and partly through building leases, so that by the 
end of thia century Oxford will have a yearly sum of 
360,000/. upon which there is no present claim of more 
importance than those of Headships and Fellowships. 
If the revenues of Cambridge are treated according to the 1 
same principle of calculation, the amount paid to scholars 
and expended in general purposes being knocked oft and 
the probable increase being included, the Colleges of that 
UniversitJ have at the same date about 160,000/., so 
that Oxford Ayill then appear even more than now the 
richer of the two. In our next article we shall point out 
how this large sum might be yet further inci'cascd, if the 
connection with the Church of England, which has always 
hammered fo ao great an extent the usefulness of the 
Colleges, wepe hnally severed, and if all the academical 
endowments were to be strictly applied to academical 
purposes; bnt even without such severance a sufficient 
surplus is shown to induce the much-desired agreement 
as to its proper application, so that it may not continue 
to be wasted, nor diverted, as some have suggested, to the 
great towns ; a mode of action which will induce all towns 
to do nothing in order that the Universities may eventually 
helF them, and more than ever justify the French criti¬ 
cism that our Universities are nothing more than Hmt^s 
Lycees^ instead of being, as they should be, the active 
centres of learning and research. It is to a tibeyal 
Ministry that we owe the Commission which has yielded 


this valuable Report, but according to all appearances it 
will be a. Conservative Covenimcnt that must undertake 
the more important task of inanguniting the work of 
fundamental University Reform. 


ME TEOR OL 0 GICAL REFORM 

E would invite our readers’ attention to an article 
which appears in this number of NA'rURi': on the 
necessity for placing Physical Meteorology on a rational 
basis. 

It foi'ms the substance of a paper brought before the 
i-ecent meeting of the British Association by Col. Strange, 
who has taken, as our readers well know, a very promi¬ 
nent part in the reconstruction of British Science, and to 
whom wc are indebted for the present very earnest and 
lucidly argued protest in favour of a nioi*e rational way 
of treating meteorology. 

1 Ic begins by dividing meteorology into two branches— 
one of these relating to weather and climate and their 
effects on organised life ; while the other deals with the 
great physical motions of the atmosphere and with their 
causes. 

To know beforehand the climatic peculiarities of a 
watering-place or country seat is no doubt of much im¬ 
portance, especially for an invalid who is in search of a 
healthy locality, but this docs not constitute physical 
meteorology. It forms, wc venture to think, a more im¬ 
portant and certainly a more difficult branch of inquiry 
to study the earth's Envelope as a whole, to ascertain the 
nature of the movements to which, the moveable parts of ^ 
it arc sulijcct, and finally to investigate the physical 
causes of these. It is in this latter aspect that the me¬ 
teorology of the day is so lamentalily deficient. The 
great fault in the pi'csent system has hetm well put by 
Col Strange. 

Two things have been taken for granted by meteoro¬ 
logists. In the first 'place, it has been imagined that the 
sun affects the earth in only one way, namely, by means of 
its I'adiation ; and secondly, they appear to have taken 
for granted that this radiant inftucnce is a constant 
quantity. So much indeed have these most importart 
factors been overlooked, that wc believe no systematic 
effort has yet been made to measure the sun’s radiant 
influence, and indeed no proper instrument has yet 
been devised by which this can be done in a satisfactory 
manner. Without doubt the great question for meteoro¬ 
logists is that put by Col. Strange : Is the sun a constant 
quantity ? ” 

Now, if the evidence in favour of the sun's constancy 
were absolutely overwlielming, even then the present 
system would be at fault, inasmuch as no systematic 
attempts have been made to measure the strength of the 
solar influence: but how much more is the system deficient 
when it refuses to investigate an influence which is certainly 
predominant and most probably inconstant. To give our 
readers some idea of the evidence in favour of this latter 
assertion, let us quote the following words from a letter 
contained in a report presented to the British Association 
by a committee appointed to consider the question of 
scientific organisation ;— 

'' Recent investigations have increased the probatPf 
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of a physical connection between tbe condition of the sun^s 
surface, and tbe meteorology and magnetism of our globe. 

“ In tbe first place, we have the observations of Sir E. 
Sabine^ which seem to indicate a connection between 
sun-spots and magnetic disturbances, inasmuch as both 
phenomena are periodical, and have their maxima and 
minima at the same times. 

On the other hand, the researches of Messrs. Baxendell 
apd Meldrum appear to indicate a relation between the 
wind-currents of the earth and its magnetism, and also 
between the earth's wind-currents and the state of the 
sun’s surface. 

“ In the last place, the researches of Messrs. De la 
Rue, Stewart, and Loewy appear to indicate a connection 
between the behaviour of sun-spots and the positions pf 
the more prominent planets of our system. Whatever be 
the probability of the conclusions derived from these 
various researches, they at least show the wisdom of 
studying together for the future these various branches of 
observational science.” 

A further report by the same committee tells us that 

It is not enough to obtain a record of the areas and 
positions of the various sun-spots. The velocity of 
cyclonic'motion, the chemical nature of the outbursts, the 
disposition and character of the faculae and prominences, 
and many other points, are, as shown by "Mr. Lockyer, 
even more characteristic of the nature of solar action than 
the magnitude of the spotted area, and are equally worthy 
of a careful and constant study.” 

The evidence in favour of some strange and variable 
action of the sun may, perhaps, be compared to that in 
favour of the existence of America before that continent 
was discovered by Columbus; and it might have been 
thought that in an age like the present the difficulty of 
organising solar research would be very much less than 
that experienced by Columbus in organising an American 
expedition ; but this is not the case. Indeed, it is not 
very creditable to tbe scientific authorities of this country 
that they have not entered more readily into a subject of 
this importance. From the quotations given' above, our 
readers will see that this is not the first time the subject 
has been brought before the British Association. 

A large and influential committee, embracing in its 
ranks many of the most distinguished members of the 
Association, endeavoured to bring the subject before the 
Administrative Council of that body, but did not succeed 
in getting the Council to move in the matter, or even to 
pronounce any opinion upon the subject. We hardly 
think this was proper treatment of an important problem, 
which had found such advocates as Col. Strange, Drs. 
l>e la Rue and Joule, Messrs. Baxendell, Lockyer, and 
Meldmm, as well as the general support of the most dis¬ 
tinguished physicists of the country. 

Clearly Col. Strange is right in,supposing that a'problem 
of this importance and extent can.be properly undertaken 
only by Government. His remarks on this subject are so 
well put that we will report them here. Starting with 
the fundamental axiom that private enterprise should be 
allowed the most perfect freedom from interference or 
competition by the State, he lays down the following 
conditions for Government action in any scientific 
problem:— 

(^z) That the probable results of the research be bene¬ 
ficial, in the widest sense of that term, to the community 
at large, or to the various departments of the State. 

{b) That the research is too costly or comnaercially 


too unremunerative to be undertaken and vigorously 
prosecuted by individuals. 

\c) That the research requires continuous, uninterrupted 
work, extending over very long periods, and conducted by 
systematically organised establishments. 

It will at once be seen that all these conditions apply 
to solar research ; and the Governments of other nations 
have already perceived the fact. Our readers are aware 
that the Governments of France and America have it in 
contemplation to establish solar observatories, and a 
recent number of this periodical informs them that the 
German Government has already founded one on a large 
scale, of which it is possible the illustrious Kirchboff will 
be the Director. 

In ’conclusion, as we are advocating a question of 
reform, it is desirable that something in the shape of 
practical suggestions should be made. Now, in the first 
place and with reference to the great problem of Solar 
Physics, we think that this should certainly be encouraged 
by the establishment of a distinct central observatory 
devoted to tbe purpose ; for it would be manifestly unfair 
to our illustrious Astronomer Royal to throw upon him 
the additional burden of an institution so very different 
froin that over which he now presides. 

In the next place, with reference to photographical 
delineations of the solar disc, Col. Strange has made a 
suggestion, at once so practical and simple, that we 
cannot do better thi^n quote his own words :— 

“Witji respect to sun-spot researches,i it fortdttatejy 
happens that the photographic records ’ heed not be all 
taken at the same station. The record of one day taken 
in England can be combined with the record of the next 
day taken at the other side of the globe. Hence, in order 
to obtain this daily record it is only necessary to select a 
certain number of stations in lacallties such that there 
shall always be clear weather at one of them. India 
offers peculiar facilities for such a selection of stations, 
owing to the great variety of climate to be found in that 
country during the same period of the year. Perhaps four 
or five such stations would suffice for India, and if absolute 
continuity of record could not be obtf^ined by them, the 
deficiencies could easily be rqad^ good by stations in Qur 
colonial possessions.” 

It is well known how slowly such things march in this 
country; nevertheless we look with much confidence to 
the forthcoming report of the Royal Commission ap¬ 
pointed to investigate matters of this nature, and to urge 
upon Government such means as they consider shall tend 
to the advancement of science and tp the good of the 
country. PaLI^'OUR Stewart 


VAN DER WAAIS ON THE CONTINUITY OF 
THE GASEOUS AND LIQUID STATES 

O ver de contimdtcit van den gas- en vlocistoftoestand. 
Academisehp'oefschrift Door Johannes Diderik van 
derWaals. (Leiden : A. W. Sijthoff, 1873.) 

HAT the same substance at the same temperatiire 
and pressure can exist in two very different states^ 
as a liquid and as a gas, is a fact of the highest scientific 
importance, for it is only by the careful sJifdy of the 
difference between these^ two slates, the conditions of the 
substance passing from one to the other, and the phenpr 
mena which occur at the “surface which separates a liquid 
from its vapour, that we can expect |o obtain a dynamical 
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theory of liquids. A dynamical theory of “perfect^’ 
gases is already in existence; that is to say, we can ex¬ 
plain many of the physical properties of bodies when in 
an extremely rarefied state by supposing their molecules 
to be in rapid motion, and that they act on one another 
only when they come very near one another. A molecule 
of a gas, according to this theory, exists in two very 
different states during alternate intervals of time. During 
its encounter with another molecule, an intense force is 
acting between the two molecules, and producing changes 
in the motion of both. During the time of describing its 
free path, the molecule is at such a distance from other 
molecules that no sensible force acts between them, and 
the centre of mass of the molecule is therefore moving 
with constant velocity and in a straight line. 

If we define as a perfect gas a system of molecules so 
sparsely scattered that the aggregate of the time which a 
molecule spends in its encounters with other molecules 
is exceedingly small compared with the aggregate of the 
time which it spends in describing its free paths, it is not 
difficult to work out the dynamical theory of such a 
system. For in this case the vast majority of the mole¬ 
cules at any given instant are describing their free paths, 
and only a small fraction of them are in the act of en¬ 
countering each other. We know that during an encounter 
action and reaction are equal and opposite, and we as¬ 
sume, with Clausius, that on an average of a large number 
of encounters the proportion in which the kinetic energy 
of a molecule is .divided between motion of translation of 
its centre of mass and motions of its parts relative to 
this point approaches some definite value. This amount 
of knowledge is by no means sufficient as a foundation 
for a complete dynamical theory of what takes place 
during each encounter, but it enables us to establish cer¬ 
tain relations between the changes of velocity of two 
molecules before and after their encounter. 

While a molecule is describing its free path, its centre 
of mass is moving with constant velocity in a straight 
line. The motions of parts of the molecule relative to the 
centre of mass depend, when it is describing its free path, 
only on the forces acting between these parts, and not on 
the forces acting between them and other molecules which 
come into play during an encounter. Hence the theory of 
the motion of a system of molecules is very much simpli¬ 
fied if we suppose the space within which the molecules 
are free to move to he so large that the number of mole¬ 
cules which at any instant are in the act of encountering 
other molecules is exceedingly small compared with the 
number of molecules which are describing their free paths. 
The dynamical theory of such a system is in complete 
agreement with the observed properties of gases when in 
an extremely rare condition. 

But if the space occupied by a given quantity of gas is 
diminished more and more, the lengths of the free paths 
of its molecules will also be diminished, and the number 
of molecules which ate in the act of encounter will bear a 
larger proportion to the number of those which are 
describing free paths, till at length the properties of the 
substance will be determined far more by the nature of the 
mutual action between the encountering molecules than 
by the nature of the motion of a molecule when describing 
its free path. And we actually find that the properties 
df the substance become very different after it has reached 


a certain degree of condensation. In the rarefied state 
its properties may be defined with considerable accuracy 
in terms of the laws of Boyle, Charles, Gay-Lussac, 
Dulong and Petit, &c., commonly called the gaseous 
laws.” In the condensed state the properties of the sub¬ 
stance are entirely different, and no mode of stating these 
properties has yet been discovered having a simplicity 
and a generality at all approaching to that of the “ gaseous 
laws.” According to the dynamical theory this is to be 
expected, because in the condensed state the properties of 
the substance depend on the mutual action of molecules 
when engaged in close encounter, and this is determined 
by the particular constitution of the encountering mole¬ 
cules. We cannot therefore extend the dynamical theory 
from the rarer to the denser state of substances without at 
the same time obtaining some definite conception of the 
nature of the action between molecules when they are so 
closely packed that each molecule is at every instant so 
near to several others that forces of great intensity are 
acting between them. 

The experimental data for the study of the mutual 
action of molecules are principally of two kinds. In the first 
place we have the experiments of Regnault and others on 
the relation between the density, temperature, and pressure 
of various gases. The field of reseaixh has been recently 
greatly enlarged by Dr. Andrews in his exploration of the 
properties of carbonic acid at very high pressures. Ex¬ 
periments of this kind, combined with experiments on 
specific heat, on the latent heat of expansion, or on the 
thermometric effect on gases passing through porous 
plugs, furnish us with the complete theory of the sub¬ 
stance, so far as pure thermodynamics can carry us. 

For thefui ther study of molecular action we require expe¬ 
riments on the rate of diffusion. There are three kinds of 
diffusion—that of matter, that of visible motion, and that of 
heat. The inter-diffusion of gases of different kinds, and 
the viscosity and thermal conductivity of a gaseous 
medium, pui'e or mix^d, enable us to estimate the amount 
of deviation which each molecule experiences on account 
of its encounter with other molecules. 

M. Van der Waals, in entering on this very difficult 
inquiry, has shown his appreciation of its importance in 
the present state of science; many of his inves igations 
are conducted in an extremely original and clear manner ; 
and he is continually throwing out new and suggestive 
ideas ; so that there can be no doubt that his name will 
soon be among the foremost in molecular science. 

He does not, however, seem to be equally familiar, as 
yet, with all parts of the subject, so that in some places, 
where he has borrowed results from Clausius and others, 
he has applied them in a manner which appears to me 
erroneous. 

He begins with the very remarkable theorem of 
Clausius, that in stationary motion the mean kinetic 
energy of the system is equal to the mean virial. As in 
this country the importance of this theorem seems hardly 
to be appreciated, it may be as well to explain it a little 
more fully. 

When the motion of a material system is such that the 
sum of the moments of inertia of the system about three 
axes at right angles to each other through its centre of 
mass does not vary by more than small quantities from a 
Qonstant value, the system is said to be in a state of sta^ 
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tionary motion. The motion of the solar system satisfies 
this condition, and so does the motion of the molecules 
of a gas contained in a vessel. 

The kinetic energy of a particle is half the product of 
its mass into the square of its velocity, and the kinetic 
energy of a system is the sum of the kinetic energy of its 
parts. 

When an attraction or repulsion exists between two 
points, half the product of this stress into the distance 
between the two points is called the Virial of the stress, 
and is reckoned positive when the stress is an attraction, 
and negative when it is a repulsion. The virial of a 
system is the sum of the virial of the stresses which exist 
in it. 

If the system is subjected to the external stress of the 
pressure of the sides of a vessel in which it is contained, 
the amount of virial due to this external stress is three 
halves of the product of the pressure into the volume of 
the vessel. 

The virial due to internal stresses must be added to 
this. 

The theorem of Clausius may now be written— 

J 2(w v-^) = Z^+ -12 2 {R r) 

The left-hand member denotes the kinetic energy. 

On the right hand, in the first term, ^ is the external 
pressure on unit of area, and V is the volume of the 
vessel. 

The second term represents the virial arising from the 
action between every pair of particles, whether belonging 
to different molecules or to the same molecule. R is the 
attraction between the particles, and r is the distance 
between them. The double symbol of summation is used 
because every pair of points must be taken into account, 
those between which there is no stress contributing, of 
course, nothing to the virial. 

As an example of the generality of this theorem, we 
may mention that in any framed structure consisting of 
struts and ties, the sum of the products of the pressure 
in each strut into its length, exceeds the sum of the pro¬ 
ducts of the tension of each tie into its length, by the 
product of the weight of the whole structure into the 
height of its centre of gravity above the foundations. 
(See a paper on “Reciprocal Figures, &c.” Trans. R. S. 
Edin., vol. xxvi. p, 14. 1870.) 

In gases the virial is very small compared with the 
kinetic energy. Hence, if the kinetic energy is constant, 
the product of the pressure and the volume remains con¬ 
stant This is the case for a gas at constant temperatxire. 
Hence we might be justified in conjecturing that the tem¬ 
perature of any one gas is determined by the kinetic 
energy of unit of mass. 

The theory of the exchange of the energy of agitation 
from one body to another is one of the most difficult 
parts of molecular science. If it were fully understood, 
the physical theory of temperature would be perfect. At 
present we know the conditions of thermal equilibrium 
only in the case of gases in which encounters take place be¬ 
tween only a pair of molecules at once. In this case the 
condition of thermal equilibrium is that the mean kinetic 
energy due to the agitation ^ the centre of mass of a 
molecule is the same, whatever be the mass of the mole¬ 
cule, the mean velocity being consequently less for the 
more massive molecules. 


With respect to substances of more complicated con¬ 
stitution, we know, as yet, nothing of the physical con¬ 
dition on which their temperature depends, though the 
researches of Boltzmann on this subject are likely to 
result in some valuable discoveries. 

M. Van der Waals seems, therefore, to be somewhat too 
hasty in assuming that the temperature of a substance is 
in every case measured by the energy of agitation of its 
individual molecules, though this is undoubtedly the case 
with substances in the gaseous state. 

Assuming, however, for the present that the tempera¬ 
ture is measured by the mean kinetic energy of a mole¬ 
cule, we obtain the means of determining the virial by 
observing the deviation of the product of the pressure 
and volume from the constant value given by Boyle’s 
law. 

It appears by Dr. Andrews’ experiments that when the 
volume of carbonic acid is diminished, the temperature 
remaining constant, the product of the volume and pres¬ 
sure at first diminishes, the rate of diminution becoming 
more and more rapid as the density increases. Now, the 
virial depends on the number of pairs of molecules which 
are at a given instant acting on one another, and this 
number in unit of volume is proportional to the square 
of the density. Hence the part of the pressure depend¬ 
ing on the virial increases as the square of the density^ 
and since, in the case of carbonic acid, it diminishes the 
pressure, it must be of the positive sign, that is, it must 
arise from attraction between the molecules. 

But if the volume is still further diminished, at a certain 
point liquefaction begins, and from this point: till the gas 
is all liquefied no increase of pressure takes place. As 
soon, however, as the whole substance is in the liquid 
condition, any further diminution of volume produces a 
great rise of pressure, so that the pi'oduct of pressure and 
volume increases rapidly. This indicates negative virial, 
and shows that the molecules are now acting on each 
other by repiihiofu 

This is what takes place in carbonic acid below the 
temperature of 30*92° C. Above that temperature there is 
first a positive and then a negative virial, but no sudden 
liquefaction. 

Similar phenomena occur in all the liquefiable gases. 
In other gases we are able to trace the existence of attrac¬ 
tive force at ordinary pressures, though the compression 
has not yet been carried so far as to show any repulsive 
force. In hydrogen the repulsive force seems to prevail 
even at ordinary pressures. This gas has never been 
liquefied, and it is probable that it never will be liquefied, 
as the attractive force is so weak. 

We have thus evidence that the molecules of gases 
attract each other at a certain small distance, but when 
they are brought still nearer they repel each other. This 
is quite in accordance with Boscovich’s theory of atoms as 
massive centres of force, the force being a function of the 
distance, and changing from attractive to repulsive, and 
back again several times, as the distance dimini^sefe. If 
we suppose that when the force begins to bb r^u|j^V^ it 
increases very rapidly as the distance dimMsfe^ ^ as to 
become enormous if the distance is less by a i^aH 
quantity than that at which the force first begins to bb 
repulsive, the phenomena will, tie precisely the same as 
those of smooth elastic sph^es* ; 
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M. Van der Waals tnakes his'molecules elastic spheires, 
which, when not in contact, attract edch other. His 
treatitlent of the molecular pressure ” arising from their 
attraction seems ingenious, and on the Whole satisfactory^ 
though he lias not attempted a complete calculation of 
the attractive virial in terms of the law of force. 

His treatment of the repulsive virial, however, shows a 
departure from the principles on which his investigation 
is founded. He considers the effect of the size of the 
molecules in diminishing the length of their “ free paths,’’ 
and he shows that this effect, in the case of very rare gases, 
is the same as if the volume of the space in which the 
molecules are free to move had been diminished by four 
times the sum’,of the volumes of the molecules themselves. 
He then substitutes for F, the volume of the vessel in 
Clausius’ formula, this volume diminished by four times 
the molecular volume, and thus obtains the equation— 

(^+ /^JcK-zo^A’Ci + u/), 

where p is the externally applied pressure, is the 

molecular pressure arising from attraction between the 
molecules, which varies as the square of the density, or 
inversely ds the square of the volume. The first factor is 
thus what he considers the total effective pressure. V is 
the volume of the vessel, and b is four times the volume 
of the molecules. The second factor is therefore the 
effective volumewithin which the molecules are free 
to move. 

The light hand member expresses the kinetic energy, 
represented by the absolute temperature, multiplied by a 
quantity, A’, constant for each gas. 

The results obtained by M. Van der Waals by a 
comparison of this equation with the deterrhinations of 
llegnautt and A.ndrews arn very striking, and would 
almost persuade tiS that the equation represents the true 
state of the cdSe. But though this agteement Would be 
strong evidence in favour of the accuracy df dn empirical 
formula devised to represent the experinieiital results, 
the eqtiatioh of M. Van der Wadis, professing as it docs 
to be derived froiri tile dynamical theory, must be sub¬ 
jected to a much more severe critioisiii. 

It appears to me that the equation does not agree With 
the theorem of Clausius On Which it is founded. 

In that theorem p is the pressure ol the sides of the 
vessel, and F i§ the volume of the vessel. Neither of 
these'qUahtitteS iS’Subject tO Correction. 

Tile asstiiiiptiori that the kiilOtic energy is determined 
by the temperatui'e is trite for perfect gases, and we have 
no evidence that any other law holds fOr g ises, even iiedr 
their liquefy ing point. 

The Only source of deviation ffom Boyle’s law is 
therefore to be looked fOf in the term (AV), which 
expresses the Virial. The effect of the repulsion of the 
molecules, catisiiig them tO det like elastid Spheres, is 
therefore Tb fee fOUhd' by' Odictilatidg" the virial of this 
„ repulsioh.;',' ^ ' V'! "" 

'Neiieeting the^efeerof dttmmofi, i find that the effect 
of the iiiipuisiVefeptiMOfifeduceiS the equation Of ClausiUs 
to the form— 

pv = I I - 3 log.(l - 8 ^-4- 17 ^ - &C.) I 

where «r is the . density oi the molecuM and p the medh 
Of the medium. 


The form of this equation is quite different from that of 
M. Van der Wadis, though it indicates the effect of the 
impulsive force in increasing tile pressure. It takes ho 
account of the attractive force, a full discussion Of which 
would carry us into considerable difficulties. 

At a constant temperature the effect of the attractive 
virial is to diminish the pressure by a quantity varying 
the squdre of the density, ds long as the encounters 
of the molecules are, on the Whole, between two at a 
time, and not ‘between three Or more. The effect of 
the attraction in deflecting the paths Of the lliolectiles 
is to make the number of molecules which at any giveti 
instant are at distances between'r and f + dr of edoh 
other greater than the number in an equal volume at a 
gireater distance in the proportion of the velocities corre¬ 
sponding to these distances. As the teniperattite rises, 
the volume being constant, the ratio of these velocities 
approaches to unity, so that the distriButiOri of molecules 
according to distance becomes more uniform, and the 
virial is thus diminished. 

If there is a virial arising from repulsive forces acting 
through a finite distance, a rise of temperature Will in¬ 
crease the amount of this kind Of viridl. 

Hence a rise Of temperature at constant Volume will 
produce a greater increase of pressure than that given by 
the law of Charles. 

The isothermal lines at higher temperatures will exhibit 
less Of the diminution of pressure due to attraction, and 
as the density increases Will show inore of the increase of 
pressure due to repulsion. 

I must not, however, while taking exception to part of 
the work of M. Van der Waals, forget to add that to him 
alone are due the suggestions which led tne to examine 
the theory of virial more carefully in orddr to explore tlie 
continuity of the liquid and the gaseous slates. 

^ 1 cannot now enter into the comparison of his theorcth 
cal results with the experiments of Andrews, but 1 would 
call attention to the able manner in Which hu expounds 
the theory of capillarity, and to the remarkable phenomenon 
of the surface tension of gases Which he tells (p. ^8) has 
been observed by Bosscha in tobacco smoke. AS tdbacCd 
smoke is simply warm air With a slight excess of carbonic 
acidj carrying Solid particles alpng With it, the change of 
properties at the surface of the cloud must be very slight 
compared with that at the surface where two really diffc- 
rent gases first come together.- Ifj therefore, the pheno¬ 
menon observed by Bosscha is a true instance of surface- 
tension, we may expect to discover much more striking 
I phenomena at the meeting-place of different gaseS, if we 
caii make our observations before the surface of discon¬ 
tinuity has been obliterated by the inter-diffusiOn of the 
gases. ]i CLEnk-MAj<.WEiL 


Letters to fME editor 

[The Editar dons mt hold himself responsible far opikiofu eJcpineSsed 
by his correspondents^ h either can he iimlertnke to reitirk} 
or to correspond with the writers of, rejected kmnuscriptsi 
No notice is taken of amnymous comnmnicationsP\ 

An Ariagram 

The practice of enclosing discoveries in sealed packets and 
sending them to Academics, seems so inferior to the old one of 
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Huyghens, that the following is sent you for publication in the 
old conservated form i— 

West 


Manufactured Articles 

There are precedents to justify a hope that it would be no ex¬ 
cursion beyond the province of Nature, if somebody who knows 
that molecules possess the essential character of a manufactured 
article were kindly to explain how he knows a manufactured 
article when he sees it, in his mind’s eye or elsewhere. 

The answer used to be contrivance, design ; an end, a pur¬ 
pose ; means for the end, adaptation to the purpose.” This, it 
was said, we find in a watch; “we perceive that its several parts 
are framed and put together for a purpose.” The same thing, it 
was further said, we find still more in the works of nature, “ and 
that in a degree which exceeds all computation.” And why so 
much more? Because “the contrivances of nature surpass the 
contrivances of art, in the complexity, subtlety, and curiosity of 
the mechanism; and still more, if possible, do they go beyond 
them in number and variety.” This was the old answer: the 
new one is contained in such phrases as these : “ exact equality,” 
“exact unison,” “exactly the same magnitude,” “ constants not 
approximately but absolutely identical.” 

Here it is hard not to stop and ask what can possibly jprove 
that these things are absolutely so : or what can possibly contri¬ 
bute the smallest probability to a hypothesis that anything is 
absolutely anything, I do not say among the laws of nature, but 
among its collocations. Very likely it might be proved that the 
mean-square variation in the value of one of the above-mentioned 
constants is a prodigiously smaller fraction of its mean value than 
any other fraction which the molecular theory has occasion, to 
take account of; and anyhow the fact remains that a molecule 
of bismuth, for instance, differs from a molecule of lead immensely 
more than^ two molecules of either can differ from one another. 
Perhaps this will do as well for the argument; if so, there is no 
excuse for the absolute; and whether or no, the argument will 
be the better for explanation, or perhaps it will be the worse for 
the argument. 

However this may be, the difference between 'the old answer 
and the new one is rather instructive. An eager disputant might 
say the new one was contradictory of the old one; but it is safer 
to say that the new is at best independent of the old. Clearly a 
watch is about tlie last thing which would be cited to illustrate 
the new sort of manufactured article. The examples which our 
authors do by preference cite are coins, weights, and measures ; 
and certainly it would be difficult to name manufactured articles 
which should better exemplify uniformity for the sake of uni¬ 
formity. And for a very good reason {that is the worst of it); 
because the purposes of coins, v^eights, and measures a^e 
defeated, they who handle them deceived, and (as our" 
' authors are careful to say) they who manufacture them 
deceivers, so far as the things are not uniform. So the infer¬ 
ence from such things only comes to this, that uniformity is 
a character of manufactured articles when uniformity is part of 
the purpose of manufacture. Is then the new argument, after 
all, a special case of the did one? Not so : for when men pro¬ 
duce as a novelty a special case of an old argument, this must 
be because it is an especially strong case of the same; but we 
hsave seen that the old argument owes much of its virtue to com- 
pleHty and variety y therefore, our modern manufactured articles, 
wMdi are above all things simple and uniform, will only furnish 
a special case of the old argument by furnishing an especially 
weak one. Design, in short, has nothing to do with the new 
argument, and we must look for analogies among manufactured 
articles which are uniform, not because uniformity adapts them 
to their purpose, but simply because they are manufactured 
articles. 

The nearest approach I can think of is to be found on a scale 
almost moleeu’ar, for number and sometimes for magnitude, in 
a London wilderness of similar aud similarly situ ited houses. It 
is oppressive to walk post these boxes so nearly identical in form, 
and to think of the infinite variety of their contents; to think 
ho# different they would have been, and how much fitter for 
their purposes, if their inhabitants could have secreted them as 
a snail secretes his shell And why does it make aU the dMer- 
ence that they have been manufactured? Why did not the 
manufacturer vary them according to,the interests connected 
with them? Of course because he did not care about those 


interests; because he could not foresee them y and because it 
would not answer to try and provide for them. And now we 
understand the sort of manufacturer the new argument reveals : 
a manufacturer who does not care what becomes of his articles 
the moment he gets them off his hands by his formulas beginning 
to be interpretable; a manufacturer who cannot solve his own 
equations except in a grossly approximative fashion j a manufac¬ 
turer who could not give his coastants the proper values if he 
knew what values to give them. 

Uniformity, in short, is not as such the sign of a manufac¬ 
tured article, except as it may be the sign of an imperfect 
manufacturer. I do not suppose this is what the new argument 
is meant to mean ; but this, I submit, is what it does mean. 
Perhaps, however, some competent supporter of it will kindly 
explain it a little. C. J. Monro 


Yorkshire College of Science 

Will you permit a few words upon your allusion td this Col¬ 
lege in a leading article of the 8th inst. ? 

If its promoters have confined their present efforts to the establish¬ 
ment of a Faculty of Science, one cause has been that the amount of 
their funds compelled a selection instead of a comprehension of 
subjects. With a capital of 36,000/. they could not venture to 
cover so large a field as Owens College commenced upon with 
an invested endowment of four times the amount. But already, 
before our doors are opened, we have cheering signs that in pro¬ 
viding a function to which endowments may be entrusted, the 
College will accrete to itself aid from widely-divergent quarters. 
The Royal assent has been given to an amended scheme of the 
Endowed Schools Commissioners for the Akroyd Charity, by 
which an important annual residue is allotted to the College, Witn 
representation upon the Trust. By the liberality of the Cloth- 
workers’ Company, the sum of 500/. per annum is set apart for 
three yeats for a Professor of Textile Industries and for Scholar¬ 
ships. Is it unreasonable to hope that new professorships will 
be established by the generosity of private individuals ? The 
existence here of a flo^Urishing School of Medicine is favourable 
to your views of massing the Faculties, and already a first link of 
union is being forged between the two bodies in reUtion to the 
classes in Chemistry. 

Do not suppose that the College adopts Pannus mihiyarn's as 
its motto. A thoroughly practical community must run a risk 
of magnifying the practice of science rather than its theorv^ but if 
the selection of professors has been fortunate, there is no doubt 
that;: udents will be taught practice through theory. Your 
forcible remarks will doubtless strengthen the hands of certain 
liberal donors to the College, who have offered increased sums 
when an Arts Faculty can be established. 

Leeds, Oct. I 3 R. REYNOLDS 


On the Process of Tone-making iti drgan-pipds 

_ The natural order of harmonic progression in an open organ- 
pipe is well known. That there is from the same pipe an inverse 
order of harmonics equally natural is not equally well known. 
There is no intimation that I am aware of, in any treatise on 
soimd, of this fact hav^ been observed, and the absence of recog¬ 
nition is no doubt attributable to a general disregard of the study 
of the comparative acoustics of musical instruments. My inves¬ 
tigations into the process of tone-making in organ-pipes and 
other instniments have clearly shown me that there is au order 
of transitive harmoniGS distinct from the order of concomitant 
harmonics or “ over-tones.” Why I call them “ transitive” Will 
bo apparent in the argument. Certain it is that our mimaphonic 
power in organ-pipes and in other musical devices depends on 
the command we can ensure over these two orders distinctively, 
and also on their comparative influences on the tones produced. 
In this manifestation of an inversion of harmonic progression, 
the nature, and, without extravagance one may say, the individu¬ 
ality, of the aeroplastic reed is most fully pronounced. Experi¬ 
mental proof is easily obtained, and, whilst bringing mto 
prominence the peculiar display, will at the same time famish 
indubitable evidence of the formative power esxerdsed by the 
air-reed in the process of tone-making. 

By the term “ tone-making” is to be understood the manner 
of origination not merely of a note of defined pitch emitted by a 
musi^ instrument, but also of all Ihe constituent sounds wMch 
give colour or quality to the not^ and enter into the effect per¬ 
ceived by the ear. The according to his sagadty, seizes 
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on the faintest hints of nature, and with more or less conscious¬ 
ness of insight into law is able to control ihe process. 

The modern theory of musical quality, or timh 7 % for which we 
are indebted primarily to Johannes Muller, and subsequently to 
Helmholtz, who by elaborate investigation has made the subject 
specially his own, takes account only of the varying intensities 
of the harmonics present in the compound tone, classed in two 
series, the “ open^’ and the stopped,” or otherwise the “even” 
and “uneven,” in regular progression. To the system of asso¬ 
ciated sounds in harmony the present inquiry has no reference ; 
my purpose is to press the claim for recognition of another series 
in addition to these, to show that quality, and especially mima- 
phonic quality, in sounds, in whatever degree attributable to 
harmonics combined with the fundamental, is no less dependent 
for its character on the “ order ” in which harmonics come on or 
develop themselves in the growth of the tone. In plants there 
is a direct order of appearance—leaves, then flowers ; a reversed 
order is as natural, and flowers come before leaves. 

If an “ open diapason ” pipe of small scale is taken, and some 
slight variation made in the voicing, the pipe may be converted 
into a “flute harmonique,” and it will give a note an octave 
higher than before ; that is to say, the fundamental is abolished, 
and the octave or first harmonic reigns in its stead. The pipe 
will probably be now “unsteady,” frequently attempting to- 
reinstate the fundamental. This tendency we may counteract 
by drilling a small pin-hole at the side of the pipe, and the 
trifling amount of external air thereby admitted will destroy the 
tendency, by preventingfthe perfect formation of the node required 
by the fundamental. ‘ The perforation should be made at the 
true point of localisation of the node, which (as explained in a 
former letter in Nature, vol. ix., p, 301) is at about ^ of the 
whole length of pipe reckoned from the level of the mouth. If 
we next enlarge the hole at the foot of the pipe, thus allowing 
greater force to the wind-current, and if we have properly mani¬ 
pulated the pipe, we shall on the trial of its sound hear the twelfth 
coming on as the forerunner of the octave, most distinctly and 
with a perceptible interval between the appearance of the twelfth 
and octave. The effect is more certain if the mouth is cut to a 
height less than that marked by scale, which would be -J of the 
width of mouth; and if, further, the pipe is slightly coned—a pro¬ 
vision favouring the harmonic. By other changes of treatment, 
the fifteenth or double octave may be brought out as the intro¬ 
ductory harmonic, and the twelfth following, and if we will we 
may restore the original ground-tone. The “ flute harmonique ” 
in this style is to be chosen for this experiment, not as repre¬ 
sentative of quality, but that in this overstrained condition it 
clearly defines the entrance of each harmonic, the order of suc¬ 
cession, and the interval between each. In other varieties of pipe 
the “quality” is characterised by these harmonics, and in this 
order, but so blended as it were in a “portamento” glide that 
even critical ears fail to detect the elements combined into the 
effect. It is, so to speak, “an excess ”of nature, which is often 
necessary to open our eyes to the perception of her commonest 
realities. 

A diapason pipe is never so strong and brilliant in character as 
when it is just verging on the transmutation of fundamental to 
octave ; for good vigorous quality, therefore, it is restrained only 
to just within the limit; nevertheless the presence of the octave- 
harmonic as the precursor of the fundamental should always be 
felt with its jubUant energy, then afterwards, the fundamental 
taking full possession of the pipe, producing its own octave- 
harmonic with almost equal exuberance of power. The pre¬ 
cursory harmonic is of the transitive order. We have to 
recognise two distinct series of open harmonics—the direct 
order, over-tones of the fife, which are derivatives of the funda¬ 
mental, and the inverse order, the tones of which may be called 
§km-tones oj the reed, for they are thrown off by the reed in swift 
succession, and declare the non-isochronous nature of the air- 
reed's motion. There is nothing erratic about these stemnal 
harmonics or the order of their appearance ; they are due to the 
untamed vigour of the reed, and have this distinguishing law— 
they are transitive, each one dies in giving birth to the next, 
whereas the over-tones of the pipe coexist with the fimdamental, 
and are the direct consequence of the excess of excitation in the 
air-column of the pipe (see more at length in Nature, vol. viii., 
p. 383), providing a safety-valve for the permanence of pitch in 
the ground-tone, by employing the surplus energy acquired from 
the reed’s vivacity in new forms of growth. 

Whenever from an organ-pipe we hear harmonics together 
with the fimdamental, then the air-reed is vibrating to its fullest 
mplitnde, for it is the superabundant vitality of the air-column 


that sustains the coexistent ones ; but when we hear harmonics 
independent of the fundamental, then we may be sure that they 
are the expression of the higher activity of the reed itself, then 
working with lessened ampUiude of motion, yet with greater 
velocity of vibration. 

The genesis of these tones is due to the association of reed and 
pipe. Without the pipe the reed could not produce tone, would 
be barren as one sex. As the pipe is silent and requires some 
external impulses to bring it into life, so the air-reed needs some¬ 
thing to act upon before it can vibrate or swerve from its course 
in minute degree ; some inequality of environment is all it asks — 
some alliance with power distinct from its own. Take away the 
pipe, leave it only the mouth, and it will pull against that and 
begin to work according to its nature, and even in that rudimen¬ 
tary condition will elicit tone of definite pitch. 

Many classes of organ-pipes give harmonics of the direct order 
without a trace of those of the inverse order ; on the other hand, 
the several varieties of pipes which give the inverse order invari¬ 
ably yield the direct order subsequently with the ground tone ; 
and why ? It will be comprehended at once, if I have I'endered my 
meaning clearly, that the initial harmonics proclaim the intense 
vigour of the reed, and that force, unabated in strength, although 
widened in scope, is transferred to the air-column of the pipes 
The difference of effects produced by the two orders constitute, 
that variety of quality which distinguishes string-tone from horn- 
tone, and a further modification chiefly in relative times of se¬ 
quence asserts its peculiarity as reed-tone; yet, again, there are 
in both series departures from truth of pitch, in some qualities 
an over-flatness of oiie or more harmonics, and in some an over¬ 
sharpness. The blast of the trumpet combines both flat and 
sharp harmonics strongly. The direct order of harmonics may 
be likened to an ascending arpeggio coalescing into a chord—the 
transitive to a descending arpeggio, in some instances having 
intervals regularly defined, in others starting abruptly and with 
wayward intensity, and in other displays passing swiftly onward 
to the lulness of tone, imperceptibly blended as is the “porta¬ 
mento ” glide of voice or string. 

In all the “ Geigens” and “ Gambas ” and similar organ-pipes 
mimaphonic of “ stringy quality,” the transitive harmonics are 
the true cause of their speciality. Numerous experiments prove 
this to the eye as well as to the ear, 1 shall be able to show that 
the ‘ * Gambas” are characterised also by an over-sharpness of these 
transitive harmonics, and this paper is a necessary introduction 
to my proposed examination ot the mode in which the peculiar 
quality of tone is built up in this attractive class of pipes. 

Hermann bMrni 


Can Land-Crabs Live under Water? 

Permit me to inform Mr. J. C. Galton that the authority for 
my statement in the “Outlines of Physiology” is also derived 
from “ some book or other ; ” and that this “turns out” to be 
the classical “ liist. Nat. des Crustaces ” of Milne-Edwards, 
vol. ii. pp. 16, 18, with which perhaps, your correspondent is 
unacquainted. 

Milne-Ed wards, in his turn, refers (p. 19) to those who have 
studied the land-crabs in the Antilles and on the South American 
coast, viz , Rochefort, Feuillee, Labat, and Brown. He else¬ 
where, also, treats the subject as a comparative anatomist and 
physiologist (Ann. des Sciences Nat. ; Todd’s “ Cyclopaedia”). 

Whether the land-crabs of the east differ in their habits from 
those of the west is of course open to inquiry j and also in what 
ways (either anatomically or physiologically) they differ; but the 
question is clearly not whether they can survive for a few hours 
under water, but whether practically they can live in that element 
or are at last asphyxiated in it. 

lo, Saviie Row, Oct. 6 John Marshall 


Bright Meteors 

At 8.55 this evening a party of six observed a meteor in the 
constellation Aries, or below it, which emitted light sufficient to 
cast a bright gleam on the neighbouring trees. The body of tlie 
meteor shot rapidly along a course extending about 20°. It then 
seemed to explode suddenly, and ics track was luminous for a 
short time. The granular dibris of the meteor continued to 
pursue^with very much retarded velocity a path-slightly deflected 
from its former course : it continued to do so for several degrees*' 
and it was, I think, fully a minute after the explosion that 
several of us almost simultaneously exclaimed, “It is falling.” 
It resembled the expiring light of one globe of a rocket charged 
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with golden rain. The falling motion was very slow. I thmk 
it was visible for two minutes after the explosion, but though we 
tried more than once to consult our watches, the light was 
insufficient. Henry H. Higgins 

Rainhill, Oct. II 


on the evening of July 27, this year. The bow was so perfect 
that the colours were easily distinguishable—that is, of course, 
the main colours. The appearance lasted about five or ten 
minutes (10.35 to 10.4S p.m.) Jokn Latchmore, Jun, 
Leicester, Oct 12 


An exceedingly brilliant meteor was seen here about 8.50 on 
Sunday evening, which was so bright that it attracted general 
attention, the light from it being as strong as an unusually bright 
flash of lightning, but more white. On looking up I saw, near 
the zenith, a long almost straight and uninterrupted ribbon of 
light, somewhat pointed at the end towards the north-east. 
After watching it for some time and noticing that it retained its 
brilliancy, I began slowly counting, and counted up to twenty 
before there was any noticeable diminution of luminosity. The 
last portion visible was the end opposite the pointed end, which 
appeared as a faintly luminous patch as large as the apparent 
disc of the moon. I consider that, from its first appearance, it 
was visible from So to 100 seconds. 

Wisbech, Oct ii A. Balding 


Rainbows 

As a supplement to the description of a ‘‘ Double Rainbow,” 
published by Prof. Tait in Nature, vol. x. p. 437, the following 
diagram may be of interest to your reiders. It represents a 
phenomenon which was seen here a few days ago, and one which 
I should think must be of very rare occurrence. 



It will be observed that all the four bows were incomplete, 
but this only arose from the accidental cause mentioned by Prof. 
Tait The two extra bows were due to reflection/rom a calm 
sea. 

It may perhaps be remembered that about eighteen months 
ago I published in Nature a verbal description of a rainbow 
similar to that now figured by Prof. Tait; only I was fortunate 
enough to see the bows complete and extraordinarily brilliant 
Hence there were three bows, thus :— 



I presume that the presence of the fourth bow, as' shown in 
the first diagram, is to be accounted for by the reflection from 
the sea having been sufficiently bright to give rise to a double 
concentric bow. George J. Romanes 

D'inskaith, Ross-shire, Oct. 3 


In reference to Mr. Taif s letter in Nature, voI. x. p. 4^0, 
it may interest some of youi’ readers to hear that our party saw 
a very perfect Iimar rainbow at North Malvern^ Worcestershire, 


The Cry of the Frog* 

Wits reference to the power of the frog to cry out, I may 
mention that while in India, as I was walking in my garden after 
dusk during the rainy season, wdien a peculiar kind of endrihous 
green frog make their appearance for a few weeks, I was sur¬ 
prised to hear a cry exceedingly like that of a baby. On seriding; 
for a light I found a large frog, with a small one in its throat 
which it Was apparently swalloving, while the small frog, the 
snout of which was just perceptible, was shrieking in the way I 
describe. On tapping the big frog sharply on the back, the little 
frog jumped out and made off. 

Leamington, Oct. 10_ J. P. G. 

I HAVE on three different Occasions heard a frog expostulate 
in the manner described by Mr. liloLt. One did so oii being 
patted inquisitively by a cat; the two others on being examined 
by a little dog. In each case the frog was of so utiusUally vivid 
a yellow as to suggest that it was cither a variety of the common 
frog, or that it was in some unusual concliLioii. Is Mr. Mott's 
frog equally brilliant ? I may add that my three were, also 
Leicestershire frogs. E. H. 

Oct. 13 _ 

It may interest your eori-c.rpondcut who has elicited what lie 
believes to be a cry of fear from a frog, to know that an ex¬ 
planation of this cry—which is probably but tlid crohking 
experiment or Quackversneh ofGoltz—is given at p. 201 of the 
recently issued volume of tile West Riding Asylum Rfepdtts 
in the very remarkable paper by Dr. Lauder Bruritoiij dh 
‘‘Inhibition, Peripheral and Central.” The extract is tdd Idrig 
for quotation, H. VYj P. 

Oct 13 _ 


I REMEMBER as a boy being rather startled by a shrill wailiiig 
cry which proceeded from a small pond, and on running to the 
spot I found a common snake in the act of swalloiVing a frdg. 
They were on the surface of the water in the middle of the pool; 
the hinder part of the frog had already disappeared, and the 
terrified creature was crying piteously. He proved, however, 
too big a mouthful to be readily disposed of, and when by the 
aid of a long stick I interrupted the banquet and released him, 
he dived away apparently unhurt 

Though I have lived much in the country, I never heard a 
frog cry but’on this occasion. I have often seen them played -v^ith, 
tumbled about, and patted by dogs ntid cats, as described b^ 
your cori’espondent F, T, Mott, but they have always home the 
indignity in silence, F. Baden BeNGER 

hlanchester, Oct 10 __ 


The Edible Frog 

It is slated in Bell's ‘Miistory of British Reptiles,” 2nd edit, 
p. Ill, that the Edible Frog {Rmm esculenia) was captured for 
the first time in this country in Fotilmire ^Fen, Cambridgeshire, 
in 1S43, Mr. Bell received some specimens which on ebih- 
parison he identified as belonging to the continental species, he 
having at that time some living ones obtained from France. 
Mr. Bond, who had written to the Zoologist ori this subject, said 
“ the W'hole fen v^as quite in a charm with their song.” Their 
very remarkable and sonorous croak had procured fofihesb frogs 
the name of “ Cambridgeshire nightingales.” 

I have recently been informed that this reptile was introduced 
from France some fifty years ago, and turned loose m the south 
of Cambridgeshire; and that very recently some one who is 
partial to the dish called “ Frog-pie ” has introduced the |nimM 
into Norfolk. But I cannot obtain any satisfactory 
as to the naturalisation of the reptile. Are thbse bfoUJu frfd 
this country dying out? If not, they do not seeih'fd 
Norfolk, and I cannot find any in this heighhdtfrMb^-'’,.By®®^. 
the Rana esailmta to be regarded as a Britisli. 
of the readers of Nature can infbrioi'' 'tub Mfe 

obtained it in the Fen district, I 

Wisbech, Oct, 9 ;Same. li,'M iller 
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SOUNDINGS AND CURRENTS IN THE NORTH 
PACIFIC OCEAN 

P REVIOUS accounts of the soundings of the U.S. 

steamer Tttscarora in the North Pacific Ocean, with 
reference to laying a cable between America and Japan, 
have described the work accomplished sailing from the 
Asiatic coast up to lat. 41° 09' N., long. 144'' oi' E., after 
two projected routes had been tried and abandoned. 
From that point the Tuscarora went to Hakodadi to 
obtain a supply of coal, and thence sailed to lat. 46^ 38' N., 
long. 151° 47' E., from which point soundings were taken 
on a backward line to the position which was left to go 
to Hakodadi; the backward line skirting the shores of 
the Kurile Islands. All the soundings are taken at inter¬ 
vals of 29 or 30 miles. Upon the new route thus sur¬ 
veyed from Yokohama, for a distance of 1,000 miles, the 
depths range from 300 to 2,270 fathoms, the greatest de¬ 
clivity being 161 ft. to the mile, between lat. 40° 10' N., 
long. 142° 57' E., and lat. 41*^ eg' N., long. 144° 01' E. 
The depth gradually increased between lat. 47° 44' N., 
long. 154° IS' E. and lat. 50° 19' N., long, isg*^ 39' E. (a 
distance of 260 miles), at the rate of about 60 ft. to the 
mile; the depth at the point last named being 3,754 
fathoms. The course thence was through open water 
between the Kamschatkan coast and the Aleutian Islands; 
but just before entering the latter group the steepest de¬ 
clivity was found that has been met with during this 
survey. The preceding and succeeding coasts, each at a 
distance of 29 miles, gave depths of 2,460 fathoms, while 
this one, in lat. 52° 06' N., long. 171° 15' E., gave 4,037 
fathoms, a slope of at least 326 ft. to the mile. Thence 
to lat. 51° 58' N., long. 174° 31' E.(about three miles from 
Atchka Island), the water shoaled to 332 fathoms, rising 
at, the rate of 187 ft. to a mile. From the last-named 
position to Tanaga Island the depths ranged from 200 to 
1,800 fathoms, including only one remarkable declivity, 
which was between lat. 51® 08' N,, long. 178° 35' W,, and 
lat. 51*^ 28' N., long. 177” 5/ W., where the slope was 
250 ft. to the mile. 

Between Tanaga Island and Illiouk, adistauce of about 
500 miles, the depths nowhere exceeded 1,500 fathoms. 
The latter place will afford facilities as an intermediate 
station for the projected cable. Thence the course sur¬ 
veyed was to the north-east, afterward veering to the 
eastward through Ounimak Pass, toward the locality at 
which the survey proceeding from Cape Flattery west¬ 
ward left off last autumn, lat. 53° 58' N., long. 153® W. 
From Illiouk to lat. 54° 10' N., long. 162° 39' W., the 
depths were small, being at the latter point 44 fathoms. 
Thence to lat. 54° N., long. 158° 22' W., a distance of 151 
miles, there was a descent of 130 fc. to the mile, the depth 
at the last-named being 3,359 fathoms. From this point 
the bed rises, reaching about the same level as that of last 
autumn^s stopping-place—2,520 to 2,530 fathoms—when 
within 30 miles of that location. The great depth of 
3,359 fathoms can be avoided by selecting a line some 30 
miles to the northward, where only 2,900 fathoms’ depth 
is found. A series of observations south of the line 
already surveyed gave greater depths. 

Numerous observations were made on currents and 
temperatures. Along the shores of Kamschatka and the 
Kurile Islands,in lat. 51® 39' N.,there is'a counter-current 
setting to the south-west, extending to long. 164'’ E., with 
a surface temperature of 42® F. Thence to long. 174° E. 
in the same latitude, with a surface temperature of 46® to 
47° F., is the Kamschatka current (a branch of the Japan 
stream, setting through Behring Straits), which is here 
about 350 miles in width. It lost 22° F. between the 
Japan coast and lat. 51® 39' N. The counter-current 
within the same limits gained F. The atmosphere lost 
18® F. From long. 174® E., proceeding eastward, the 
cold Behring Straits current with about 42® surface tem¬ 
perature was found, having for its western limits St. Law- 


\ pct , 15,. 1874 



Fig. I.— Bed of the Pacific from Yokohama to Tana^sfa Island. 


beneath the Kamschatka current; and this belief was 
confirmed by finding at 30 fathoms’ depth and. below the 
latter current one setting to the south-west>‘ On this 
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theory the excess of loss of heat on the part of the Kam- 
schatka current over that of the atmosphere, as stated 
above, may be explained by attributing it to the cooling 



effect of the counter-current beneath. It may here be 
mentioned that the northernmost limit of the Japan 
stream was 51° 12' N., long. 178° 20'’E. 


The coincidence of observations on temperatures and 
currents was very noteworthy. There was found, for in¬ 
stance, at lat. 42° 51' N., long. 148° 14' E., a north-east 
surface current of a half-knot per hour; at 5 to 15 fathoms’ 
depth the temperature was 40*3° F., and in this space the 
current was marked. In the next 5 fathoms the thermo¬ 
meter fell 6°, and correspondingly the current ceased to 
be observiable at this 20 fathoms’ depth. At 200 fathoms 
a steadily increasing current to the south-west was ob¬ 
served ; while from 20 fathoms’ depth all the way to the 
bottom—upward of 4,000 fathoms—the fall of tempera¬ 
ture was only 1°. A cold stratum of water was discovered, 
coming down from Behring Straits as an under-current. 
Between lats. 51° and 52° and longs. 159° and 169°, this 
current is at 150 ft. below the surface, and itself of 400 fc. 
depth. It was perceptible at lat. 42“ 47' N., long. 148° 23 
E., but south of that it disappears : lat. 51° 22' N., long. 
162° id E. is believed to be nearly its centre. Now, at 
the last-named location, at 22 fathoms, the thermometer 
marked 35*7°; at 75 fathoms, 32°; at 100 fathoms, 35*5°. 
This current was again satisfactorily defined at lat. 51° 43' 
N., long. 165° 25' E., and there the temperatures were, at 
25 fathoms, 377° ; at 60 fathoms, 347° ; at 100 fathoms, 
377”. The bottom temperatures vary from 32® to 33*9°. 

Reviewing the results of the entire investigation in 
respect to currents, the following deductions may be sum¬ 
marised :—The Kuro Siwa or Japan current extends on an 
easterly course toward the American coast, its northern 
limit nearly reaching the southern shores of Vancouver 
Island ; and it passes down to the southward in what has 
been incorrectly denominated the ‘‘ California cold cur¬ 
rent.” Beneath this an under-current sets to the north¬ 
west, and in lat so'’ reaches the surface, after which it 
sets northward along the shores of British America and 
the outstanding islands, thence gradually turns to the 
westward, its direction being affected by the outline of the 
coast, and exhibits at Sitka a strength of one knot per 
hour and a northward flow. In lat. 53® 30' N., long. 157° 
W., the current, to a depth of 5 fathoms, set to the south¬ 
east, and this continued while observations were made 
during sailing to the south-east; but between that posi¬ 
tion and the line of the islands the current was to the 
south-west, and close to the islands to the westward. It 
is believed that a part of the water carried to the north¬ 
west by the under-current, returns in long. 157° to the 
northern portion of the Japan stream, and mingles with 
it, returning to the southward along the western shores of 
America, as part of the surface current; and that the 
part to the westward of long. 157° which sets toward the 
south-west, passes as an under-current beneath the Japan 
stream. A rapid fall in temperature—from 57° to 47^ in 
a few miles—in the Ounimak Pass, shows that the north¬ 
west shores of the Aleutian Islands are washed by the 
cold Behring Straits current, which is somewhat modified 
in temperature by the inflow of part of the westerly 
current from the eastward of the islands. 

Many observations were made which indicated the 
relation of prevailing winds to surface currents. The 
material obtained from the sea bottom off the Kurile 
Islands had, in addition to the usual ooze, greyish-black 
sand, gravel, and lumps of lava. Similar sand and gravel 
were found, and also sponge, in the neighbourhood of the 
Aleutian Islands. The northern route for a telegraph 
cable, as finally indicated by this survey, is 4,200 miles in 
length; the southern, about 6,000 miles. The former 
route will present great though probably not insuperable 
difficulties, such as that of the sudden declivity off the 
Aleutian Islands, the frequent fogs which made even the 
survey tedious, the embarrassments incident to a northern 
region, where there are few of the means provided on more 
civilised shores to meet the requirements Of working 
parties and occasional repairs. The chief merits of the 
northern route are its comparative shortness and its pro¬ 
pinquity to United States territory. 
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natural history notes from south 

AFRICA 

M r. J. P. MANSEL 4 of Brooklyn, near King 
William's Town, Kaffraria, has sent us the following 
notes, the results of his own observation in the district 
in which he dwells :— ■* 

In November 1869 I was looking for some louries in 
the Bedford forest. My gun was loaded with a very- 
small charge of dust shot. A large troop of monkeys 
was disturbing my birds, and, annoyed with them, I fired 
among them at random. One fell on the branches of a 
bush, shrieking piteously. I ran up to put the poor thing 
out of its agony, when to my great surprise I saw the 
whole troop (about twenty) rushing down the trees and 
screaming savagely. They came so close to me that I 
had some trouble in killing the wounded one, as I was 
afraid they would attack me. Were monkeys substituted 
for toucans in the frontispiece to Mr. Bates 's Travels, the 
scene would be almost identical. 

A few days ago, while working in my garden, my 
attention was drawn to a part of the kloof by the 
angry screams of birds, indicating a snake. On approach¬ 
ing the spot where the birds were collected, I noticed 
several dashing at a low shrub. As I approached the 
dark underwood an Ahmtulla, whose characters do not 
agree with any published description, rushed out. I 
struck it with a spade, and then, curious to see how the 
birds would act, 1 flung it half alive over a branch of a 
tree, still holding it by the tail. 

There were a great many bush birds, but especially 
noticeable were Tnrdus oUvaems and a Campephaga. 

The first-mentioned birds kept Hying round in a wide 
circle, dashing with open wing and beak at the snake, and 
screaming with the utmost fury. With siich violence did 
these birds dash at their enemy, that more than once the , 
bird fell on the ground from the branch against which it 
struck. The birds cohtinued attacking the snake for 
some minutes. 

While at the Koohap in I865 1 saw the common 
Tiiida phwnicopfcra^ which had a nest in the trunk of an 
Euphorbia, screaming with fury, and attacking boldly a 
red mierkatje, which was endeavouring to plunder its nest. 

We have heard so much of the mysteries of fascination, 
&c., that I think a comparison of the cases I have given, 
together with the well-known way in which birds pursue 
owls, cats, and cuckoos, shows that it is more fear than 
anger which gives the subtle snake an easy prey, than any 
mysterious mesmeric influence ; and I believe the immu¬ 
nity of the mongoose from the poison is owing to its 
closely-pressed, tight, wiry hair. 

The wattles of turkey-cocks are a decided disad¬ 
vantage to them in a wamr counti-y like this. I have 
lost two from the flies laying their eggs in the wounds 
inflicted by nval birds. 

Some four or five years ago, when in Fort Beaufort, a 
friend of mine amused me by bringing a stuffed leopard 
to a pet monkey he bad. The monkey would scream 
with terror, shut its eyes, and hide away in my friend's 
coat. On touching it with the claws. its terror was 
piteous. On removing the leopard it would slowly poeip 
out, and on catching sight of it close its eyes tight. 

I do not think it is generally known that baboons in 
Karoo districts, such as Kichtnond and Hopetown, destroy 
in dry seasons numbers of lambs, A farmer told me that 
they -were mote destructive than any other wild animal in 
the district. 

There are likewise two varieties of the leopard called 
respectheiy Berg and Riviere Tiger, from frequenting 
mountains or rivers; and the baboons are said to vary 
according to their locality. It is said that baboons will 
kill a leopard. A friend of mine at the Koonap had 
a tame baboon which shouldered arms and* wrapped 
itsdf in a sheepskin like a Kafir. 


\Oct. 15, 1874 


South AjyiCiHi Rinis which cat Butterflies. —As some 
doubt was thrown on this subject in your journal a year 
ago, I now give the result of a year's careful observation, 
and I have little doubt the number could be greatly in¬ 
creased. Cyfjselus cafler eats Pieris lielUca and Talas 
rahcl^ also numerous small Heterocera. 

Zosterops capensis eats Pieridm and small moths. On 
April 30, 1871, I saw a pair trying to capture a butterfly, 
which very cleverly eluded them. 

Motacilia capcnsls —Pieridm and moths, but prefers 
flics and bees. 

Anifius capemis—Pieris licUica and P. cliarina. 

Orioliis capcnsls — Pieris cliarina and P. gidlca or 
P. sca<crlna. 

Tchilrea cristala—Pieris agatluna and other Pieridce, 
and, I think, other butterflies too, but am not certain. 

Dicrurus niusicus. I saw this bird dart at and capture 
last year so large and rapid a butterfly as Philogroma 
varancs ; it also destroys Pieridm. 

Lanins col laris. I have seen this bird take butter¬ 
flies, but do not know whether it is in sport or for food. 

The above instances are from actual observation, made 
in some cases more than once. 

Migrations of Insects and Plants. —I have especially 
remarked, since my attention was drawn to it, how few 
conspicuously coloured and hairy caterpillars are attacked 
by birds. Some of these conspicuous caterpillars, on 
being touched, eject a nauseous liquid in large quantities ; 
this is especially the case with Aritiierca fy7’rhea^ the 
larva of w^hich every year strips my thorn trees {Acacia 
horrida) quite bare. The eggs are large, enclosed in a 
hard, bluish white shell, and fastened in large clusters at 
the end of branches. They appear to be never destroyed 
by animals. 

The moth generally issues in abundance after the first 
heavy warm rains of September or October, and is seldom 
to be found after a week. This is also the case with several 
allied moths. Plundreds may then be seen like small bats, 
and the next morning the ground is often strewed with 
their fragments, as they appear to be highly attractive to 
nocturnal birds. The larva is often attacked by ich¬ 
neumons,but still the quantity is unapprcciably diminished, 
and hundreds maybe seen travelling from tree to tree. 
They arc mox'c numerous in wet than dry seasons. 

We have had this year some remarkable visitations of 
Pieridm. In October, November, and December I have 
seen enormous swarms, principally composed of Pieris 
charina^ severina^ gidka^ and hclUca. The early part of 
the summer was very cool, but just before Christmas 
and at present the heat has been most oppressive. On 
December 24, I found the shady inside of the kloof alive 
with Pieris agathina, in all the varieties, as far as I 
^ could judge, principally males. This butterfly is usually 
I abundant in September, but I had observed only a few 
I specimens in the early summer. 

I tried to make a calculation as to their numbers, and 
selected a damp spot where most of the insects had 
settled. I counted on a spot about three yards square 
about fifty; many were hidden by stones and leaves. 
They were about equally abundant in other parts of the 
kloof, and I think, therefore, that fifty would be a fair 
average. As the kloof is 500 yards long, thereabouts,, 
and in some parts thirty yards broad, I think the follow¬ 
ing calculation (allowing for the extra attractiveness of the 
moist spot observed), namely, twice the quantity, calcu¬ 
lated at three yards broad, would give a quantity of 
16,666 for the entire kloof. The kloof was full of birds 
chasing these insects, and two days later the number was- 
greatly diminished. 

As far as my observations go, I am led to believe that' 
there are three kinds of migrations among butterflies. 
The principal relates, for the most part to Pierid^, such 
as Pieris heilica^ gHica, severma^ imsentina, and 
Colins eUctra. These butterflies seem to be attracted ter 
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cultivated ground, old kraals, or cleared forest. On all 
these spots vast numbers of weeds—many introduced 
plants—spring up, and appear to be particularly attractive 
to these insects. These migrations take place as often 
against as with the wind. 

Papilio meropCy Philogroma va7'aneSy Pieris eripJiia^ 
Pieris sochalia^ and Terias rahel appear to migrate in the 
direction of the wind, and there are one or two others 
which perhaps do so also, such as Jimonia pelasgis. 
When resident at Bedford I never saw these butterflies 
in seasons of drought, but so soon as the southerly winds 
with rain became abundant a few stragglers might be 
met with. 

P, gidica^ viese7itina^ and severma likewise share in 
these southerly and northerly migrations. 

Lastly, there are the sudden and almost inexplicable 
appearance and disappearance of certain species, such as 
CalUdryas 7'hadia^ Diadeiiia 77iisippus^ &c., although I 
see Mr. Bowker mentions having seen vast swarms of the 
former in the Drakensberg taking a south-easterly course. 
During the last two years I have hardly seen a specimen 
of these two butterflies. The year before they were most 
abundant. I would here remark that I do not remember 
to have noticed in any entomological work, although the 
shapes of butterfly wings are accurately described, an 
account of their peculiar and finely graduated modes of 
flight. 

Thus, in PieridcC, P. helUca flies generally in open 
ground from flower to flower, but alternately rises and 
ialls and shifts from side to side. Terias rahel has a 
similar flight, but slightly more direct; Calms elect 7 ‘a a 
similar flight, but I think a trifle swifter. 

Cypseliis caffer^ which preys on these, generally de¬ 
scribes semicircles, flying backwards and forwards over 
the grass in the manner of a scythe working, and it is 
curious to see how artfully these butterflies, by a slightly 
higher or lower flight, escape their much swifter winged 
enemy. 

The different varieties of P, agatlii7ia in like manner 
vary. The whiter specimens {$) frequent more the open, 
and are a trifle swifter in their flight than the gamboge 
and ochreous varieties, or their $. The latter frequent 
wooded spots, and rise and fall through the foliage like 
dead leaves, and it is surprising to see how with sluggish 
movements a slight change of direction saves their lives, 
P. gidica^ 77iesentina^ severma, and zochalia in like 
manner vary among themselves in their varieties and in 
different locaiities. 

I was particularly struck, when on a visit to Cradock 
in 1867, by the difference of size and colour and flight in 
Mese7itmas in the Karoo from that of those in the Bedford 
F orest. 

Papilio ce7iea, which my observations confirm as being 
the female of 77 m'ope^ as so admirably indicated by Mr. 
Trimen, changes its flight in a remai'kable manner when 
quitting the forest for the open plain. In the forest its 
flight is remarkably weak, especially if contrasted with 
that of its mate ; whereas over open plains it rapidly rises 
out of sight, and soars away like some bird of prey with 
scarce a flutter of the wing. 

Ju}i07iia pelasgis, archesia, and aTnestris are in like 
manner very similar in their flight, but differ with the 
difference of the localities they frequent; J, archesia 
being intermediate between the forest-frequenting J, 
pelcLSgis and the plain-loving y, arnestris. It is also remark¬ 
able that where J, archesia frequents the same spots as 
J, pelasgis, its markings approach that species; where it 
delights in open country, .about Kaffraria, it is bluer, and 
slightly more like y, amesiris, 

iVyrnphalis xipkares, —^The $ of this species is much 
weaker in its flight than the male, and its coloration, as 
is known, differs remarkably. Last year I captured it in 
company with P. 77ierope and $ P. echerioiaes, and was 
much struck at the time by the similarity of colour and 


pattern, although its imitation is much coarser than that 
of the other two butterflies. 

A long series of C ? Me 7 Vpes shows a remarkable 
variation, hardly two specimens being alike, and in one $ 
a small oblong black spot closes the discoidal cell of the 
fore-wing. 

On some occasions plants of different oi'ders seem 
suddenly to increase and then almost disappear for a 
season or so. This is notably the case with some 
Compositae. 

As I mentioned in a letter to Tvlr. Darwin, two species 
of Gramineae, Tragus alie 7 ia 2 in.d. Briza ge 7 iiculaia, 2 i^pe 2 a; 
to spring up in the course of locust swarms. I at first 
was rather sceptical on this subject, but by carefully 
watching the locusts and examining veld, where these 
grasses do not generally grow, I believe that the opinion 
of the farmer who first called my attention to it is 
correct. 

Mr. Darwin, I believe, raised plants from locust dung 
which I sent him, but I am not aware to what species 
they belonged.* 


yEFFPIES WYMAN, M.D. 

N the death, on the 4th ult., at Bethlehem, N.H., of 
Prof. Jeffries Wyman, American biological science 
has lost one of its most able comparative anatomists. 
Prof. Wyman was born on Aug. ii, 1S14, at Chelmsford, 
Massachusetts, and had therefore just completed his 
sixtieth year. His father was a well-known physician. 
He graduated in Arts at Harvard University in 1S33, 
whereupon he commenced his medical education, and 
took his degree in 1837, after which he for two years con¬ 
tinued his studies in Paris. Returning to Boston he 
became for some time curator of the Lowell Institute, 
where he commenced his career as a teacher by deliver¬ 
ing two courses of lectures on comparative anatomy and 
physiology, in which he first gave indications of the lucid 
and well-ordered expository powers which throughout his 
life made him so great a favourite with all hard-working 
students. In 1844 he became Professor of Anatomy and 
Physiology in the Medical School of Richmond, Virginia, 
ill connection with the Hamden-Sidney College. In 2847 
he succeeded Dr. Warren as Professor of Anatomy in 
Harvard University ; at which time, from the materials 
brought from Africa by Dr. Savage, he had the earliest 
opportunity of describing that naturalist’s new genus of 
anthropoid apes, the Gox\\\2i{Troglodytesgofdlla, Savage). 
This professorship he held till 1866, and it is to him that 
Cambridge, Mass., almost entirely owes the development 
of its excellent Museum of Comparative Anatomy. 

Prof. Wyman had for many years been a sufferer from 
phthisis, which necessitated his removing to the warmer 
climate of Florida during the winter months, and the 
cessation of his lectures and practical work. When the 
Peabody Museum of American Archaeology and Ethno¬ 
logy was established, the founder appointed Prof. Wyman 
one of his trustees, and the board committed the incipient 
museum to his charge and direction. The seventh annual 
report of this institution, just issued, was his last produc¬ 
tion. Most of his written contributions to science are 
contained in the Journal and Proceedings of the Boston 
Natural History Society, of which for many years he was 
the president; and in the “Smithsonian Contribulions to 
Knowledge.’' 

Prof. Wyman was a man of singular modesty and 
truthfulness. His bad health was always in the way of 
his will to work ; and his desire of completely masterin/- 
whatever he undertook, together with a certain ove’ 
cautiousness, has limited the number of his works, 
is not remembered that he ever had a controversy.^ 
his death a gap has been caused which it will be 
to fin. 

* See Origin of ■ 5^1*' 
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lectures in natural sciences at 

CAMBRIDGE 

^HE following' lectures in Natural Science will be 
J- given at Trinity,* St, John’s, Christ’s, and Sidney 
Sussex Colleges, during Michaelmas Term 1874. 

On Electricity and May;nctism, —By Mr. Trotter, 
Trinity College, in Lecture‘ Room No. ii. (Mondays, 
Wednesdays, Fridays, at ii, commencing Friday, Oct. 16.) 
Students desiring to attend this course are requested to 
call upon Mr. Trotter at his rooms on or before Thursday, 
Oct. 15. Students of Colleges other than Trinity, St. 
John’s, Christ’s, and Sidney, can be admitted on payment 
of a fee of i/. Js. 

On Elementary Orj^a?iic C/iem.isiry.'««A^y Mr. Main, 
St. John’s College. (l\icsdays, Thursdays, Saturdays, at 
12, in St.John’s College Laboratory, commencing Tuesday, 
Oct. 20.) Instruction in Practical Chemistry will also be 
given. Students desiring this instruction are requested 
to call upon Mr. Main on or before Monday, Oct. 19. 
For members of Trinity, St. John’s, Christ's, and Sidney, 
the fee for the lectures in Chemistry is io.r, 6^f., and for 
instruction in Practical Chemistry iL is. per term ; for 
others the fees arc respectively iL is. and 2/. 2^. per term. 

On Pata!OHtoloj>y. —(The Protozoa and Ccclenterata.) 
By Mr. Bonney, St. John’s College. (Tuesdays and 
Thursdays, at 9, commencing Thursday, Oct 15.) 

On Geology.—-(For the Natural Sciences Tripos. Pre¬ 
liminary matter and Petrology.) By Mr. Bonney, St. 
John’s College. (Mondays, Wednesdays, and Fridays, at 

10, commencing Wednesday, Oct 14.) A course on 
Physical Geology will be given in the Lent Term, and on 
Strutigraphical Geology in the Easter Term. Papers will 
be given to Oueslionists every Saturday at ii, but the 
first paper will be set on Wednesday, Oct 14, at 3 1 , when 
arrangements will be made for fiulher instruction, should 
it be required. Students desiring to attend any of these 
courses are requested to call upon Mr, Bonney on or 
before Wednesday, Oct. 14. Students of other Colleges 
can be admitted to these lectures on payment of a fee of 

11. IS. for the course. An hdemciilary Course will be 
given in the Lent and Isastcr Terms. 

On VegetaUe Mo r/Ji a logy.--{For the Natural Sciences 
Tripos.)" By Mr. Hicks, Sidney College. (Tuesdays, 
Thursdays, and Saturdays, at 11, in the Taylor Lecture 
Room, beginning on Tiicsdriy, Nov. 3) The lectures 
during this term v/ill be on the hlorphoiogy of Phancro- 
gamia. For members of the above Colleges the fee for 
this coui'se is i/. i.?. ; for others 2/. 2s. 

A Course of Practical Physiology and lllsiology. —By 
the Trinity Prselector in Physiology (Dr. Michael Foster) 
at the New Museums. Lectures on Tuesdays, Thursdays, 
and Saturdays, at 10, commencing Tuesday, Oct, 20. Fees 
for the Practical Class, 3/. 3^. ; for the course of two terms, 
5/. 5^'. This course is intended for those vrho have gone 
through a course of Elementary Biology similar to that 
given last Easter Term. 

Also a short course of lectures on the Physiology of 
Nutrition^ on Wednesdays, at 10, commencing Oct. 2t. 

On the Compamtive Anatomy of Iirocrtebrata.—\f 
Mr. Martin, Christ’s College. (Mondays, Wednesdays, 
and Fridays, at 12, commencing Fridajy Oct. 16.) 


NOTES 

Amonb the Feliowsliips at; Trinity College, Cambridge, 
awarded on Saturday last, otic was given for proficiency in 
Natural Science. Although thrown open to the whole XJni- 
versity, it ivas gained by a member of Trinity College, Mr. 
Francis M. Balfour, B, Ai, the circumstances of whose election are 
’worthy of notice. The Fellowships at Trinity College are 
awarded according to the results of an examination held specially 
for the purpose, and not as in other Colleges, according to the 


positions gained by the candidates in the University Exami¬ 
nations or Triposes. The Natural' Science Fellowship was no 
exception to this custom : a special examination in Phjrsics, 
Chemistry, and Biology, was held in order to test the proficiency 
of the candidates. But it had previously been announced that 
the examiners were prepared in estimating the proficiency of the 
candidates to take into consideration records of original work in 
the shape of published memoirs or unpublished dissertations, 
and to be guided by the value of these as well as by the ordinary 
examination answers. In other words, the authorities of Trinity 
College formally declared that they w^ere prepared to bestow a 
Fellowship as a rcioard for^ and thus as an encouragement to, 
research. Mr. Balfour’s success in his candidature was, we 
understand, due to the value attached to the original memoirs, 
chielly on embryological subjects, sent in by him, as well for 
their actual worth as for the future of which they gave promise. 
We congratulate him and the Natural Science School at 
Cambridge on the result. The deadening influence of the 
examination system at Cambridge, great as it is in mathematics, 
bears with fearful effect on all Natural Science studies. The 
cramming necessary for success in a competitive examination 
such as the Natural vScience Tripos, renders original research for 
the time being impossible, and’^goes far to destroy all power for 
it in the future, Mr. Balfour had the courage to commence 
original w^ork before he had taken Hs degree. In spite of 
warnings that he was endangering his position in the Tripos, 
he chose the better part, and spent in research the time he 
might have frittered away in cramming for an examination, 
Incidentally he has thereby won a Fellowship. We trust that 
his example will.be followed by other students, and the example 
of Trinity College by other Colleges, so that henceforward on 
the one hand early research may be the rule at Cambridge 
instead of the exception, and on the other the injurious effects of 
the Fellowship system may be lessened as much as possible. 

Tixk following changes arc proposed to be made in the Coun- 
cibof the Mathematical Society for the ensuing sessionDr, 
Hirst, F.R.S., the retiring president, will become a vice-presi¬ 
dent, and be succeeded by Brof. II. J. Stephen Smith, F.R.S. 
Mr. Spotliswoode, F.R.S., having served his term of office as 
vice-president, will become an ordinary member of the Council. 
The vacancies caused by the retirement of Prof. Ucnrici, F.R.S., 
and hlr. J. J, Walker, have been filled up by the selection of 
Mr. R. B. Hayward and Mr. W. D. Niven. The Society has 
nearly completed its tenth year, and has had as presidents 
De- Morgan, Sylvester, Cayley, Spotliswoode, and* Hirst. It 
would, we think, be difficult to find more fitting representatives 
of the mathematical ability of this country, should the day ever 
arrive, in this day of congresses, for holding an International 
Congress of Mathematicians. When the Society started into 
existence on Jan. 16, 1865, there were, we believe, not more than 
two similar societies in the world ; now, each year adds to the 
ever-lengthening chain. It is a singular and sad coincidence 
that as the present president on his accession to the chair had to 
announce to the members the great loss the Society had sus¬ 
tained through the death of the lamented Dr. Clebsch, so, too, 
as he vacates his office will it be his last task to tell of the 
decease of Dr. Otto Hesse ; though in this sad case mathemati¬ 
cians have to mourn the loss of a man full of years and 
honours. The Society is thus left without a representative of 
the great body of German mathematicians in its list of foreign 
members. The election of the new Council will take place on 
Nov. 12. The above-named changes are those suggested by 
the present Council, and will be submitted in the usual way 
to all the^members of the Society for their approval. 

Another College for Working Women is about to 
opened. Its inaugural meeting is amiounced for Friday 
at No. 5, Fitzroy Street, Fitzroy Square- The committee mms 
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at enabling women wlio can spare a few evenings a week to 
obtain gradually a liberal education. The fees are very low, and 
the classes numerous. A library and a coffee and conversation 
room wiU, it is hoped, promote friendly intercourse amongst the 
members. Many have promised to teach or occasionally lecture, 
amongst whom we see the names of Mr. J. G. Fitch, Mr. Thos. 
Hughes^ Q.C. (Principal of the Working Men’s College), Mr. 
Litchfield, Prof. Seeley, Mr.vGeorge Macdonald, Miss Chessar, 
Miss Keary, and Dr. Morell. 

In connection* with the conversazione held at the opeiimg of 
Owens College, Manchester, there was an interesting loan col¬ 
lection brought together through the energy of Mr. W. B. Dawkins 
and Mr. R. D. Darbishire. A large series of plants of the coal 
measures was exhibited, with specimens of the nearest known 
living representatives systematically placed among them to 
convey an idea of the kind of vegetation from which coal was 
formed. Near these was a geological model of a boring for 
coal. A quaint set of stone mining tools from the abandoned 
workings of the Alderley Edge copper mines, and wooden and 
iron tools found in Derbyshire, were of especial inteiest. The 
local geology wms well illustrated, and there was a fine collection 
of fossil bones which have been recently discovered in a fissure 
at Windy ICnoll, near Castleton, by hlr. Pennington. A well- 
supported endeavour was made to illustrate the latest stage of 
Vertebrate life in England as known by the remains found in 
bone caves and river deposits; and an extensive collection of 
mammoth, bear, lion, and other bones was the result. Near 
these were cases containing early implements fashioned by man, 
A Manchester paper says of these cases : they “ include all the 
evidence as to the antiquity of man given by both river and 
cave, and we need little scientific assistance to find out that 
these constitute the most complete set of stone implements ever 
got together. To make their evidence* clearer, illustrated and 
explanatory diagrams are placed near them. . . . The col¬ 
lection of neolithic flints is wonderfully complete. A case sent 
by Mr. John Evans carries us from the rough model to the same 
instrument more exquisitely finished and moulded.” 

There is hope for scientific education vdion a sporting corre- 
spoiident of the Field discourses on it. The gentleman in ques¬ 
tion has recently visited the Mining Academy of Freiberg, which 
he thus describes Students of every nationality are found 
here, and there is no doubt that if a man likes to w’ork he can 
learn a greai deal, as some of the most celebrated professors in 
Germany are teachers. The only requisite for a student entering 
the Academy is that he should know a little German. This rule 
is not very strictly observed, and anyone of ordinary intelligence 
ought to pick up the requisite amount in a month, or six weeks 
at the outside. There are different courses open to the option of 
the student, such as an assaying course, chemical course, survey¬ 
ing and mining course, &;c. These are each charged separately 
for, the fees ranging from 3/. to 5/. each. The blow-pipe course, 
given by the famous Prof. Richter, is 6/. Foreign students arc 
charged 5/. yearly extra ; German students are exempt from this 
■ tax. Living in Freiberg is excessively cheap. The whole course 
lasts three years, but I imagine that a man would do far better 
by picking out a few particular lectures and finishing in eighteen 
months or two years. Now, after the course, w'hat return has a 
man for Ms money? I unhesitatingly answer that a man who 
has worked hard for two years at Freiberg ought to be able to* 
go anywhere in any mining district iii the world and command 
his 500/. a year. So many people are troubled with questions 
as to what to do with their younger sons, that I am sure that 
sending them to Freiberg, and giving them a first-class profession 
in two years for 375/. or 400/., is well worth their consideration. 
To such a man, one well educated at Freiberg, the whole of 
the American continent, and, indeed, most^of the world is open. 
Now that England is so ^ blocked ’ it has become a necessity to 


go further afield, and probably mining engineering and assaying 
offer about the very best openings to an enterprising man. 
Immense deposits of metal are daily being discovered in Colorado 
and the south-western States, while Chili and Peru are short- 
handed.” The sporting correspondent is correct as far as he 
goes, and it is pei'fectly true that many young Englishmen 
have gone to Freiberg, but he does not^ seem to know that the 
British Government has just fitted up a small cellar in Jermyn 
Street, and that with such a national metallurgical laboratory as 
this, of which of course the country should be justly proud, there 
is no fear that more young Englishmen will seek to perfect their 
studies in a foreign land. 

From a paper on“ Some indigenous Tuscan Remedies,” read by 
Mr. H. Groves before the recent Pharmaceutical Conference, it 
would seem ^that ;plants furnish a considerable portion of the 
medicinal products in'use' in that country. Many of the plants 
enumerated are well known as medicinal plants in other parts of 
Europe. The Chamomile [Jl/aNicaria chamomilla), for instance, 
is said to be found in, the cupboard,.of every' housewife, being 
used as a calming antispasmodic, and also applied hot externally 
for relieving i^aiii. A custom very prevalent in Tuscany seems 
to be the administration of herb-juice: in ^spring, which is pre¬ 
pared daily by many herbalists, and is, also ordered by medical 
men. Adstnrtlnni officinale^ known a^ Crescione, is used in 
conjunction with CocJilaina oficinalis in the composition of 
herb-juice. This latter plant, though indigenous, is also culti¬ 
vated to some extent. The flowers of the Wallflower {Cheiran- 
thus cheiri), under the name of Viole fial/e, or Yellow Violets, 
are boiled in olive oil and used for enemata. With regard to 
products other than plants, the writer remarks that vipei-broth 
is gone out of fashion, and the pharmacist is spared keeping 
those heptiles and the pincers with which they were handled. 
Snail poultices are still used in the country. The snails are 
applied alive, the [shell being crushed or partly removed, and 
the snails set upside down on a piece of coarse paper ; they are 
then sprinkled with a little vinegar and applied at once to the 
soles of the feet, on which they produce an irritation greater than 
mustard, and which is supposed to be efficacious in some cases of 
fever. 

The British Association partook this year somewhat of the 
nature of a Church Congress ; the real Church Congress has, en 
revanche, partaken somewhat of a British Association meeting, 
Prof. Pritchard having communicated a paper to it giving his 
view of certain conclusions [to be drawn from our present know¬ 
ledge of molecules, and quoting in support of it the honoured 
names of Ilerschel and Clerk-Maxwell. As w'e are informed 
that the paper will be published in 'extenso elsewhere, we need 
not refer to it at any length here ; but there is one bit of it which, 
coming from a clergyman and a professor at Oxford, we 4:annot 
refrain from quoting. lie suggests that it would be a good thing 
‘‘ if ill the study of every manse throughout England there ^v^ere 
found a well-used microscope, and on the lawn a tolerable tele¬ 
scope ; and, best of all, if those who possess influence in our 
national universities could see their way to the enforcement of a 
small modicum of the practical knowledge of common things on 
the minds of those who are to go forth and do battle with the 
ignorance and failings of our population, and to spread light 
throughout the land. A little knowledge of the ancient elements, 
fire, air, earth, and water, would save many a young clergy¬ 
man from the vanity of ridiculous extremes, and from the sur¬ 
prise of the more wisely and widely educated amoUg Ms fiocL” 
Surely no one "will think that vdtli regard to the Uniyefs&es 
Prof. Pritchard is asking too much ! He then gpes ba : De¬ 
pend upon it, whatever maybe our suspidons ©r ciim featS, the 
pursuit of the knowledge of the works of imtufe y® Mt^ase, 
and increase with an aec^erated ydodty j aadfii dergy 
decline to keep pacewitli it, Mid fd di^d?t it Mto woesome 




490 


NATURE 


channels, they and their flocks will be overtaken, though from 
opposite directions, by the inevitable Nemesis of disproporiion/' 

A SEVENTH 'edition 'of *‘The London Catalogue of British 
Plants” has just been issued. The chief differences between 
this and the preceding edition is in a renumbering of the specific 
names, and in those changes of technical arrangement which 
have now rendered it necessary to abandon the original series of 
numbers. The first edition of 1844 was closely adapted to the 
“ British Flora ” of the late Sir Wm. Hooker. This seventh 
edition is made to correspond with the ‘‘English Botany” of 
Hr. Boswell-Syme, third edition, as far as to the grasses. For 
the ferns and allied orders, the arrangement and nomenclature 
of Dr. Hooker’s “Student’s Flora ” are closely followed. The 
species of Chara are taken from Prof. Babington’s “Manual of 
British Botany.” Mr. Backhouse is followed in the species of 
Hieracium; Prof. Babington in the Rubi ; Mr. Baker in Wild 
Roses. 

The Gardener’s Chronicle quotes from the Ilhistration 
llorticole that the recent International Botanical Exhibition at 
Florence yielded a net profit of 1,000/., and that the disposal of 
this sum to the best advantage of horticulture is under considera¬ 
tion. 

A School of Mines has been established by the Territorial 
Government at Golden, Colorado, one of the best places in the 
country for practical instruction. 

The Sixth Annual Report on the noxious, beneficial, and other 
insects of the State of Missouri has been issued. 

Mr. Edward Bellamy, of the Charing Cross Hospital, has 
been appointed to deliver the course of lectures on the Anatomy 
of the Human Form, at the South Kensington Museum. 

“ Elementary Astronomy, or Notes and Questions on the 
Stars and Solar System” (Van Voorst), a small text-book for 
the use of schools, by C. C. Reeks, contains a great deal of recent 
and accurate information in small space, and seems calculated 
to serve the purpose for which it is intended. 

The additions to the Zoological Society’s Gardens during the 
past week include an Australian Rail {liallus pccloj'alis) from 
New Holland, presented by Mr. J. Harris; a Gannet [Sitla 
hassana)^ European, presented by Mr. R. R. B. Norman; a 
White-winged Trumpeter {Psophia leucoptera) from S. Ame¬ 
rica ; a Dusky Monkey {Semmpitheciis ohsenrus) from Malacca; 
a Pinche Monkey [Midas cedipus) from New Granada; a Bonnet 
Monkey [Macacus 7 'adiaius) from India, deposited. 


ON THE NECESSITY FOR PLA CING PHYSICAL 
METEOROLOGY ON A RATIONAL BASIS* 

I WISH at the outset pointedly to disclaim originality in the 
main ideas to which I propose here to invite attention. The 
subject of my paper has occupied the thoughts of many men of 
science, with some of whom I have been in communication 
regarding it for several years. But though the conclusions to 
which I wish to lead you are the product of many minds, I am 
bound to accept to the fullest extent the self-imposed responsi¬ 
bility of bringing them forward^ at the present time and in the 
present form. 

The branch of inquiry which has been very unsignificantly 
named Meteorology (meteoric phenomena being but slightly and 
remotely included in it) deals with the climate of the globe, and 
seeks to explain the vicissitudes of temperature and moisture, 
storm and calm, to which that globe is exposed. It is a subject 
of the highest importance to mankind generally, as affectiug 
health, navigation, and a^culture; and possesses an interest 
acknowledged by every individual, from the savage to the savant^ 
influencing as it does the personal well-being and daily comfort of 
all. Everyone discusses, and thinks himself competent to dis¬ 
cuss, the weather. 

* By Ueut-Col, A. Strange, F.R.S., Inspector of Scientific Instruments 
to te Indian Government; a paper read at the British Association. 
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My present object necessitates a broad classification of this 
department of inquiry into two main branches. The more 
obvious one of these, for which a fitting name has yet to be pro¬ 
posed, relates to changes of weather from day to day, and to the 
varieties of climate found in different localities. I shall not say 
much on this branch of Meteorology, but shall confine myself 
principally to the other main division, which has been named— 
I believe, first by Prof. Balfour Stewart—Physical Meteorology. 
Under this term are included, amongst other important matters* 
fluctuations in the seasons; the causes, external to the earth* 
which occasion or contribute to them; and the laws which 
regulate these fluctuations. The opinion is daily gaining ground 
that this^branch of Meteorology has been unduly neglected, that 
it offers a magnificent field of inquiry and discovery, and that 
its vigorous cultivation must greatly aid the solution of those 
more limited and local inquiries to which observation has been 
hitherto more particularly applied. My present object is to 
urge the cultivation of this wide and almost unoccupied field of 
research and to point out some of the steps which should now 
be taken to that end. 

It will be necessary for my purpose first to advert to some 
of the most elementary facts connected with Meteorology. Speak¬ 
ing in general terms, there are but four principal elements con¬ 
cerned in the production of all meteorological phenomena—the 
familiar elements of antiquity—fire, water, earth, and air. The 
part played by each is obvious to every observer. 

I Palerf sucked up by heat from the ocean, and from the laud 
which has imbibed it, falls again from the clouds in the form of 
rain, undergoing alternately, through excess of heat, evaporation 
and condensation. The earlh, a great recipient of both heat and 
moisture, gives up each gradually and silently, and helps to 
maintain equability of temperature and of humidity. The air^ 
set in motion by heat locally applied, becomes breeze, or wind, 
or storm, according to the amount, duration, and locality of that 
heat. In each of these three cases we see that an external force, 
heat, plays a conspicuous part. Can either of the three named 
elements, Water, Earth, or Air, perform its functions without 
the aid of that external force ? Have they any innate power, 
enabling them to act independently of each other, or of all ex¬ 
ternal forces ? Will water, if left to itself at an unchangeable 
temperature, rise into vapour and fall in rain? What power 
resides in the earth to cause meteorological phenomena? It 
may possibly be replied that it boasts volcanic power, but as this 
exists only locally, it can play but a small part in the great 
economy of the whole earth. The internal heat of the globe 
may also be claimed as an independent attribute of the earth, 
and it may be so—but on this question we have as yet but very 
little reliable knowledge, though much interesting speculation. 
It may, however, be stated that, as an explanation of leading 
meteorological phenomena, the internal heat of the globe has 
not as yet been allowed much, if any, Weight, though its use as 
a modifier of such phenomena may be considerable. As to the 
air, no innate power has hitherto been assigned to it. We may 
therefore, without much risk of error, regard water, earth and 
air, for the purpose of the present inquiry, as three forms of inert 
matter, capable of exercising independently no force whatever, 
but when acted upon, either separately or in combination, by 
heat, capable of producing the most stupendous results. 

We come now to this heat—the sun. lias this any innate 
power? It seems almost needless to answer the question. The 
most familiar occurrences attest his paramount influence: the 
alternations of day and night, the march of the seasons, the 
daily variations ot warmth—all bear testimony to his ali-pcr- 
vading and tremendous power. 

It might seem superfluous to state facts which are almost 
truisms. But would it not seem to follow as a matter of course, 
needless to dwell upon, that such being the paramount influence 
of the sun, its study must be the first and most anxious object of 
solicitude to the meteorologist ? Yet such is not the case. Ob¬ 
vious as are the facts I have briefly indicated, they have led to 
no such result. The reports and volumes of observations ema¬ 
nating from bodies and institutions chai'ged with meteorological 
researches often do not contain even the name of the sun, and it 
may be broadly stated that the great central source of heat, and 
therefore of all meteorological activity, receives little or no alien 
tion in that capacity. I do not prefer this as an indictment 
against those to whom I refer. Many reasons may be assigned 
for their total neglect of the sun. Perhaps amongst the most 
valid is the fact that instrumental appliances fitted for the pur* 
pose have not, until within a comparatively recent period, existed* 
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Anotlier powerful reason no doubt is to be found in the difficulty 
with which even cultivated scientific minds can be brought to 
recognise, as a truth to be practically acted on, that no science 
stands alone, that all are intimately connected by nature, and 
that the classification and separation of various branches of 
inquiry is an artificial arrangement of man, adopted for the more 
convenient division of labour. 

The time seems to have arrived when we ought to apply this 
truth to the science of meteorology, and to bring to its aid a 
class of researches calculated to provide it with that secure and 
rational basis of which at present it is absolutely destitute. 

Before passing to a consideration of the steps which seem 
necessary to this end, I will touch slightly on one of the objects 
the hope to attain which fully justifies their being taken. I 
allude to the hope that we may thereby find some explanation 
and some law for the fluctuations of the seasons. 

In a given locality, on a given date, the sun, to whom we 
ascribe so predominating an influence, attains, year after year, 
the same elevation above the horizon, and being at the same dis¬ 
tance, presents the same angular area. If the sun, as that date 
annu^y recurs, were in all other respects the same, we should 
have a right to expect an annual recurrence of the same weather, 
unless some disturbing cause, of which we have at present no 
knowledge, were known to exist. I do not say positively that 
the sun being a constant force, we should have this constancy in 
the seasons—but what I do say is, that if the sun be not a con¬ 
stant force, we have no right to expect constancy in the seasons. 
The first question, therefore, should be: Is the sun a constant 
force ? Dees it, year after year, at the same date, present the 
same unvaried surface? We know that the contrary is the case. 

We know that the surface of the sun’s disc is never free from 
spots, and that these spots are constantly changing in number, 
size, and position : we know” that whatever law may govern them, 
their period of change and return is certaiirly not annual. 

We know also that the general surface of the sun is covered 
with markings called faculm, which are perpetually changing, 
and which have not an annual period. We have also learnt, 
within two or three years, by the aid of the spectroscope, how at 
any time to examine the exterior gaseous envelope of the sun, 
w'hich formerly could only be seen during a total eclipse, and 
we now know that the famous red prominences pf which on 
those rare occasions we obtained only a fleeting glimpse, on 
being studied at our ease, without interruption, reveal evidence 
of activity in those regions of the most stupendous sublimity, 
darting out, in a few seconds, flames many thousands of miles in 
extent. Further, in examining the spectrum of the solar light 
with improved spectroscopes assisted by photography, we find 
that thousands of lines exist there of which hitherto we had no 
knowledge—and quite recently the researches of Norman Lockyer 
tend to throw a doubt on the fixity and constancy of some of 
these lines. 

We have here evidence "which conclusively proves that the 
sun’s surface and sui roundings are not maintained in a constant 
condition. The evidence may not justify us in asserting that as 
his surface changes so must the force which he pours out on the 
earth necessarily change also ; but it certainly justifies us in 
entering on a systematic examination of that question with the 
appliances which modem physical astronomers have contrived 
for the purpose. 

In what, then, should this systematic study of the sun consist? 
Up to the present time the spots have been the main object of 
study. Most valuable observations on these have been made, of 
which those of Carrington, of Howlett, of Selwyn, and of the 
Kew Observatory under the auspices and direction of Warren 
De la Rue and Balfour Stewart, may be mentioned as the most 
complete and most long-continued. But excellent as these series 
are, and great as is their value, this, consists chiefly in their 
having shown the extent and character of the work that has to 
be done. They labour under the unavoidable defect of frequent 
interraption by cloudy weather—about two-thirds of the year are 
thus lost in England, and the evidence afforded by the remaining 
one-third is diminished in value. But even some of these re¬ 
searches have now been discontinued—in the case of Kew, for 
want of the requisite funds. 

The conclusion arrived at by those who have devoted them- 1 
selves to the subject is that a daily record of the changes taking 
place on the sun’s surface is necessary. I will here advert only 
to the changes in the spots. These we already know do not 
take place arbitrarily : they gradually increase in aggregate area 
to a maximum, and as gradually decrease to a minimum—their 
period having been provisionally fixed at about iif years. But 
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tffis period has been derived from observations of all the spots 
visible, without discrimination—and the '^spotted area” is the 
aggregate area of all such spots. There is, however, reason to 
suspect that if it were possible to trace each individual spot 
throughout its existence, from its first formation to its final dis¬ 
appearance, there would be found to be different classes of spots 
having very different durations and perhaps very different maxi¬ 
mum and minimum periods ; and a reduction of these classes 
separately might, and probably would, result in a considerable 
modification of of tbe present ii^ years cycle, and possibly in 
the discovery of other cycles, at present masked in the period 
1 determined from all spots taken indiscriminately. But hitherto 
the absence of anything approaching a daily record of the spots 
has precluded any attempt to classify them. What is true of the 
spots is also probably ^tme of aU other manifestations of solar 
energy. 

With respect to sun-spot researches, it fortunately happens 
that the photographic records need not be all taken at the same 
station. The record of one day taken in England can he com¬ 
bined with the record of the next day taken at the other side of 
the globe. Hence, in order to obtain this daily record it is only 
necessary to select a certain number of stations in localities such 
that there shall always be clear weatber at one of them. India 
offers peculiar facilities for such a selection of stations, owing to 
the great variety of climate to be found in that country during 
the same period of the year. Perhaps four or five such stations 
would suffice for India, and if absolute continuity of record could 
not be obtained by them, the deficiencies could easily be made 
good by stations in our colonial possessions. 

I think it hardly necessary that I should state that in advo¬ 
cating this system of continuous solar record I do not intend that 
other methods of meteorological research, now in use, should be 
abandoned. It is obvious that both methods must be employed. 
Whether present methods do not admit of considerable extension 
and improvement, is a very important question, on which, however, 
I do not here propose to enter. Nor do I intend to discuss the 
question whether the sun stations now advocated should not also 
be meteorological stations in the ordinary sense. This, like many 
other such questions which will have to'be settled, is an admi¬ 
nistrative detail, which I shall not step aside from the conside*’a* 
tion of fundamental principles to discuss. 

It is scarcely necessary to point out that such a system of daily 
solar record as I have indicated is beyond the reach of indivi¬ 
duals, and must, if attempted at all, be established and main¬ 
tained by the Slate. The degree and direction in which the 
State should aid the advancement of science lias been much 
debated of late, and the British Association has contributed 
powerfully, by obtaining a Royal Commission presided over by 
the Duke of Devonshire, to the solution of this difficult problem. 
As I have taken a part in these discussions, and have given con¬ 
siderable attention to the subject, I may perhaps, without im¬ 
propriety, here state what appear to be the principles applicable 
to the particular case we are now concerned with. 

The first principle is that private enterprise should not only 
be allowed the most perfect freedom from interference or com¬ 
petition by the State, but that it should be encouraged and aided 
in every possible way. 

The second principle is that the State should step in where 
private enterprise fails, and itself conduct scientific research, 
whether observational or experimental, subject to the following 
main conditions :— 

{a) That the probable results of the research will be beneficial, 
in the widest sense of that term, to the community at large, or to 
the various departments of the State. 

(<^) That the research is too costly, or commercially too unre- 
munerative, to be undertaken and vigorously prosecuted by in¬ 
dividuals. 

{c) That the research requires continuous uninterrupted work 
extending over very long periods, and conducted by systemati¬ 
cally organised establishments. 

Probably no case could be mentioned as so completely satis¬ 
fying these three conditions as that of researches affecting closdy 
every interest in the community, needing for their conduct a 
number of well-equipped establishments, maintained, not 
merely for many years, but certainly for generations—possibly 
for centuries. This is work which it is futile to demand from 
individuals. 

I wish to guard against being thought to asSeft that the study of 
the sun will certainly solve all the enigmas of naeteorology. I do 
assert that the strongest possible "fttde has been made out 
against the sun as the princijtial ringleader in meteorological 
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agitation—and’that there are ample grounds for putting him 
on his trial. Let us however suppose the impossible case of his 
absolute acquittal, I maintain that this negative result would be 
worth all the labour of obtaining it—eliminating, as it would do, 
one, and that the most conspicuous of probable causes, and so 
narrowing our inquiries to those that remain. The more likely 
event, however, will be that whilst the sun will be proved to be 
the chief promoter of these disturbances, his accomplices, and 
their various degrees of participation, will be dragged more 
prominently before the light. 

Nor do I desire that the innate power” I have attributed to 
the sun, and denied to other elements, should he misunder¬ 
stood. I have used the term as the only one available to mark 
sfx'ongly the relative influences at work. I by no means intend 
to use the word innate'*^ in anfabsolute sense, or even to imply 
that the forces of the sun are self- enerated and self-maintained. 
The object of this paper is a strictly practical one, and is not to be 
taken as intended to contribute one word to speculations on the 
constitution of the sun. But though disclaiming speculation, I 
may, on behalf of my practical object, point out that we already 
possess what may at least be claimed to be presumptive evidence 
that the sun is not exempt from external influences. I allude to 
the remarkable apparent connection which the researches of 
l)e la Rue, Stewart, and Loewy' have established between the 
behaviour of the sun-spots and the positions of some of the 
planets, particularly Venus, the Earth, and Jupiter. I say that 
the mention of a result so well calculated to excite speculation, 
aids my practical object. I mean that ]3y following up the 
hint given us by these most remarkable researches, we may be 
led to a more complete knowledge and more philosophical 
conception of the structure of the universe. 

And I would here remark that I have urged the study of the sun 
from the meteorological point of view in order to give a practical 
justification for the adoption of definite practical steps. But that 
study is recommended by even higher considerations still, by the 
insight it must give us into cosmical relations, and the help it 
will afford us in seeking to understand something, if not of first 
causes, at least of causes of the highest order that our limited 
intelligence can grasp and reason on. 

The more one reflects on the neglect of the sun justly charge¬ 
able against us, the more one wonders at it. It is like the case 
of a man placed before a steam-engine for th,e first time, 
and seeking to learn its principle and action by counting and 
measuring the bolts, screws, and rods, without giving a moment*s 
attention to the source of power—the furnace and boiler. What 
they are to the steam-engine the sun is to us, and it is astounding 
that men should dare to undertake a solution of the complex and 
niysterious fabric which surrounds us without giving a foremost 
place in their investigations to the Jsource of all material life 
and power. 

Civilisation has been variously desciibed and defined. It 
seems to me to imply above all things completeness. It aims at 
supplying all wants, at removing all obstacles to thought and to 
action, at making good all deficiencies, at remedying all evils 
moral and material, at guarding against all dangers, at promot¬ 
ing all beneficence, at extending and perfecting all knowledge. 
Science, as the most potent guide and instrument of civilisation, 
needs also to be complete, A harp with broken strings can 
discourse no music,—a chain with unconnected links can sustain 
no weight. Science, as our President so eloquently impressed 
upon us in the address with which he opened this Section, is one 
and indivisible. It has been broken up by man into its various 
recognised branches to serve his convenience and to assist the 
weakness of his intelligence; but nothing, as the same authority 
told us, is more subversive of truth and more hindering to pro¬ 
gress than to regard these subdivisions as representing the actual 
order of nature. There must be doors of communication be¬ 
tween the observatotT', the laboratory, and the mathematician’s 
study. The isolation of particular fields of research is no longer 
tolerable: each passes, however indirectly and insensibly, into 
the other through that ^‘border land” which, as our President 
reminded us, recent investigation has shown to be so fertile of 
discovery.”^ 

The study of the sun stands on this border land.” It belongs 
but very partially to the domain of tlie ancient astronomy, it 
possesses some holding in the provinces of chemistry and geology, 
and more stiH in that of physics, it claims as its right (as what 
branch of science does not ?)^ the devotion of the mathematician, 
and it rules almost supreme in meteorology. 

This study asks to be recognised and provided for. How 
much longer mil the demand be disregarded ? 


IN WHAT WAV AND AT WHAT STAGE 
CAN TECHNICAL INSTRUCTION BE BEST 
INTRODUCED INTO OUR SYSTEM OF 
NA TIONAL ED UCA TION^ 

TT will simplify the consideration of the subject, the discussion 

of which I have been requested to introduce, if we admit 
frankly that in England at any rate (I' am glad to believe that 
Scotland is more fortunate) we do not possess a .system of national 
education. Such a system, as I conceive it, should afford* to all 
the children of the nation adequate elementary instruction, and 
moreover, should offer to all, so far as their capacities and other- 
circumstances will enable them to take advantage of it, full 
opportunity for further mental cultivation. There are lying 
before me the calendars of two German schools for boys of the 
middle class intended for a mercantile or industrial career : the 
Friedrich-Werdcr Gewerhe, or Trade School of Berlin, and the 
Real Schule, under the direction of Dr. Schellen at Cologne. 
Tlxe courses of each of these institutions following after some 
preparatory teaching in an elementary school or at home, where 
X'cading and writing together with a little aiithmetic have been 
acquired, retain their pupils dux'ing nine or ten yeai’s ; and boys 
who, accoi'ding to the i*cports, were to become mechanical engi¬ 
neers, builders, postmasters, merchants, and chemists, left those 
schools last July, having attained the ages of seventeen to twenty 
years. The Real Scliule of Cologne, the average number of 
whose pupils is 580, has 28 masters; the Gewerbe Schule of 
Berlin, averaging 540, has a staff of 32 masters. In every German 
town of the least importance there are, in addition to the Gym¬ 
nasium or Classical School, one or more technical schools resem¬ 
bling those of Berlin and Cologne ; the ixumerous Universities 
and Polytechnic Institutions furnish the requisite staff of teachers. 
The fees are small. I have no information as to those of the 
schools which I have quoted, but I find from the prospectus of 
another very celebrated trade school, that of Barmen in West¬ 
phalia, that its school fees for the year are from 3/. in the lowest 
to 6/. in the higtiest class, and that boys whose friends do not 
reside in the town are boarded for 25/. The governments, the 
municipalities, and private persons vie with each other in placing 
at the disposal of poor scholars of the elementary schools who 
have shown .superior capacity, the means of continuing their 
studies in these secondaiy schools. 

I need not describe the elementary schools of Germany and 
Switzerland; it is now well known that, in them, the children 
of the poor receive, up to the age of foui*teen years, soitnd ele- 
mentaiy instruction, not confined to I'cading, writing, and arith¬ 
metic, but including geography, the outlines of the history of 
their own and other European countries, a modern language, 
some elementary teaching in science, and instruction injhe religion 
which their parents acknowledge. 

As contrasted with a system of education such as I have referred 
to and excluding the great public schools, available only to the 
rich, we have in England for the middle classes schools like those 
attached to King’s and Unwex-sity Colleges, the City of London 
School, the Bristol Trades School, and, thanks to the Endowed 
Schools Commissioners, a few efficient or at any rate pi'Ogressive 
grammar and endowed schools, amongst which I would more 
particulaidy name the school at Giggleswick, near Skipton, as 
one where instruction in science has been included in the general 
plan of instruction j and a small number of exceptional private 
schools in which a praiseworthy attempt is made to adapt the 
instruction to the. requirements of industrial and commercial 
classes. These schools however rarely retain their pupils beyond 
the age of fifteen to seventeen yeax'S, and when all are reckoned 
they are utterly inadeqxiate to tlxe wants of the population. 

Of elementary school buildings we shall soon have a sufficient 
number, and it is probable that the duty of the parent to send 
his child to school will, in some way or othexq be in all cases 
made a legal obligation ; but so long as the necessity of rendering 
our training schools for elementary teachers thoroughly national 
and efficient is not acknowledged, and so long as the instruction 
of the children in elexnentary schools is left in a great measure to 
the care of other ill-taught children, called pupil-teachers, of from 
thirteen to seveixteen years of age, we cannot hope that our poor 
will receive proper elementary instruction. 

Until the English approach the German schools in number 
and value it would be Vain to expect that technical instruction will 
be imiversally accessible, and we can only hope for its gradual 

* A paper read before the Social Science Association, Oct. j, by Mr, B. 
Samuelson, M.P. ^ 
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introduction, availing ourselves of existing resources, with such 
improvements as may be looked for under the stimulus of the 
increasing interest evinced by some of our great corporations, by 
the parents themselves, and consequently by the Legislature. 

One important step in the right direction has lately been 
taken :—Although the political chief is still a species of odd man 
whose duties include the passing of Ballot Acts, the suppression 
of foot-and-mouth disease, and the negotiation of Washington 
Treaties, the Government departments of litemry instruction and 
of Science and Art have been placed under the control of a single 
permanent administrative head. 

I understand technical instruction to include, besides the 
teaching of industrial manipulation, which for our present purpose 
we may exclude, hrstly, drawing, mathematics, and the physical 
sciences, which are the bases of tbe industrial arts ^ and secondly, 
the application of those sciences and of the art of design to indus¬ 
trial purposes. I should place in the first division such subjects 
as :— 

Pure hlailicmatics. Chemistry. Physical Geography, 

Geometry. Physics. Biology. 

Theoietical Me- Geology. Astronomy, &c. \ 

chanics. 

and in the second— 

Pluildiug Construction. Machine Construction. Metallurgy. 
Naval Architecture. ChemicaPand Maniifac- Agriculture, &c. 
Applied Mechanics. turing Technology. 

Although this list is incomplete, it will be obvious that the field 
is too wide to be covered within the school period, even when 
the pupils remain at school to the age of ado.'escence; bearing in 
mind always that instruction in tecnnical subjects to the exclu¬ 
sion of other blanches of a liberal education would defeat its own 
object. Much more is this the case with children leaving school 
between the ages of thirteen and sixteen. The choice of subjects 
must vary with the age at which school instruction is to termi¬ 
nate, and with the future career of the scholar. 

A condition precedent, however, to the possibility of technical 
instruction is a due provision of science teachers. For these 
we must look, in the main, as to elementary schools, to our 
training colleges, assisted by such institutions as the Science 
School of Soiuh Kensington, and as to secondary schools, to 
the Universities, and to institutions like King's College, Uni¬ 
versity College, and OA’ens College. The training colleges 
should add a third year to their curriculum ; instruction in 
mathematics and in some of the other subjects which I have 
included in the hrA division should be part of the obli¬ 
gatory course; and no elementary school containing, for 
example, 100 children and upwards should, after a certain date, 
receive the Parliamentary grant on results, unless it had a 
teacher who had passed satisfactorily in Geometry, in Physical 
Geography, and in Physics or in Biology. A man thus quali¬ 
fied, having become lamiiiar wdtli the method of science, could, 
if he chose, afterwards acquire other theoretical subjects as well 
as those of application, included in the second oivision j for 
instance, machine consti action, chemical teJinulogy, or agricul¬ 
ture—availing himself for that j^urposc, as to the first class of 
subjects, of the annual courses for elementary teachers at Soiuh 
Kensington, or of any other means of instruction which may be 
within his reach. But if he stopped short at the limited but 
exact instruction in theoretical science wliicli I suppose him to 
have obtained in the training college, he would be infinitely 
better qualified as a teacher than if curing that course he had 
taken up a greater lange of subjects superficially. Whether he 
be competent to teach many subjects or not, the children of 
the elementary schools whom he is to instruct have not time to 
acquire more than the rudiments of one or two theoretical 
sciences. At'the same time an elementary teacher, who is 
qualified to give instraction in the applied sciences, will find 
employment in adult classes, such as those in connection with 
the Science and Art Department. 

Assuming, then, that every elementary school for 100 pupils 
and upw-ards, which would include the principal village schools, 
had a master or assistant qualified in science, the course of such 
a school should include, for all the children, linear drawing and 
lessons on common objects which would be illustrated by locally 
accessible specimens ; j,the ordinary reading-book should also 
describe in familiar language the phenomena of nature. Those 
who are acquainted with the admirable text-books on Elemen¬ 
tary Science of Prof. Balfour Stewart, Dr, Roscoe, and others, 
cannot doubt'that the task of compiling such a reading-book will 
, be undertaken by competent ban is, as soon as the want of it 


becomes felt. Indeed, I am not sure that it does not already 
exist amongst the publications of the Irish National Board. The 
older children, those between the ages of ten and thirteen, 
should receive instruction in Physical Geography, in the elements 
of Trigonometry, and, from the age of eleven or twelve, in the 
rudiments of Biology or of Physics, perhaps, in some excep¬ 
tional cases, of both. More cannot be done for them in the 
elementary school; a few should be drafted into the secondary 
school; but the greater number would at the age of thirteen 
become full time-workers in the field, at the bench, or in the 
factory ; possessing, however, as is now but rarely the case, the 
elementary instruction required for taking advantage in their 
leisure hours of the science classes which are to be found in 
almost every district of the United Kingdom. Plow much may 
be done there is evident from the success of the Andersonian 
University in your city, with its 1,400 students, to whose founder 
belongs the honour of having been, more than a century ago, the 
originator of scientific instruction to the working classes. Chil¬ 
dren thus taught from the commencement by such masters, when 
they afterwards receive instruction in science, would not be sub¬ 
jected to, and would revolt against, cram like that recorded in 
the Report of the Science and Art Deparement for the present 
year, in which Prof. Ramsay, the examiner in Geology, says that 
“ candidates answer one of last year’s questions in place of one 
of this year’s, as if they had been specially crammed in last 
year’s examination ; ” and Prof. Carey Foster, acting with Dr. 
Tyndall as examiner in Acoustics, Light, and Heat, states that a 
good number of candidates in the advanced stage “ suppose that 
in order to damp the vibrations of a string it is needful to wet 
the string,” and “ that a ship is the kind of vessel that would 
usually be employed for containing air.” 

Amongst other conspicuous examples of adult instruction in 
science given to the class whose education has been received in 
elementary schools I may name the lectures for working men of 
Owens College, numbering more than 600 students, under the 
gratuitous tuition of the professors of that institution, and those 
of the Miners’ Association of Cornwall and Devon, organised 
some dozen years ago by Mr. Robert Hunt, F.R.S., Keeper of 
Mining Records, whose teachers seek out the working miner in 
his village and make him familiar with the laws of the forces 
and the properties of the matter with which he is brought into 
contact in his daily worl:. But time is wanting to allude further, 
to the subject of adult elenieatary instruction in science, nor 
will I enter into the question of science leaching in our great 
public schools, which has been inquired into by Mr. Norman 
Lockyer, F.R.S., the secretary of the Royal Commission on 
Scientific Instruction,'whose report will doubtless be forthcoming 
before long. 

In secondary schools, 'assuming the existence of competent 
teachers, and that they retain their scholars from the age of 
eight or nine to sixteen or seventeen—I should commence, as 
ill the elementary school, willi lessons in drawing and on 
familiar objects, and in Physical Geography; and introduce 
hlathemalics, beginniiig with Geometry at the age of eleven or 
twelve, continuing it until tlie pupil leaves school ; systematic 
instruction in the elements of natural science might begin at the 
age of ten to eleven with Natural History, including Geology ; 
and the six years until the pupil leaves at the age of sixteen or 
seventeen could be made readily to include successively the 
elements of that science and of Physics and Chemistry. With 
the exception perhaps of applied mechanics, it would not in 
my opinion be possible to include the applied sciences, but the 
teacher would illustrate his instruction by practical applications. 
Work in the laboratory is a necessity if a thorough appreciation 
in kind, how^ever limited in extent, of natural science is to be 
acquired ; but the experience of the Rev. W. TuckwMl, of the 
College School at Taunton, communicated to the Britisli Asso¬ 
ciation, and of others, shows that a school laboratory need not 
cost more than 200/. to 400/. 

Only in those cases where school education is continued to the 
age of eighteen or nineteen years would it be desirable to intro¬ 
duce such subjects as building, or machine construction, or 
chemical technology. In all other cases more real progress 
would be made by devoting all the available time to theored^ 
science. The scholar who enters into active life as an apprentice 
at the age of sixteen or seventeen, would see. in workshop 
the application of the principles which he woMd^ 'h^ve l^nt at 
school, and, if diligent, he would find opportunities" of fell ter 
study in adult classes, in factories, and in text-books oa^ special 
subjects. For instruction in the'entire grange of preoretical and 
applied science it would be necessary'that'ite student should 
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continue the course, commenced during the school age, at the 
University or at a Polytechnic Institution such as there is now 
some hope that the Science School at South Kensington may 

become. . , 

Although I have excluded instruction in technical manipu¬ 
lation from the subject of this paper, I think it right to add that 
' the students of King’s College and of King’s College School 
save much time and drudgery during their pupilage by the prac¬ 
tical skill acquired in the workshops attached to the College, and 
that according to competent observers like Mr. Nussey, of 
Leeds, the artisans of Elberfeldt, Crefeld, and other continental 
towns derive great advantage from the schools of design and 
so-called weaving schools. 

I should not fulfil my duty if I were to conclude this paper without 
acknowledging, thoiighnoalarmistin regard to foreign competition, 
that other nations, less energetic, less rich in accumulated capital 
and practical experience, and without the advantage, of our great 
mineral resources, are, thanks in a great measure to their superior 
technical training, making relatively greater advances than our¬ 
selves in many branches of industry, and that the conviction of 
the necessity for such training has not arisen amongst ourselves 
a day too soon. Happily it has arisen, and in the most desirable 
quarters. Manchester, by the judicious enlargement of Owens 
College, to which its merchants and manufacturers have quite 
recently contributed a sum approaching 200,000/. ; Yorkshire, 
by the establishment of the College of Science at Leeds, to 
which secondary schools of science are to be affiliated ; the 
Company of Clothworkers, by the foundation of scholarships, 
and the endowment of a chair of textile technology in the York¬ 
shire College ; the University of Durham, and the coal-owners 
and manufacturers of the North of England, by their joint foun¬ 
dation of the School of Science at Newcastle ; Oxford, by its 
patronage of the College to be established at Bristol ; and the 
Company of Merchant Adventurers, by the aid which it is giving 
to the Trade School of the same city—are not only directly pro¬ 
moting the higher technical instruction amongst the populations 
in which their work is done, but will furnish competent teachers 
to the elementary and secondary schools of their own and other 
localities. I think there is no fear that a work of such national 
importance once so actively begun will suffer any relapse ; but it 
will be in the power of this Association to promote by discussion 
and advice its intelligent and economical organisation. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Oct. 5,—Bertrand in the chair. 
—The following papers were read ;—Researches on the condi¬ 
tions of resistance in cylindrical boilers, by M. H. Resal.—On 
the exact values of the angles in the crystals of titaniferous iron, 
by M. N. de Kokscharow.—Report on the machine for freezing 
by the evaporation of methylic ether, invented by M. Ch. Tellier; 
and on the preservation of meat in the air, cooled by this apparatus, 
by the Commissioners, MM. Milne-Edwards, Peligot, and Bouley. 
—On the temperature of the sun, by M. J. Violle. The author 

starts with the fundamental equation — a* = — a*, and from 

determinations of the intensity of solar radiation assigns the 
value 1550'’ to what he calls the effective temperature of the sun. 
The true mean temperature of the surface of the sun is estimated 
at2,ooo^—Note on magnetism, by M. J. M. Gangain, a con¬ 
tinuation of former researches.—Seventh note on the conductivity 
of ligneous bodies, and of other substances which are bad con¬ 
ductors, by M. Th. du Moncel.—Experimental researches on 
explosive substances, by MM. Roux and Sarran.—On a register 
giving continuous indications for the determination of the law of 
variation of pressures produced by the gases of gunpowder, by 
M. Ricq.—On the synthesis of piirpurine, and of some analogous 
colouring matters, by M. A. Rosenstiehl.—New observations 
on the chemical composition of the waters of Bagneres-de- 
Luchon, by M. E. Eilhoh—Method of determination of copper by 
, means of titrated liquids, by Ivl. Pr. Lagrange. —Comparative and 
critical examination of the hypotheses which have been advanced to 
explain the figure of comets and the acceleration of their motion, 
by hi. H. CTiampiun. The author attempts to show in this 
memoir : (i) that a force directed along the radius vector develops 
in the two opposite parts of an elliptical orbit separated by the 
major axis, two tangential components of contrary signs, of which 
the effects are exactly compensating; (2), that the force gives 
Tisi? to a third component opposed to gravitation, of which the 


final result is to increase the dimensions df the orbit; (3), it is 
shown that at the distance at which comets’ tails commence to 
be seen, the rays of the sun would not produce an appreciable- 
elevation of temperature in a highly rarefied substance.—On the 
comparative chemical composition of the different parts of the 
vine when healthy and when attacked by Phylloxera^ by M. 
Boutin.—Experiments made at Cognac on phylloxerised vines 
with the coal-tar recommended by M. Petit, by M. P. Mouille- 
fert.—Experiments made at Montpelier with the same substance, 
by M. Alph. Rommier.—Observations on the points gained by 
science concerning the known species of the genus Phylloxera ; a 
letter from M. Signoret to the perpetual secretary.—Observations 
concerning the recent communication of M. Balbiani on the 
different known species of the genus Phylloxera, by M. Lich¬ 
tenstein.—Trial of infection of a healthy vine by putting 
Phylloxera in contact with its roots, by M. Delorme.— 
On the [means proposed to check the propagation of Phyl 
loxera, the method of uprooting in particular, by M. "P, 
Naudin.—Experiments on a method of treatment of phyl¬ 
loxerised vines, by the sap of a Euphorbia, by M. L. 
Balme.—On the appearance of Phylloxera in the canton of 
Geneva, and on different curative measures proposed, by M. 
E. Ador.—The Minister of Foreign Affairs transmitted further 
details of the recent eruption of Etna.—M. Dumas announced 
that the news received from the first four Transit of Venus expe¬ 
ditions was satisfactory on all points.—On the pretended Saharan 
Sea, by M. A. Pomel.—Observations on the ancient central sea 
of the Tuniso-Algerian Sahara, by M. Viriet d’Aoust—On^ 
the theory of curves in space of n dimensions, by M. C. 
Jordan.—Electro-diapason of variable period, by M. E. Mer- 
cadier.—Electro-spectral tube, or ‘Hulgurator,” for the obser¬ 
vation of the spectra of metallic solutions, by MM. B. Delachanal 
and A, Mermet.—Note on supersaturation, by M. Lecoq de 
Boisbaudran.—On the action of bromine on certain alcohols', by 
M. E. Hardy.—Note on the production ot oxamic acid by the 
oxidation of glycocol, by M. R. Engel.—Action of heat on 
diphenylmethane and phenyl-toluene; on ilie products of the 
reduction of benzophenotie, by M. Ph. Barbier.—Curious asso¬ 
ciation of garnet, idiocrase and datholite, by M. J. Lawrence 
Smith.—Balloon meteorological observations, by M. G. Tissandier, 
—Note on the spectroscopic observations made during the 
balloon ascent of Sept. 24, for studying variations in the exten¬ 
sion of the colours of the spectrum, by M. W. de Fonvielle.— 
On the feeble influence which diluvian winters have exercised on 
the formation of the valleys of the Paris basin, by M. E. Robert. 


BOOKS RECEIVED 
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G. W. Child (Longmans).—Symond’s Rainfall for 1873.—Sixteenth Report 
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THE UNIVERSITIES COMMISSION REPORT^ 
II. 

T T has of course been always well known that the 
endowments of Oxford and Cambridge have been by 
law restricted, till within the last few years, to members 
of the Established Church ; but to the outside world it 
will probably be a surprise to learn from this Report how 
far-reaching have been the consequences of this restric¬ 
tion, and how deep is the ecclesiastical character which 
has been thus imprinted upon a large portion of the 
academical wealth which the nation imagines to be at its 
own free disposal. It must be premised that in this 
respect, as in so many others, Oxford furnishes far more 
matter for comment than Cambridge, so that the follow¬ 
ing illustrations will be mainly taken from the former 
University; and also that it is regularly in the most 
wealthy Colleges that ecclesiastical objects receive a dis¬ 
proportionate amount of pecuniaiy aid : two circum¬ 
stances which point to the conclusion that it is superfluity 
of income which causes the interests of education and 
learning to be cast into comparative neglect. 

The synoptical tables at the end of this volume state 
that the Oxford Colleges have in their gift or annexed to 
their Headships 436 benefices of the returned annual 
value of 187,000/. It is notorious that these returns are 
considerably below the gross amount actually received, 
but as they stand they represent a sum equal to more 
than two-thirds of the total amount which these same 
Colleges receive from their corporate endowments. The 
proportion at Cambridge is not quite so large. Some of 
the Colleges have exercised their statutory powers of sell¬ 
ing their advowsons, but to no great extent, and it is yet 
a moot legal point whether the money produced from 
such sales can be diverted to purely secular objects. It 
is noticed, however, by the Commissioners, that in one or 
two cases such money has been carried to the ordinary 
account, and that in others it has been appropriated to 
purposes which otherwise must have been paid for out of 
the corporate revenue. The proper disposition of the 
wealth represented by these advowsons is clearly one of 
those questions which should not be left to the varying 
and self-interested action of the individual Colleges, but 
must be resolutely faced by Parliament, and if it be 
decided in the way which the progress of modem 
opinion seems most disposed to favour, there will re¬ 
sult a very large increase on the total of 260,060/. a 
year mentioned last week as the clear sum available 
in the reconsideration of the endowments of Oxford. 
According to another heading in the synoptical tables 
the total sum of 8,600/. is expended upon the College 
chapels at Oxford, a total which will probably not be con¬ 
sidered too large, when it is also stated that^out of it are 
maintained the great choral services at Magdalen, New, 
and Christ Church, at an average of more than 2,000/. 
each. This sum, however, deserves quotation, if only out 
of contrast with the item which follows under the head of 
Library,” which amounts at Oxford to the bare pittance 
of 1,300/. Here also the amounts expended at Cam¬ 
bridge upon the ecclesiastical and secular establishments 

* Continued from p. 476. 
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Stand in a similar proportion. It is true that the libraries 
are awarded something besides from Trust funds and 
from fees on graduation, but the circumstance that their 
wants are so conspicuously put into the second place is 
most significant of the general tone of feeling prevalent 
at the Universities on these matters. 

Another item in these tables is headed Subscriptions 
and Pensions,” amounting at Oxford to close upon 9,000/., 
which may not perhaps seem an extravagant expenditure 
for the owners in fee of so much landed property; yet 
it will be viewed with much suspicion by those who know 
how feeble College meetings are in their resistance to the 
importunities of past members of their body seeking pecu¬ 
niary help for all those objects which the Church of 
England takes upon itself to perform in rural parishes. 
The part of this subject, however, which is destined to 
attract the largest amount of public attention is that 
which has reference to the augmentation of College bene¬ 
fices out of corporate income, a process by which, as was 
before tolerably well known, the clerical fellows, forming 
as they do a majority in the governing bodies, provide 
comfortable pensions for their own declining years, and at 
the same time evince their interest in the general welfare of 
the Church. The extent, however, to which this process 
has been^ carried on is now revealed for the first time, 
though it is not quite apparent whether all has yet been 
disclosed, for in the course of their inquiries on this topic 
the Commissioners have not unnaturally been met with 
considerable^'reluctance, and in some cases apparently 
even with evasion. The synoptical tables for the Oxford 
Colleges give the amount thus annually devoted as just 
9,000/., which may>e thought a fully sufficient charge for 
this item, being more than is set apart for College 
officers, for the management of estates, or for invest¬ 
ment. This .figure, however, it cannot be too widely 
known, is a totally delusive one, and probably does not 
represent one quarter of the amount which is really 
squandered in this way. This conclusion would be at 
once suspected by anyone who has an inkling of the 
facts, when he reads that Queen^s is credited in this table 
with nothing at all, and Magdalen with only 17/. los, A 
more particular examination of the full returns made by 
the individual Colleges amply confirms these suspicions 
by proving, though in a roundabout way, that Queen^s 
really pays away to_^incumbents 3,000/. a year, and Mag¬ 
dalen no less than 9,000/. To this it may be added that 
Christ Church, which in the tables is only credited with 
2,000/., does as a matter of fact spend just four times that 
amount; and that since 1835, and chiefly within the last 
few years, has given away 28,000/. for cognate eccle¬ 
siastical purposes. In connection with this subject, it 
may be ^mentioned that Magdalen possesses a certain 
benefaction called the Sheppard Fund, subject to no 
specific conditions, except that the proceeds are to be 
appropriated ^^to such uses as are likely to promote piety 
and learning in Magdalen^or any other College.” Out of 
a net 2,000/. a year received from this fund, 300/. is spent 
on management, &c., the ambiguous item of subscriptions 
runs away with 470/., while 720/. is swallowed up in ecde- 
siastical objects, leaving a bare 540/. for IVfagdalen Col¬ 
lege and other schools^ The accounts of the Hulme 
Trust connected with Braseiiose teach the same lesson, 
for in that case no less thUn 4,000/. per annum out of a 
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net revenue of 6,000/., under the authority, it is true, of ' 
recent Acts of Parliament, is devoted to livings and | 
churches; a considerable deviation, as the Commis¬ 
sioners observe, from the intention expressed in the will | 
of the benefactor. The returns of the value of the Profes¬ 
sorships are equally significant, for the five Divinity I 
Chairs are each endowed with 1,500/. and a house, 
whereas the average of the remaining Professorships can¬ 
not be more than 500/. without a residence. It may here 
be incidentally mentioned that the collective income of 
the Oxford Professors from all sources amounts to 25,000/., 
of which only 450/. comes from fees, and more than half of 
this latter sum from the fees of the four Science Professors. 

Concerning the number of Fellowships confined to 
those who have taken or who have promised to take 
orders, this Report is entirely silent, on the same prin- | 
ciple apparently as it omits to state what proportion 
of the College endowments is appropriated to the en¬ 
couragement of Physical Science. For information on 
this latter topic, recourse may be had to the Report of 
another Royal Commission lately published, and the 
University Calendars yield some evidence on the former 
point. As to Oxford, it has been calculated that with 
the exception of Merton, where for the future all 
Fellowships, as well as the Headship, will be entirely 
open, nearly half the Fellowships are what is com¬ 
monly called clerical, and all the remaining Headships 
are confined to clergymen. The proportion in the 
different Colleges is very irregular, but the reader will 
hardly be surprised to learn that, in accordance with 
what has been intimated above, at the four wealthiest 
Colleges the proportion is as high as two clerical fellows 
to one lay. 

All these facts, and there are more of the same charac¬ 
ter, seem to point one way ; that when the reconstruction 
of the Universities becomes a matter of public and not 
special interest, and when the uses to which their endow¬ 
ments are put shall be fundamentally reconsidered in the 
light of modern experience, one of the first questions 
which the nation will have to decide for itself will be 
whether so large a portion of academical property shall 
in the future be limited to purposes which certainly are 
not educational, and nowhere else than in England 
would ever be thought to be academical. That the Col¬ 
leges themselves cannot be permitted to settle these great 
questions at their own sweet will is abundantly made 
clear by the facts recorded in this Report. It may be 
granted that the reformed statutes of a few of the Ox¬ 
ford Colleges, which are appended at the end of this 
volume, promise to abolish certain of the more prominent 
evils in their constitution, which evils indeed nowhere 
find any active defenders ; but in none of these schemes 
is adequate importance attached to the duty of encou¬ 
raging original research, the one part of its academical 
fimctions which Oxford neither performs nor regrets to 
have left unperformed. Moreover, the well-intentioned 
activity of some three or four of the less wealthy Col¬ 
leges affords no guarantee that the greater institutions 
will not continue in their wasteful courses, and permit 
fresh vested interests to be acquired daily. Perhaps 
public opinion is not yet fully ripe, and perhaps those 
who have interested themselves in these subjects are not 
su^ci^tly unanimous; but for the future, at any 


rate, no excuses of this kind ought to be tolerated. The 
Commission on Scientific Instruction and the Advance¬ 
ment of Science has thrown into shape a scheme of 
reform which, though primarily adapted to the case of 
original research in the physical sciences, is capable of 
being extended to similar branches of genuine study, and 
to the outline of that scheme many prominent men, 
statesmen and others, have given in their adhesion. 
This Commission has now in its Report given us all the 
materials requisite for discovering where the necessary 
funds shall come from ,* and from henceforth it will be only 
due to laziness, or to individual perversity, if a definite 
scheme of University Re-organisation, conceived in the 
interests of unencumbered investigation and mature study, 
is not soon presented for the acceptance of the public. 


SEDLE Y TA YLORS SO UND 
Sotmd and Music: a Non-mathematical Treatise, By 

Sedley Taylor, M.A. (London ; Macmillan and Co.) 
INDINGfrom the title-page and preface that this 
• work, though non-mathematical, undertakes to give 
an account ‘of the acoustical discoveries of Helmholtz, 
we acknowledge having felt some misgivings when we 
commenced the perusal of it. We will presently inform 
our readers whether we found our fears justified or not by 
the book itself \ but we must first state why we felt them. 

The recent reasonable and even necessary outcry for 
popular scientific education in this country has led to the 
publication of a perfect shoal of elementary treatises. 
Everyone who has a smattering of knowledge or who has 
access to a consulting library considers himself thereby 
fitted to write a treatise. For one such that is written by 
a man thoroughly competent as far as knowledge and 
experience can qualify him, we have half a dozen written 
by popular lecturers, or rather showmen, in whose eyes 
sensational experiments sensationally described form 
the really attractive portion of science ! Besides these, 
we have a dozen others—some the work of those fluent 
writers who can master a new subject in a week, 
complete an octavo treatise on it by the end of the 
month, see it through the press, and proceed imme¬ 
diately to repeat the process on something newer still; 
the others, the original work of uninstructed but aspiring 
men, who have learnt too little to be aware either of what 
science is or of their own utter ignorance of it. This is 
no fancy'sketch, but, as all competent to judge will allow, 
an exceedingly unpleasant reality. In some subjects, no 
doubt, competent men have the field (as yet) left almost 
to themselves. It is only now and then that an ignora¬ 
mus ventures to produce a treatise on Hyperdeterminants, 
Vortex Motion, or Specific Inductive Capacity. Yet, if 
books on such subjects could command a host of eager 
and ignorant purchasers, there would soon be a supply 
from quarters hitherto undreamt of. But anyone and 
everyone can write on such simple matters as heat, light, 
electricity, or (more to our present purpose) sound and 
music, “ Bother Helmholtz, and Clerk-Maxwell, and 
Thomson,^* cries a public athirst for sensation, and whose 
palate is already dead to all but the most potent spices; 
‘‘we want excitement, knowledge too if it comes pain¬ 
lessly, but excitement; which (viz. the sensation and 
the excitement) are precisely what that same public will 




Oct 22, 1874J 


NATURE 


497 


not get from Mr. Taylor’s work. Not once, in the whole 
course of his 219 pages, has he condescended to cater for 
the mere amusement of his reader. We hope, but almost 
against hope, that this will not interfere with the sale of 
his book. 

The book, with the exception of a few slight blemishes, 
to some of which we will presently advert, is a very good 
one indeed : lucid, comprehensive, and accurate. Many 
of the more difficult ideas introduced are illustrated very 
happily by analogy ; and, so far as the first half of the 
volume is concerned, there is nothing which should pre¬ 
sent a difficulty to any reader of average intelligence. 
It is necessarily otherwise with the second half, which 
treats mainly of music, for this is a subject which mere 
intelligence, however acute, will not enable a man to 
master. One may as well discourse of colours to the 
congenitally blind, as of music to a man devoid of ear.” 
It has often struck us as one of the most remarkable of 
phenomena in the physical world, that while we ourselves 
were only greatly annoyed by the discordant grinding of 
some street-organ miscreant, one friend beside us has 
been almost in a state of frenzy, while another, on the 
contrary, listened with the most stolid indifference. [We 
leave it to the psychologists to consider whether the 
mind itself may not, in certain individuals, have similar 
excess or defect in some particular quality, and if so, to 
explain by it the existence alike of sceptics and of 
fanatics.] Considering that this extraordinary difference 
is often found to exist between individuals nearly related, 
and in all other particulars closely resembling one another, 
it is not to be wondered at that even among those who 
possess in a special manner an ear for music, individuals 
should be found to differ widely from one another on 
many of the less important points. In such a case who 
is to decide ? Ceteris paribus^ we should be inclined to 
side with the mathematician, who has, as it were, an 
extra sense in addition to those possessed by his antago¬ 
nist. Wherever, then, we find that Mr. Taylor’s view is 
not exactly in accordance with that of Helmholtz (though 
the discrepancies, so far as we venture to think we under¬ 
stand them, are few, and, with one exception, of appa¬ 
rently small importance), we are inclined to take the side 
of Helmholtz. But, we repeat, this is not to be con¬ 
sidered as a demerit of Mr. Taylor, for the main point 
of variance (if we be correct in supposing it to exist) seems 
to be an aesthetic one, upon which only a comparatively 
small number of persons (and these not only exceptionally 
gifted, but also highly trained) are competent to form an 
opinion. We outsiders may judge of the value of such 
opinions by comparing the verdicts of different art critics 
on the same picture; though in the case of sound, where 
the physical processes (in the external ear at least) are 
thoroughly known to the mathematician, he ought to 
have a decided advantage over those who have not his 
physical insight. The following passage (§ 75), seems 
particularly happy:— 

That two sounds should produce absolute silence 
seems, at first sight, as absurd as that two loaves should 
be equivalent to no bread. This is, however, only 
because -we are accustomed to think of sound as some¬ 
thing with an external objective existence; not as con¬ 
sisting merely in a state of motion of certain air-particles, 
and therefore liable, on the application of an opposite 
system of equal forces, to be absolutely annihilated.” 


There is, however, considerable objection to be taken 
to the word forces. Had Mr. Taylor said motions^ or still 
better disturbances^ the passage would have been not 
only clearer but more correct. 

A closely-connected mistake occurs, in two different 
forms, in §§ 22, 50. In the former, the word force is 
used in place of ene?‘gy; in the latter, energy i?, used where 
force is obviously the correct word. But here, though in 
all probability unconsciously, Mr. Taylor is only following 
the metaphysicians and other quasi-scientific men, who 
give what they call a “ broad basis ” to the meaning of a 
word by using it now in one sense and anon in quite a 
different one. 

Another curious statement, occurring in § 8 and re¬ 
peated in § 37, seems to show that Mr. Taylor’s clock has 
a half-second pendulum, for he speaks of a complete oscil¬ 
lation (from side to side pnd ha-ck again) as taking place 
in one second i 

The inherent defect of all non-mathematical treatment 
of a subject undoubtedly mathematical shows itself in 
the elaborateness of Mr. Taylor’s explanation of wave- 
motion. We are quite sure that a very slight amount of 
the most elementary geometry, properly introduced, would 
have enabled him to condense the whole of this part of 
his work into one-third of its present bulk or even less, 
and this with a decided increase of simplicity and intelligi¬ 
bility to the ordinary reader. 

We object entirely to the word strictly in the foot-note 
to § 5, for, instead of being not strictly accuraie^ the state¬ 
ment referred to is not even approximately accurate. In 
the same section there is an illustration of wave propa¬ 
gation by the alternate kneeling and standing of the indi¬ 
viduals of a line of men, where the reader is likely to be 
much puzzled by the printing of “ two, six, and nine,” 
instead of ^Hwenty, sixty, and ninety.” This, however, 
may be called hypercriticism, so we proceed to point out 
that in § 23 there is a genuine blunder. Mr. Taylor says 
that in the diminution of loudness and dying away of the 
sound of a pianoforte wire once struck, “the effect produced 
is the same as if our harmonium had, while sounding out 
its note, been carried gradually further and further away 
from us,” forgetting altoge^er what, indeed, we do not 
find in his book, the lowering of pitch which accom¬ 
panies dimlioutipfn of intensity when the source of sound 
moves away from the observer. 

In § 54 the word subnmsim (subdivision ?) produces a 
curious effect, due probaMy to the printer. 

We conclude by repeating that the work is a very 
good one, worthy of the subject; and that we are 
glad to see that (in default of an English translation 
of the “Tonempfindungen”) the beautiful discoveries 
of Helmholtz have found in this country an able 
and congenial expositor. Had we thought less of 
the work we should not have been driven to criti¬ 
cism of mere isolated words or phrases which 
easily escape detection by an author himself. gfter 

all, we must conclude with an expression ef ama^ment 
that a man who shows himself to have jSO flnfrpugh ^ 
appreciation of harmony as dpes Mj*. Taylor^ ^ipuld 
tolerate for a moment in his pages a word sach as 

timbre^ when we have an a®d g^^^y i»ceiv^ 

English equivalent for M l ^pIoy %ra conrxjrd^*;^ 
a hideously inappropriate word as the Engli^ edang- 



498 


NATURE 


MAREY^S ANIMAL MECHANISM 
Anhnal Mechafiism, By E. J. Marey. ^'The Inter¬ 
national Scientific Series.'^ (London : Henry S. King 
and Co., 1874.) ^ 

O N more than one occasion during the last year or so, 
we have drawn attention to a small French physio¬ 
logical treatise by Prof. Marey, entitled “ La Machine 
Animale.” It is not only to a passage here and a passage 
there that we have had to refer, but to the thorough exposi¬ 
tion of intricate problems of mechanical physiology, which 
have been worked out with a degree of ability rarely to 
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be found in a single author. It is a translation of this 
work which forms the subject of the present review. 

Prof. Marey divides his subject into three parts : the 
first devoted to general principles ; the second to terres¬ 
trial locomotion ; and the third to aerial locomotion. It 
is to the last two of these that we wish to draw attention 
both in this and the succeeding notice. 

Terrestrial locomotion comprises that of bipeds and 
that of quadrupeds : man and the horse, exemplifying 
them respectively in their most complicated forms, serve 
as excellent examples. Human locomotion is a subject 
which admits of more scientific treatment than might at 



first sight be supposed. There is no better proof of this 
than the fact that until Prof. Marey quite recently dis¬ 
proved it, the theory of the brothers Weber was generally 
accepted, namely, that the non-supporting leg moves 
pendulum-like in walking. 

Whilst, with the mind otherwise unoccupied, anyone 
sets to work to study the different movements of his 
legs in hopping, jumping, walking, and running, there 
are many points that he can make out without further 
assistance, such as the fact that in walking the feet are 
never both off the ground together, whilst in running the 
body is unsupported between each two steps. Our author 
and one of his pupils, M. G. Carlet, have, however, suc¬ 
ceeded in putting down the results of their carefully 
conducted experiments in a form which allows of their 
being studied by others as well as by the subjects of the 


experiments themselves. By means of elastic air-bags 
with connecting tubes they have transferred the move¬ 
ments they discuss to paper, and have had these tracings 
copied as woodcuts. 

After having proved that the intensity of the pressure 
of the foot upon the ground is not solely dependent on the 
weight of the body, it being greater at the end of the 
step than at its commencement on account of the mus¬ 
cular effort then added, Prof. Marey describes the 
vertical and horizontal movements of the body in walk¬ 
ing, and shows that the former oscillations are twice as 
numerous as the latter. This can be verified by obser¬ 
vation ; at all events, the rise of the body can be seen to 
be as rapid as each step, whilst the slowness of ^^the 
waddle” is proverbial. Next, the greater pressure at the 
end of each step is proved, by a very ingenious con¬ 



trivance, to increase the forward movement of the body 
during that time, and to be least at the moment when the 
foot reaches the ground. 

In describing the rhythm of the different modes of 
progression adopted by man, the tracings obtained by 
the recording instrument are transcribed into a notation 
which is a modification of that employed in music. Two 
horizontal lines form the staff on which this simple 
music, consisting of only two notes, is written. A broad 
white line expresses by its length the duration of the 
pressure of the right foot; a similar shaded line does 
the same for the left; any interval between the two 
indicates the time during which the body is suspended 
above the ground. On this method the diagram in 
Fig: I will represent the formtila of the rhythm of 


the walking pace (i), of ascending a staircase (2), of 
running (3), and of rapid running (4). From these it may 
be gathered that in walking the contact of one foot with 
the ground follows that of its fellow without any interval; 
that in climbing a hill or going upstairs there is this 
difference, namely, that the one foot does not leave the 
ground until its fellow has been in contact with it a per¬ 
ceptible time ; that in running there is an interval at each 
step during which the body is quite off the ground ; and 
fourthly, that in rapid running, though the duration of 
each step is shortened, that of the interval is lengthened. 

Fig. 2 represents the gallop of children, (i) being what 
may be termed left gallop, and (2) right gallop, according 
to which foot is in front. This rhythm will be found in¬ 
structive when we come to refer to the same in the horse. 
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The upper of the two portions of Fig. 3 represents a 
series of leaps with the feet together, whilst the lower is 
the notation of the hop on the right leg, in which, from 
fatigue, the duration of the time of contact with the 
ground increases; it will be observed that the time of 
suspension, nevertheless, does not vary. All these dia¬ 


grams are so instructive in themselves that they need no 
further detailed explanation. 

Fig. 4 will give an idea of the instrument employed in 
studying the complicated problem of quadrupedal action, 
in which it will be seen that the movements of each foot 
communicate, through elastic tubes, movements to the 



Fig. 3. 


levers of the recording apparatus held in the hand of the 
rider. In interpreting the tracings thus obtained into the 
musical notation above employed to describe the different 
rhythms of human progression, the only thing necessary 
is to introduce a second pair of bars below that previously 
employed, to represent the hind feet. A diagram like 
Fig. I is the result. Before the introduction of this 
graphic method, the action of the horse, which used to 
be an endless subject of dispute, was made out from the 
imprint of the shoe-marks left in soft ground ; this, how¬ 
ever, varies for any given action with the rapidity of 
movement and the size of the animal which forms the 
subject of experiment. 

As we explained not long ago (Nature, vol. x. p. 
39), according to the work before us, the action of the 
horse in walking, we need not discuss that step on the 
present occasion. It is by far the most complicated of 
the movements. The trot is much more simple, being a 
double instead of a quadruple action ; the opposite fore 
and hind feet striking the ground simultaneously. There 
is also an “ irregular trot,” which is frequently met with, 
and depends on a lag in the action of the hind limbs. 

Several different paces, the common character of 
which is that irregular impacts return at regular intervals, 
are comprehended under the gallop.” There is the 
gallop in two, ihf'ee, and four times, so called according 
to the number of sounds heard in each completed pace 
Fig* 5 gives the notation of the gallop in three-time. 


which is the most common ; A indicating the time, and 
B indicating the number of feet which support the body 
at each instant of the step. From it the left hind-foot is 



Fig. 4. 


seen to reach the ground before any of the others, and to 
produce the first sound : the second is caused by the simul¬ 
taneous impact of the right hind and left fore feet; and 
the third by the right fore-foot, which the animal always 



Fig. 5. 


places forward to commence with. The similarity 
between this pace and that of children playing at 
horses ” can be leadily seen by comparing this figure 
with Fig. 2. The gallop in four-time differs from that 
just described, in that the impacts of the hind legs are 
slightly delayed, which causes the two feet, which in 
three-time strike the ground simultaneously, to do so one 
after the other, the right hind one after the left fore, so 
that the single sound is duplicated. 

The full gallop is so violent an action that the delicate 
instruments employed in analysing the previous move¬ 
ments have to be dispensed with, and a more substantial 
apparatus employed. The rider, instead of carrying it in 


his hand, has it tied, as a knapsack, on his back, and he 
sets the recording w^atchwork in motion with his teeth. 
Notwithstanding the difficulties of the experiment, very 
successful tracings have been obtained, which show that 
the full gallop is really a gallop in four-time, in which, 
although the fore-feet hit the ground with a fair interval, 
the hind feet hit it nearly simultaneously. The time of 
complete suspension is extremely short. 

Besides the actual and relative durations of the different 
paces, Prof. Marey’s instruments .are so constructed as to 
record also the rise and fall of the body of the horse 
during each. This point is of particular interest, as it 
explains the varying degrees of comfort to the rider in 
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the trot^ gallop, &:c. The rise in the trot is sudden and 
simultaneous with the time the animal’s feet are on the 
ground, and the fall with the time of suspension. In the 
gallop the same is the case, though the rises and falls are 
less sudden; they are, therefore, less jarring to the rider, 
though they may, in fact, present a greater amplitude.” 

{To be continued?^ 


OUR BOOK SKMLF 

1. —Les Roches ; Descriptions de teuri &UMenis: Meihode 
de DUermvtafion, etc. Par Edouard Jaiinetaz, Docteur 
Sciences, etc. (Paris : J. Rothschild, 1874.) 

2. --Les MbiSraiix : Guide Pratique pour leur Determi¬ 
nation^ etc. Par F. de Kobell. Avant-propos et Addi- 
tionsj par F. Pisani, Professeur de Chimie etde Mindra- 
logie. (Same publisher.) 

3. — Le Monde Microscopique des Eaux. Par Jules 
Girard. (Same publisher.) 

These three works form part of a ^series of popular 
scientific treatises issued by the enterprising Paris pub¬ 
lisher, Mi Rothschild. They are small volumes neatly 
printed ihd got up, and Nos. i and 3 are fully illustrated 
with w^U-^tecuted cuts. 

No. I is ihtehded as a practical guide for the use of 
engineers, geologists, mineralogists, agriculturists, and 
pupils of Goverrimeht schools. It is illustrated with 
thirt3^-nine woodcuts, contains a great deal of valuable 
information in small space, and seems well calculated to 
form a useful little handbook for the classes mentioned. 

No. 2, which is a translation from the tenth German 
edition of Kobell’s work by Count L. de la Tour-du- 
Pin, with a preface and additions by Prof. Pisani, is 
intended for the use of chemists, engineers, manufac¬ 
turers, &C.J and, like the above, seems well calculated to 
serve its puf^se, of helping those who have a moderate 
knowledge of chemistry to analyse speedily and exactly 
the principal minerals. 

N o. 3 is of a much more popular kind than the two 
previously mentioned works ; its author, M. Girard, is 
well known as a successful popularlser of scientific results. 
It contains sixty-eight beauti'ul and useful cuts. It is 
intended as a handbook to those who wish to derive 
amusement and instruction from the use of the microscope^ 
and takes up successively some of the principal points in 
the animal, vegetable (existing and fossil), and mineral 
kingdoms. 

Nos. I and 2 have very full indexes appended. 


LETTERS TO THE EDITOR 

{The Editor does not holdhlmsdf responsiblefo?'opinions expj'sssed 
by his co 7 Tespondents. Aleither can he undertake io return^ 
or to coj'respojid 2vith the writers of, irjecfed ntannscripts. 
No notice is iakefi of auonyinoiis coininunicaiions.'l 

Periodicity of Auroras 

On my return to Newcastle-on-Tyne I take the opportunity 
of being able to recur to books of reference to reply to a question 
put by Mr. Procter, in Nature (vol. x. p. 355), whether any 
complete catalogues of auroras have been constructed, and if they 
show indications of periodicity in its displays, Ksemtz’s Meteoro- 
1^^ which almost every feature of the weather capable of 
being chronicled has been fully catalogued, probably contains a 
list more or less complete, up to its author’s time, of all then 
known descriptions of auroras. If this be so, it has probably 
served for the groundwork upon which later and more complete 
catalogues have been compiled, extended, and completed in his 
own and other countries. Dr. Hels, the director of the 
Prussian Observato^ at Munster, in Westphalia, is especially 
active in collecting information of the slightest appearances of 
aurora in any quarters of the globe, from whence published or 
dj^adptions of them can be obtained. Every succes¬ 


sive number of such works as Mr. G. J. Symons’s Mojtthly 
Meteorological Magazine and the Quarterly Journal of the 
Scottish Meteorological Society contains, in a few pages of 
‘‘meteorological notes” on the weather peculiarities of each 
month from their numerous observers, a list of scattered aurora- 
observations, which is probably as complete for the British Isles 
during the years in which these publications have been carried 
on, as the perfect or partial clearness of the sky over this 
country, and indeed over some adjacent continental stations, 
enables such a list to be made by observations. But this collec¬ 
tion, invaluable as it is for our own immediate field of registry, 
is not assorted, nor suited, without extension by the help .of 
similar collections made in surrounding foreign countries, to be 
regarded as a sufficiently extensive list of auroras for dealing gene¬ 
rally with the question of their periodicity. The present state of 
progress of our knowledge, with regard to auroral frequency, we 
owe largely, if not almost entirely, to the researches of Prof. E. 
Loomis, of Yale College, U.S., the results of whose discussion 
of the collateral views and considerations involved in them will 
be found in numbers of the American Journal of Science for 
July i860, Sept. 1870, and April 1873. In the fiiT,t of these 
papers, a map of lines of equal auroral frequency for the northern 
hemisphere is presented, dividing the northern area of the globe 
into zones encircling the arctic regions. It appears, for example, 
from this map, that auroral displays are not very miicli more 
frequently visible in St. Petersburg than they are in London, 
and that even Boston and Edinburgh are as frequently visited by 
them as^ the great northern capital itself. An oval belt of 



Fig. 1.—Numbtir of aui'oras observed in each month of the year (Kosmlz). 

greatest auroral frequency encloses together the northgeographica 
and north magnetic poles, covering all the European, Asiatic, and 
American coast lines of the Arctic Ocean, and passing onwards 
from the latter across Hudson’s Bay, the mouth of Baffin’s Bay, 
and Iceland, back to the North Cape. For a short distance 
within this ample belt auroras continue to be tolerably frequent, 
and grow comjwativcly more scarce in Smith’s Sound and the 
northern parts of Baffin’s Bay, and indeed apparently in propor¬ 
tion as the geographical north polar regions are approached.* It 
is with the outer and not with the inner margin, however, of this 
ring-maximum of auroras that observers in ordinary latitudes are 
concerned, and it is pointed out in his most recent paper by 
Prof. Loomis, that in constructing general catalogues for de¬ 
ciding questions of auroral periodicity, a line, or at least a re¬ 
stricted zone, bordered northwards and southwards by lines of 
equal auroral frequency, should be chosen as the localities from 
which observations may be gathered. To place this line or belt 
in the zone itself of almost constant auroral activity, where 
auroras can only vary periodically in brightness rather than in 

* It will bs remembered^that in Capt. Kane’s description of a winter- 
detention of his vessel in Smith’s Sound (the northernmost passa;;e from 
Baffin’s Bay, about eight and-a-half degrees from the north pole), it is related 
that the feeling of prolonged darkness at length became so oppressive that 
even the Esquimaux dogs were affected by it, and when excluded from the 
luxury whined piteously for light. A darkness so deep and enduring as this 
description suggests can scarcely have been broken, as it occurs in the more 
favoured belt twenty degrees south of this high latitude, at the mouth of 
Davis Strait, by the illumination of bright rays and flashing beams of con¬ 
stantly appearing fine auroras. The position occupied by Capt. Kane was 
not inore than two or three, degrees from the general centre of the region of 
fast-diminishing auroral frequency, embracing the whole Atctic Ocean, which 
is shown on Prof. Loomis’s auroral map as merging insensibly on all sides 
into the broad or narrow belt of greatest auroral activity surrounding it. The 
latter seems to follow very nearly along its whole extent, with a correspond¬ 
ing strong depression and expansion of its width towards Hudson’s Bay, the 
general direction of the arctic coast-line. 
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frequency, would be of no avail for enumerations ; tbe zone 
selected must be one of occasional auroras, arising only from 
the southward spreading of the strongest disturbances of the 
ever-beaming and sometimes forth-sallying illuminations of the 
north. 

It is also for such other obvious reasons,^as that years of 
arctic exploration tend to appear in general catalogues as 
years of extraordinary auroral frequency, and that observations 
in Asia, Western America, and in the whole of the southern 
hemisphere have for the most part been made but recently or 
at very irregular intervals, that the use of general auroral cata¬ 
logues in questions of periodicity calls for much selection and 
reduction of the miscellaneous mass of observations. A most 
extensive general auroral catalogue appears to have been pub¬ 
lished early last year, or at the end of the previous year,* by 
Prof. Lovering, of the United States, of which Prof. Loomis 
has employed the materials, and of which he acknowledges the 
completeness in terms of commendation. It extends from the 
year 500 B.c. to the year 1864, and includes with its supple¬ 
ments upwards of 12,000 cases of observed auroras. For the 
following years, from 1864 to the end of 1872, Prof. Loomis has 
continued the catalogue for a restricted area suited to the question 
of periodicity, partly from American sources, and partly (in 
Europe) from the periodical journal published by Dr. Heis, 


Wochenschrift fur Asironomu und Meteorologie. The selected 
region of observation is limited on tbe north by an iso-auroral line 
skirting the northern boundary of the State of Massachusetts 
and crossing the Atlantic from near Boston to the north of Ire¬ 
land, passing thence between England and Scotland, and through 
the northern part of Jutland, a little south of Stockholm, to a 
little north of St. Petersburg, where it continues its course id 
Russia as far as long. 40® E. from Greenwicli. The meridian of 
this longitude (nearly that of the eastern ends of the Black Sea 
and Red Sea) limits the area on the east. It is similarly limited 
westwards by the meridian of 80^ W. from Greenwich, including 
Washington, and the eastern, but none of tbe western States of 
North America. A leagthy general catalogue for this region 
was extracted by Prof. Loomis from Lovering’s li#t, including 
all the auroras recorded in it in the years bstween the beginning 
of the year 1776 and the end of the year 1872, with their 
month and dates. The whole of this long list, supplemented in 
great measure by his own inquiries, is given at full length at the 
end of the last paper {sup, cit) by Prof. Loomis. The number 
of auroras in each year, or their annual frequency, is then 
obtained and laid clown in a curve lor tbe whole interval of 
ninety-six years of the observations. On the same plate is pro¬ 
jected the mean daily range of magnetic decimation, and the 
relative extent of black spots on the sun’s disc for the same 


Fig. 2 



series of years of observation; tbe latter from Wolff’s numbers, 
and the former from the average of magnetic observations made 
at Prague from the year 1777 to the year 1S71 inclusive. Very 
uncouth in appearance are all these curves : and the curve of 
annual auroral frequency is-far the most shapeless in outline of 
them all; but the leading crests and troughs of the ruling 
eleven-year period of the sun-spot curve are conspicuously 
reproduced in each of the other two curves, so that it is difficult to 
say whether the auroral curve or the curve of magnetic decli¬ 
nation is the stricter in its adherence to the times of maxima 
prescribed to it by the solar spots. In two cases, however, 
the auroral maximum took place some three years, and in 
■ another case about a year, too late (1840, 1S51, 1871). The 
maximum of the magnetic disturbance curve also took place on 
one of these occasions (1838) a year later than the sun-spot maxi¬ 
mum, while in the year 1787 both the auroral frequency and 
magnetic disturbance curves attained their maxima together 
between one and two years earlier than the sun-spot curve. 

Prof. Loomis concludes that the times of auroral minimum and 
maximum frequency happen on an average from half a year to a 
. year later than the same critical times of magnetic disturbance 
• and of the sun’s relative obscuration by black spots; that they 
* ** Memoirs of the American Academy,’* vol. x. 


are more nearly related to the same times for the magnetic daily 
range than for the sun-spot curve, and that the time of greatest 
auroral frequency lasts longer than that of the sun’s obscuration 
by spots or of the magnetic needle’s greatest daily disturbances. 
A period of very moderate activity in all the curves is enibraced 
between the maxima of 1788 and 1830, which is particularly 
noticeable in the scarcity of auroras and in the smallness of the 
magnetic oscillations in that period. More than 4,000 aiiroi'as 
are included even in the limited selection from Prof. Lovering’s 
catalogue used by Prof. Loomis to establish these results, and 
yet the interval of ninety-six years (during which the magnetic 
declination had been continuously observed) to which it is con¬ 
fined proves to be too short to determine certainly the long cycle 
of activity and repose that seems to govern the times of greatest 
auroral frequency for years together, in long recurring periods of 
between half a century and a century. In a previous paper (the 
second in the American fournai of Science above quoted), 
Loomis had arrived at all the conclusions of the pappr' ji^' 
described from an auroral catalogue of his own constriiGti©% 
observations in not very northerly latitudes of Europ©^ 
the United States ; extending, however, only to 
the closing year of the magneticarobservafioiis a| Pjr^uethm 
accessible to him. A period of about sixty year^ from the 
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maximum of the year 1790 to that of 1850, was thence concluded, 
perhaps too confidently, as the real length of this long cycle of 
anroral frequency. 

On turning to Ksemtz^s Meteorology (translation by C. V. 
Walker, 1S48, p. 458), I find that the author, with his usual ex¬ 
haustive completeness, has constructed a general list of auroras 
observed up to his time (about the year 1820), and has esta¬ 
blished from it certain laws of their periodicity. The list itself, 
although not given for brevity in the translation, is in all 
probability contained in the original, and it must embrace up¬ 
wards of 3,000 cases of auroral occurrences, since a table of 
about that total sum showing the numbers recorded in each of 
the several months of the year is given as the most important 
scientific result of the compilation. The numbers seen in March, 
September, and October are about half as great again as those 
recorded in any of the adjacent months, and about twice as 
great as have been recorded in either of the two mid-winter 
months of December and January, when the length of the nights 
is yet most favourable for their registry. That the numbers of 
auroral displays noted in June and July are relatively very small 
is easily explained by the length of the twilight in those months 
in European latitudes, rendering many, that would be conspicuous 
exhibitions in darker nights, invisible. 

The times of greatest annual activity of the auroras are thus 
about the seasons of the equinoxes, when the seat of the most 
direct action of the sun’s rays upon the earth’s surface is under¬ 
going its most rapid changes during the sun’s yearly course; and 
when nearly the same parts of the earth’s surface continue to be 
heated directly by the sun’s rays at the seasons of the winter and 
summer solstices, there are times of comparative repose and 
tranquillity among the exhibitions of auroral outbreaks. 

Regarding a secular period, Ksemtz’s Catalogue appears to 
have shown nothing positive. period of this kind,” he 

writes, “occurred between the years 1707 and 1790, attaining 
its maximum about the year 1752; since the year 1820 they have 
again continued to become more numerous.” This maximum in 
the year 1752, and those shown on Prof. Loomis’ auroral curve 
about the years 1780-90, 1850, and 1870-72, agree very ill with 
each other, or witli the return of a constant cycle of long period 
connecting them together; the succession more nearly resembles 
that of periods of hot summers, or of cold winters, governed by 
fixed laws that have not yet been discovered in their returns and 
durations : and seems to point to causes influenchig the production 
of auroras very similar to those which determine some of the 
obscurest features of our seasons. Thus, since the commencement 
of the earliest continuous temperature'records at the Royal Obser¬ 
vatory, Greenwich, in the year 1771, the commencement of winter 
or the arrival of a mean daily temperature of ^40® has fluctuated 
between the months of November and December, apparently 
from different degrees of prevalence in tho.se months of an 
annual tide of south-west wind then reaching a maximum in 
the British Isles. Assuming changes in the strength of this 
wind to be the cause of the observed fluctuations and of a gradu¬ 
ally increasing retardation of winter and secular rise of mean 
temperature in the months of November, December, and January, 
noticed by Mr. Glaisher during the first half of the present 
century, the average course of this phenomenon, when submitted 
to examination, resembles very closely the general course of the 
curve of auroral frequency. There was a sensible retardation of 
the winter season from about the year 1775 to about the year 
1790, followed by a marked acceleration from the latter year 
onwards through nearly the first quarter of the present century, in¬ 
dicating apparently a considerable abatement of south-west, anti¬ 
trade, or equatorial currents, on an average, for that lengthened 
period. The acting cause however returned, and its strength 
may be gathered from the fact that the mean temperature of the 
month of December at Greenwich during the twenty-five years 
from 1825 to 1850 was higher in eight years than that of the month 
of November, an anomaly which had only taken place thrice in 
the first quarter of the century. The last occurrences of the same 
kind, with which I am acquainted, happened in the years 1858, 
1861, and 1862; but the strong retardations of winter, noticeable 
towards the year 1850, were then rapidly disappearing, and it is 
not improbable that m the further fluctuations that have since 
followed, a new correspondence between the secular rise of tem¬ 
perature of the months of November, December, and January at 
Greenwich, and the considerable maximum of auroral intensity 
reached during the years 1870-1873, may be found to bear out an 
analogy which is only hazarded here, in the absence of a better 
workmg hypothesis, as an apparently real and perhaps not alto-. 
gj^her nrmaturid connection. 


With regard to the relative proportion between eastward and 
westward movements of auroral rays, I know of no observations 
that have been made that can offer Mr. Procter any additional 
information. The possibility that auroral streamers may be up- 
rushes of positive or negative electricity to a point of saturation 
in the highest regions of the atmosphere, followed by down- 
rushes of the same electricity when the exciting cause in the 
interior or on the surface of the globe subsides, might be well 
proved by such observations. The existence of the motion shows 
that the auroral rays diverge sensibly from the earth’s lines of 
magnetic force, probably in the endeavour (whether effectual or 
not is indifferent to the explanation) of the Aurora Borealis and 
Aurora Australis to combine and to neutralise each other (perhaps a 
rare occurrence) across the equator. The strength of the motion of 
the beams may be some measure of this tendency, and its absence 
a sign that the aurora is local and of comparatively little generality 
and extent. It may here be remarked that the annual periodicity 
of auroras differs entirely from that observed in the average fre¬ 
quency of sporadic shooting stars, which reaches a maximum in 
August and September, but has a well-marked minimum in 
March, resembling the single cold of winter and the single heat 
of summer produced three months earlier, in each year, by the 
tropical motion of the sun. A marked frequency of auroras on 
the dates of January 1-3, April 19-21, August 9-11, October 
i8 -2I, November 14 and 27, and December 10-12, when meteor- 
showers of various degrees of brightness are of almost annual 
occurrence, has not, as far as I am aware, been definitely traced 
and established ; but the large auroral catalogues recently pub¬ 
lished by Prof. Loomis and Prof. Lovering will, it is evident, 
supply very valuable materials by which any such connection 
between auroras and periodical meteor-showers, if it exists, can 
be more thoroughly investigated and determined. 

A. S. Kerschel 

Automatism of Animals 

Your correspondent Mr. Wetterhan, has, I think, misun* 
derstood Prof. Huxley’s argument; which is, not that the 
adjusted motions he refers to never were the result of conscious 
and voluntary motion, but that they are not so now. His letter 
has, however, induced me to call attention to what has always 
seemed to me a real difficulty. As I understand automatic or 
reflex actions, they are those which have been so constantly 
repeated and which are so essential to the well-being of the 
individual, that the various nerves implicated have become so 
perfectly co-ordinated that the appropriate stimulus sets the 
whole machinery in motion without any conscious or voluntary 
action on the part of the individual. Thus we can quite under¬ 
stand how a paralysed limb would be drawn up when the sole of 
the foot is tickled or the toe pricked. If, however, any such 
irritation continues to be felt in the normal state, a man would 
stoop down and remove the irritating substance with his hand, 
or would place his foot upon the opposite knee, and, stooping 
down, endeavour to see the object which caused the irri¬ 
tation. But these are consemts^ not reflex, acts. They are not 
repeated often enough, and are not sufficiently identical in form, 
to become automatic; and we are not told that a wholly para¬ 
lysed human body does actually go through these various mo¬ 
tions, as it certainly would do if not paralysed. 

Now, in the case of the frog I can quite understand the jump¬ 
ing, swallowing, swimming, and -even the balancing; for all 
these are actions so essential to the.animal’s existence, and so 
often repeated during , life, as to have become automatic. So, 
also, I can understand the drawing up of the foot to remove an 
irritation on the side of the body, for with the short-necked frog 
this too is an essential, and must have been an oft-repeated 
action. But we are further told that “if you hold dovvn the 
limb so that the frog cannot use it, he will, by and by, take 
the limb of the other side and turn it across the body, and use it 
for the same rubbing process.” Now, this seems to me not to be 
explicable by automatic or reflex action, because it cannot have 
been an action frequently if ever performed during the life of 
every frog. It is true that from the co-ordination of the move¬ 
ments of the opposite limbs, we might expect, if the irritation 
were continued, and the leg on the same side kept for some time 
in motion, that the other leg would begin to move in the same 
way. But what causes it to move in a quite different and un¬ 
usual way, across the body to the opposite side; and this, as 
related, at once and without first trying its own side ? The most 
usual motion of both legs is directly up and down, each on its 
own side. What is it that causes one of these legs, when it 
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■begins to move, not to move in the usual way (that which is auto¬ 
matic during life), but in an unusual manner, which must have 
been very rarely, if at all, used during life, and when used must 
have been purely conscious and voluntary ? I think I cannot 
be mistaken in considering this to require some explanation. It 
may be that the frog is constantly, during life, crossing one foot 
over to rub the opposite side of the body \ but we cannot accept 
this as an explanation unless it has been observed to be a fact. 
What puzzles me is, that Prof. Huxley, Dr, Carpenter, and Mr. 
Darwin, all refer to this case as an example of reflex action, and 
none of them see any difEculty in it, or seem to think that it 
requires any more explanation than the remaining quite intelli¬ 
gible cases. As others may, like myself, feel the difficulty I 
have endeavoured to point out, I hope some of your physio¬ 
logical correspondents will enlighten us if they can. 

Alfred R. Wallace 


Supernumerary Rainbow 

In Mr. Backhouse’s letter (Nature, voL x. p. 437) he remarks 
that the supernumerary rainbow is commonly seen only in the 
upper part of the arch. Dr. Thomas Young, in his Bakerian 
lecture (“Works,” vol. i. p. 185, or Phil. Trans. 1804), after 
explaining the supernumerary bow by interferences, quotes a 
paper in vol. xxxii. of the Phil. Trans., in which Dr. Langwith 
describes his observation of a supernumerary bow on August 21, 

1722; then remarks : “I have never observed these inner orders 
of colours in the lower parts of the rainbow. I have taken notice 
of this so often that I can hardly look upon it as accidental; and 
if it should prove true in general, it will bring the disquisition 
into a narrow compass ; for it will show that this effect depends 
upon some property which the drops retain whilst they are in the 
upper part of the air, but lose as they come lower and are more 
mixed with one another.” But I am not aware that anyone has 
ever remarked an appearance which struck me on seeing a few 
days ago a very complete primary and secondary bow with a 
portion of two supernumerary bows within the primary and about 
the highest part of the arch. To my eye the supernumerary bows 
were not concentric with the primary. My son agreed with me 
as to this appearance when I pointed it out to him; yet I thought 
it was probably an illusion till the following explanation occurred 
to me. 

The rain-drops may be presumed to be smaller high in the’air, 
and to increase as they descend. 

Now, the smaller drops produce wider interference fringes than 
the larger drops do. Hence the supernumerary bow is widest 
and therefore farthest from the primary at the top of the arch, and 
gets narrower and nearer to the primary as it descends the arch 
on each side, and “in the lower parts” ultimately fines away to 
nothing. According to this theory the supernumerary bow is 
not always concentric with the primary, nor indeed circular. 

It should be observed that anotlier reason for the interference 
bow being seen most frequently at the highest part of the bow is 
that the small drops high in the air are probably more uniform 
in size than the larger drops lower down. 

Oct. 8 Joseph Blackburn 

Colour in Flowers not due to Insects 

The doctrine that the conspicuous colours of flowers are 
entirely due to the necessity for cross-fertilisation by the agency 
of insects seems to be taking the world by storm. It is sup¬ 
ported by Mr. Darwin and Sir John Lubbock. It could scarcely 
be put forward on better authority. Y et there are several facts 
with which it does not harmonise. For instance-— 

1. Cultivation increases the size and colour of flowers quite 
independently of the existence or non-existence of insects. 

2. Double flowers in which the doubling arises from metamor¬ 
phosis of stamens or pistils are more showy than the single forms, 
yet insects can be of little use to them, since they are either 
partially or entirely barren. The double-blossomed cherry is 
brilliantly conspicuous, but it bears no fruit. 

3. Such abortive flouters as the cultivated Guelder Rose and 
Hydrangea depend for their beauty upon the destruction of the 
reproductive organs- If their increased splendour is meant only 
as a lure to insects, it is surely an absurd failure. 

4.. The autumn colours of leaves and fruits can serve no such 
pT^rpose, yet these are often as bright and conspicuous as the 
flowers of summer. 

5. Ftmgi and lichens exhibit brilliant colours, which cWi have 
nothing to do with insect-fertilisation. 


Do not these facts indicate that though insects may be 
attracted by conspicuous colours, and may have some influence 
in the maintenance of coloured species, there is yet a deeper and 
more permanent cause for the colour itself? 

Leicester, Oct. ii, F. T. Mott 


Habits of Squirrels 

Would you permit me to ask of your readers a question or 
two upon the habits of squirrels ? I have had one in my posses¬ 
sion, from the age of three weeks, for more than two years. I 
have noticed that whenever it cleans itself, after licking, it sneezes 
violently three or four times into its forepaws, then rubs them 
thus damped over its fur. It seems to have the power of sneezing 
at volition. 

Now, is this habit of sneezing, for the'* purpose of cleaning 
itself, a habit peculiar to squirrels ; or is it shared by other 
animals ? 

I notice also that frequently when it is going thoroughly to 
clean itself it jerks its forepaws over its ears, bringing them back 
over its eyes, and always causing a milky liquid to suffuse the 
eyes. This liquid swims over the eye, and then is absorbed. I 
have thought that it may use this secretion also for the purpose of 
moisture. The animal is in perfect health and splendid con¬ 
dition. 

A squirrel I had three years ago also had this habit, though in 
a slighter degree. D. T. 


THE NEW VINE-DISEASE IN THE SOUTH¬ 
EAST OF FRANCE 

I. 

have before us the Reports presented to the 
French Academy of Sciences by the delegates of 
the Commission appointed by that body to investigate the 
phenomena of the new and terrible disease of the vine in 
the south-east of France—a disease which is fraught with 
the most serious consequences to the material prosperity 
of that country, which depends on its wine as a source of 
national wealth not less important than are our coal and 
iron to us. 

It was in the autumn of the year 1871 that the Academy 
of Sciences directed special attention to the communica¬ 
tions which poured in upon it from all quarters relative to 
the ravages of the new parasite of the vine in the South of 
France i and at the sitting on the 25th September in that 
year, it charged a Commission, consisting of M. Dumas 
as president, MM. Milne-Edwards, Duchartre, and 
Blanchard, to investigate the means of coping with the 
disease. The Commission examined with the greatest 
care aU the manuscripts and printed monographs which 
were brought under its notice, and paid particular atten¬ 
tion to the scrutiny of the leaves and the roots attacked 
by the’ Fhylloxera vastatrix (for such is the name which 
has been given to the new insect), which had been sent 
to it from different places in France § and, with the object 
of giving to its labours the active direction necessary in 
such circumstances, it decided to confide the execution of 
them to three delegates, viz. MM. Balbiani, Max Cornu, 
and Duclaux, whose learned researches in zoology, 
botany, and chemistry, suggested recourse to them, and 
they were accordingly charged with the pursuit of all the 
observations which the subject would allow of, on the 
actually affected territory. 

It is worth our while,at the outset, to observe the thorough 
and methodical manner in which an attempt has been made 
to wrestle with this new enemy of the material welfare of 
; France, and the application of the resources of science to 
I unravel as exhaustively as possible the causes and inaniidr 
j of extension of the invasion of the parasite from fc first 
: appearance till the present time. We in E^tgland are too 
i apt in similar crises to neglect the jgracttal enaptonqent 
of scientific means, to depend on pnVatd and individual 
exertions for the investigation and treatment of the 
different causes which threaten the national wealth or 

i ‘ ';i ; ' 
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Map showing the spread of Phylloxe^-a from 1865 to 1872. 

Europe, the State, or at least important corporate bodies, case we have the studies of men of science on this subj< 
come quickly to the aid of science, which, thus subsidised of altogether national importance, studies which, if 
and encouraged, can penetrate far deeper and can have a mistake not, should go far to direct the efforts of 1 
freer play for its researches. As a result, in the present nation into the right course of treatment for the extirj 
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tion of this alarming scourge, which has destroyed the 
produce of so many of the fairest vineyards of the south¬ 
east of France. 

It is a matter of no difficulty to master the history of 
the new disease produced by the Phylloxera^ and to trace 
its growth from the earliest beginnings. The first 
definite signs of the invasion of the parasite were observed 
in the year 1865, at a spot (plainly marked in the^ maps 
annexed to the report of M. Duclaux, and now copied for 
our readers) on the plateau of Pujaut, near Roquemaure, 
in the neighbourhood of Avignon, and in the department 
of the Gard, on the west bank of the river Rh6ne. Though 
in this year it attracted but little attention, in 1866 it 
descended rapidly from the plateau to the outskirts of the 
village of Roquemaure, and also appeared in several spots 
in the departments of Vaucluse and the Bouches du 
Rhone, both lying on the east side of the river-valley. 
It was the owner of a vineyard in this latter department, 
a M. Delorme, of Arles, who was the first to recognise the 
disease, while still in the birth, as a new disease, and to 
have the presentiment of the disasters which would follow 
inks train. At a later period a commission of the Society 
of Agriculture of the H^rault visited by request the vine¬ 
yards around Saint-R^my, and a member of that com¬ 
mission, M. Planchon, discovered that the cause of the 
vine-disease was an insect “ destined to be the subject of 
so much discussion, and to become the source of so much 
misery.” It was he who afterwards gave the parasite the 
name which it has since borne everywhere —Phylloxera 
vastalrzx. 

Before proceeding to describe the ravages of the insect 
and the manner in which it ultimately causes the death 
of the vine, it will be well to show the progressive 
extension of the disease itself over the country adjacent 
to the Rh6ne valley and lying inland to the north of the 
Gulf of Lyons. M. Duclaux has shown us, in his series 
of maps annexed to his report, the progress of the disease 
between the years 1865 and 1872, and marks it as gra¬ 
dually extending from the little spot first attacked in the 
neighbourhood of Avignon till in the last of those years 
it included the whole country between Valence on the 
north and Marseilles on the south, while westwards and 
eastwards it extended to Montpellier and Aix respec¬ 
tively, thus covering, roughly speaking, nearly four de¬ 
partments, viz., the Card, the Drome, Vaucluse, and 
Bouches du Rh6ne. We are told in the memoir of M. 
Louis Faucon, also presented to the Academy of Sciences, 
and embracing a later period than that of M. Duclaux, 
that the disease extended to an alarming degree in the 
year 1873, at the same or a greater progressive rate, 
and had established itself in that year in no less than 
twelve departments of South-east France, having spread 
into the Ard^che, the Basses-Alpes, Var, Is^re, H^rault, 
and even reaching so far as the Gironde and the two 
Charentes. 

We may gain a more precise idea than can be afforded 
by a mere observation of the geographical extension of 
the disease, of the disastrous nature of the ravages of the 
Phylloxera^ by the examination of some of the statistics 
of the grape-crop in successive years in some of the de¬ 
partments attacked. Thus, in the department of Vaucluse, 
where the disease showed itself in 1866, there were in 
1869, according to the results obtained by the depart¬ 
mental commission instituted at Avignon to observe on 
the new vine-disease, 6,000 hectares absolutely dead or 
dying, and a much larger number already attacked, which 
have since succumbed to the parasite. Out of the 30,000 
hectares of vineyard comprised in this department, 25,000, 
or five-sixths of the total area, have been destroyed. In 
the Gard, where the vine flourishes better than in the 
above-mentioned department, the ravages of the disease 
are yet most terrible, for in 1871, in the arrondissement of 
Uz^s, but one-half of the average crop was produced, and 
in the arrondissement of Nismes, a tenth part of the crop 


was destroyed. These proportions, moreover, have in¬ 
creased since that year. 

If we examine the mischief done in the less extended 
areas of the communes, we shall obtain a still clearer idea 
of the rapid spread of the disease 

Commune of Graveson. 


1865-66-67 

mean crop 

10,000 hectolitres 

1868 


5,500 

,, 

1869 


2,200 

V 

1870 


400 

7 , 

1871 


250 

7 , 

1872 


100 

7, 

1873 


50 

77 


In the commune of Maillanne the crop in 1868 was 
only 40 per cent, of the average of the three preceding 
years, while in 1869 it was only 10 per cent In the com¬ 
mune of Eyragues the crop in 1868 was about 33 per cent 
of the average of the three preceding years, and in 1869 
there was a further falling off of about 10 per cent In 
1870 the crop in the three above-named communes was 
almost entirely destroyed. From instances such as these, 
fairly selected from many others equally tragic in their 
stern figures, we may form some idea of the magnitude 
of the disaster. Indeed, it is difficult to see, so rapid is 
the extension of the disease, how, unless some potent and 
effective remedy can be soon applied, any vine-bearing 
district in France can escape the visitation of the 
Phylloxera. 

Though there can be no doubt that the Phylloxera is 
the cause of the new vine-disease, this conviction was by 
no means arrived at at once, nor without considerable 
doubts being thrown upon it by those whose better judg¬ 
ment was obscured by the confusion of concomitant phe¬ 
nomena such as drought, cold, and impoverishment of 
the soil with the real source of malady of which.they 
were the companions. Others, even now, hold that the 
Phylloxera is the effect and not the cause of the disease; 
this idea M. Faucon dissipates satisfactorily in his treatise 
by the following reasoning :—A vine is watched which is 
in a perfect state of health and vigour; not a single para¬ 
site is discovered in the ramifications of its roots. A day 
comes when the destructive insect invades it—it resists 
for some time; the Phylloxera lays its eggs, multiplies 
its numbers, and with them its attacks. The stem of the 
vine begins to show signs of the disease, and if the roots 
are laid bare, they may be observed to have deteriorated 
in some degree from their normal state. The multi¬ 
plication of the insect continues, and assumes such 
proportions as to form yellow spots of no small 
size, the result of the close collection of a large 
number of the insects, whose puncturings are so nume¬ 
rous and so incessant that the roots can no longer 
perform their proper function, the nutrition of the plant, 
which, in consequence, falls into a most evident state of 
sickliness, lingers on for some time, and eventually dies. 
The Phylloxera takes its first food where it can get it 
with the least difficulty. After it has exhausted the sur¬ 
face rootlets, tender and succulent as they are, it attacks 
others deeper down; then it spreads over the hardier I'oots, 
till at last the prodigious increase of its family causes it to 
overrun tte whole radical system of the plant, and even 
the part of the stock of the vine which is underground. 
It abandons the exhausted plant when it is of no more 
use to it, and its instinct turns its steps towards a new 
vine, where it can find fresh food. The work of destruc¬ 
tion in a vine, especially if it be vigorous and the soil 
nutritious, is not completed in a few days. A year may- 
pass without the vine exhibiting any marked signbf sick- 
ness. The store of vigour which it contains in * itself, 
added to that which it imbibes for some time after it is 
attacked in the soil, will permit it during one or even two 
seasons to perform the double functions of nourishing both 
itself and the parasite which eventually destroys it. M. 



5o6 


NATURE 


\Oct. 2 2, 1874 


Faucon^s observations, confirmed by tliose of all the 
other persons who have made positive investigations for 
themselves, have established that—' 

1. The number of insects on a plant is in direct and 
constant accordance with the state of the roots. 

2. According as the state of the roots is healthier, is the 
number of insects greater. 

3. The number diminishes in proportion to the ex¬ 
haustion and consequent death of the roots. 

4. On an absolutely dead plant it is impossible to dis¬ 
cover a single insect. Surely, therefore, Phylloxera 
is the cause, and the only cause, of the vine-disease, since 
its appearance invariably precedes the rotting of the roots, 
and never follows on their decay. 

We postpone till next week the description of the 
Phylloxera itself and the manner in which it attacks and 
ultimately kills the vine, together with the mention of the 
various means which have been proposed for the extir¬ 
pation of the disease. 

{To he coniimiedl) 


PHYSICS AT THE UNIVERSITY OFLONDOm 

A t the present time, when the bulk of the educated 
population of many countries may be divided into 
the three classes of Examinandi^ Examinati^ and Exami^ 
nalores^ a large part of any discussion of what is called 
the higher education must inevitably be devoted to the 
question of examinations. Usually, if the matter is dis¬ 
cussed from the point of view of those whose business it 
is to teach, the result is the condemnation of examinations 
in general as unfavourable to all thorough study; and, 
from whatever quarter the discussion proceeds, it seems to 
be taken for granted that the functions of the teacher and 
those of the examiner are naturally opposed to each other. 
And indeed no one who has given any attention to the 
question can doubt but that such an opposition really does 
exist in very many cases. Originally employed by teachers 
themselves to consolidate and test the results of their 
instruction, examinations were at first a natural part of 
the educational system ; but of late years they have 
rapidly developed into an independent species, which has 
separated off from the parent organism and now too 
often tyrannises over it As of other developments, so of 
this, we are bound to believe that it is an adaptation to 
co-existing conditions, and therefore fulfils some useful 
purposes , but, from the teacher’s point of view, as soon as 
examinations become detached from instruction, and 
come to be the end of learning instead of a means of 
teaching, the evils they produce are much more apparent 
than these benefits. When they have no worse result, 
they are apt to be viewed by students as affording them 
an authoritative standard, independent of the judgment of 
their professors, by which to decide what subjects of study 
and what parts of these subjects are of sufficient import¬ 
ance to be worthy of their attention. It is therefore not 
to be wondered at that such examinations should be 
looked upon by teachers with dislike, as being hindrances 
and not helps to their work, or that we should hear 
frequent protests against their excessive multiplication. 

While, however, I in general heartily sympathise with 
such protests, and feel strongly that the difficulty of honest 
and thorough teaching in my own subject is greatly in¬ 
creased by the regulations for those examinations which, 
in fairness to the students attending my lectures, I am 
bound not to lose sight of, it does not seem to me that the 
remedy for the evils complained of is to he looked for in 
the abolition of the present examination system. This 
system is no doubt defective in many ways, and we may 
perhaps hope that some day it wnll be replaced by one 

* Inproductory Lecture delivered at the opening of the Session of the 
Faculties of Arts and ILaws and of Science, in University College, London 
cgt Moaiiay, Oct. 5,1S74, hy G. Carey Fos.ter, F.K-S., Professor of Physics! 


more accordant with sound educational principles ; for 
the present, however, it exists, and must be recognised as 
one of the conditions under which our work has to be 
done. Practical wisdom therefore teaches that instead of 
trying to get rid of it, we should strive as far as possible to 
improve it, to lessen its faults, and to develop whatever 
good it may be susceptible of. 

It is admitted on all hands that examinations carried on 
in direct connection with teaching are of great educational 
value, of so much value indeed that no careful teacher 
ever thinks of doing without them. What, therefore, in 
the interests of sound education, we ought to strive for, in 
relation to those examinations which are not connected 
with any system of instruction, is that they should be 
made, as nearly as possible, what they would be if 
they did form part of such a system. It is perhaps 
too much to expect that this should be taken as 
the leading principle in the case of examinations such 
as those, now so common in connection with various 
branches of the public service, which exist for the primary 
object, not of promoting education, but of preventing 
dolts and dunces from being supported at the public 
expense; but, besides these, there are many examinations 
nowadays, which, though unconnected with teaching, are 
professedly intended for the advancement of education. 
Among such examinations, those of the University of 
London are on many accounts the most important, and 
the intimate relation between them and much of our work 
in this College seems to me to be a sufficient reason for 
considering how far the influence which, through this 
relation, they exert upon our teaching, is beneficial or 
otherwise. 

If any further justification be needed for discussing the 
educational tendency of the examinations of the Uni¬ 
versity of London, beyond the general one arising from 
the paramount importance of the improvement of educa¬ 
tion, it may be found in the history of the University. It 
is doubtless known to many of my audience that the 
University of London was constituted, in most essential 
respects as it now exists, by a Royal Charter dated 
December 5, 1837, in order, ^‘for the advancement of 
religion and morality, and the promotion of useful know¬ 
ledge, to hold forth to all classes and denominations of 
[her Majesty’s] faithful subjects, without any distinction 
whatsoever, an encouragement for pursuing a regular and 
liberal course of education.” The form which this en¬ 
couragement was to take was that of ascertaining, by 
means of examination, the persons who have acquired 
proficiency in Literature, Science, and Art, by the pur¬ 
suit of such course of education, and of rewarding them 
by Academical Degrees, as evidence of their respective 
attainments, and marks of honour proportioned thereto 
and it was directed that all persons should be admitted 
as candidates for degrees in Arts and Laws, who should 
produce certificates of having completed the course of 
instruction prescribed by the University either in this 
College or in King’s College, London, or in any other 
such institution as might be authorised by the Crown 
to issue such certificates. But in 1858, the Senate of the 
University obtained a new charter by which they were 
empowered to admit candidates to the examinations for de¬ 
grees in Arts, Laws, Science, and Music without requiring 
them to have previously pursued any prescribed course of 
study,_ or to have attended any particular place of in¬ 
struction ; and since that time no other qualification has 
been demanded of graduates of the University of Lon¬ 
don (with the exception of those who have taken degrees 
in Medicine) than the ability to pass the appointed 
examinations. I do not now propose to discuss the 
question whether the passing of an examination only 
affords as good ground for conferring academical dis¬ 
tinction as the passing of the same examination com¬ 
bined with studentship at some recognised college or 
other educational institution; my object at present is 
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simply to draw attention to the fact that the University of 
London, created in order to encourage the pursuit of a 
regular and liberal course of education/’ no longer re¬ 
quires candidates for degrees in Arts or in Science to pass 
through any collegiate course, but considers that she 
sufficiently fulfils her mission by devising and carrying 
out into practice a system of examinations. It appears 
to me that this fact justifies all who are interested in the 
progress of sound education in demanding that these 
examinations should be so arranged as to encourage to 
the utmost possible extent thorough study and conscien¬ 
tious teaching. 

The present Regulations of the University do not in all 
cases seem to me to fulfil this condition as completely as 
they might do, and I therefore think that I may suitably 
make use of this opportunity for trying to point out their 
' defects as definitely as I can, and for attempting, if pos¬ 
sible, to suggest improvements. I need hardly say, how¬ 
ever, that whatever criticisms or suggestions I may venture 
to make will refer almost exclusively to the Reflations 
affecting that branch of science, namely Physics, with 
which I am specially connected. I believe, nevertheless, 
that the general principles which it is of greatest import¬ 
ance to &ep in view in framing an examination in any 
department of knowledge are very nearly the sarne, and 
therefore I venture to hope that if the reflections which my 
experience of the London University examinations, both 
as an Examiner and as a Teacher, has suggested to me, 
are of any value in relation to my own subject, they may 
not be quite worthless in relation to others. 

In order to apply to the case of Physics the gene¬ 
ral principle that examinations and direct teaching 
ought to be only different ways of attaining the same 
object, it is needful to consider first of all what reasons 
there may be for including the study of Physics in a 
regular and liberal course of education,” and what ought 
therefore to be the aim of teacher and examiner alike. 
With regard to this point, it will probably be admitted 
that the educational value of the study of Physics 
depends upon the mental discipline which it ensures, and 
not upon the individual facts, or even on the general laws, 
with which it stores the memory. It follows from the 
nature of the phenomena with which this science deals, 
that, to a much greater extent than has hitherto been 
the case with the phenomena of any other branch of 
science, the exact conditions of their occurrence have been 
ascertained, and the relations which they bear to one 
another have been expressed by definite numerical laws. 
In consequence of the precision which it is hence pos¬ 
sible to give not only to statements respecting individual 
physical phenomena, but also to statements involving 
general laws, the reasoning by which the conclusions of 
Physics are established assumes a stricter character 
than can be attained in any other branch of natural 
science. It may be confidently asserted that, for 
training the mind in habits of accurate thinking, no 
other study can be compared with that of Physics 1 
if properly pursued; for, while it affords abundant 
practice in deductive reasoning of mathematical strict¬ 
ness, it obliges us to give no less attention to the 
converse process of inferring general laws from particular 
concrete phenomena and the direct impressions which 
they make on our senses. It is this combination of de¬ 
ductive with inductive reasoning which constitutes the 
special value of the study of Physics, for the purposes of j 
mental discipline. It is quite true that the deductive pro- ' 
cesses of Physics are borrowed from Mathematics, and ! 
that it shares the inductive method with all the other 
branches of natural science ; but the greater definiteness 
of physical phenomena, as compared with those of other 
sciences, not only, as I have already said, leads to a 
greater definiteness in our general conclusions respecting 
them, but, as a further consequence, makes it easier to 
test the truth or falsehood of their conclusions by com¬ 


paring the results deductively derived from them with the 
results of new experiments or observations. It may even, 
indeed, be thought that the comparative definiteness and 
precision of the problems with which the science of 
Physics is concerned render the study of it less service¬ 
able, as a preparation for dealing with the complex ques- 
' tions which arise in the common experience of life, than 
the study of sciences in which the uncertainty and in¬ 
definiteness of the data leave a greater scope for the exer¬ 
cise of a judicious tact in the estimation of pi'obabilities ; 
but to maintain such an opinion would be very much like 
saying that in order to become familiar with the laws of 
chemical action and the nature of chemical combination, 
we ought to study the transformations of albumen and 
chlorophyll rather than the properties of such things as 
potassium, oxygen, or sulphuric acid. It is of course 
because physical phenomena are simpler and more acces¬ 
sible to investigation than those of Chemistry or Biology, 
that greater progress has been made in the study of 
them, and that the explanations that have been reached 
are of a higher degree of certainty and generality ; but it 
is precisely the relatively advanced stage which has been 
reached by it that gives to the study of Physics its high 
value as an element in general education, and is the 
reason why it furnishes us with fuller and more instruc¬ 
tive examples of scientific reasoning than other sciences. 

The nature of the intellectual benefits that have been 
pointed out as resulting from this study, suggests at once 
the conditions that must be fulfilled in order to obtain 
them. If in studying Physics we really undergo, as I 
have said, a process of training to think coii'ectly, this 
can only be through the exercise of our minds in follow¬ 
ing the demonstrably correct trains of thought whereby 
the general conclusions of Physics have been derived 
from the observed facts, and through our becoming so 
familiar with them that, consciously or unconsciously, we 
take them for our models, whatever may be the subjects 
to which we require to direct our minds. It follows from 
this that these benefits do not depend upon the direct 
results of experiment or observation with which the study 
makes us acquainted, nor upon the general laws of nature 
which it reveals to us, but upon the reasoning processes 
whereby facts and laws are connected together and both 
are made part of the living body of science. And from 
this again we see that the kind of teaching and study to 
be aimed at is that which enables us to trace these pro¬ 
cesses step by step and to understand their validity; 
while the kind to be anxiously avoided is that which 
stores the memox-y with detached pieces of information, 
either in the form of facts whose mutual relations are not 
.perceived, or in the form of theoretical conclusions hung 
up between heaven and earth, and supported neither by 
revelation from above nor by demonstration from below. 
This latter, however, is the kind of teaching so much in 
demand and so frequently offei'ed, which is known by the 
name of ‘‘ cramming.” 

By way of guarding against misconception, it may be 
well to point out—what, however, is exceedingly obvious 
—that there can he no reasoning about Physics until the 
facts of Physics are known, and therefore that the teach¬ 
ing of these facts must always occupy an important place 
as the indispensable groundwork of all that is to follow. 
But still it must be remembered that, so long as we are 
considering the study of Physics merely as a part of 
general education, the facts of the science are of import¬ 
ance only in relation to the reasoning that is based upon 
them. Taken by itself, one bit of information is of about 
as little use in developing the mental powers as any 
other; it does us about as much good to be told that 
“ heat is a mode of motion ” as that the Government of 
England is a limited monarchy,” and to know the differ¬ 
ence between a thermometer and a batonietet enlarges 
the mind to about the same extent as to know how to dis¬ 
tinguish a pitchfork from a Dptch h<>& 
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We may now return to consider the effect of the exa¬ 
minations of the University of London upon the teaching 
of Physics. These examinations, as we have seen, exist 
for the express purpose of encouraging the pursuit of “ a 
regular and liberal course of education,’^ or, as it may be 
otherwise expressed, in order to encourage good teaching 
and to discourage bad; and in the foregoing remarks I 
have tried to show as definitely as I can what meaning is 
to be attached to the words “ good’' and “ bad" in rela¬ 
tion to the teaching of Physics. The obvious conclusion, 
applicable to the particular point to which I now wish to 
ask your attention, is that examinations are to be regarded 
as ^^ood if they induce candidates to i(hmk about the 
mutual relations of individual facts and their connection 
with general principles ; while examinations are dad in 
proportion as they lead to the loading of the memory 
with unconnected scraps of knowledge. 

There are two ways in which the examinations of the 
University of London tend to affect the quality of teach¬ 
ing for good or for evil: first, by the general Regulations 
drawn up by the Senate in reference to the various exami¬ 
nations, including the list of subjects to be taken up and 
the specifications of the requirements in each subject; 
and secondly, the questions set by the Examiners, which 
form as it were a detailed commentary, authorised by the 
Senate, on the meaning of their own Regulations. For 
various reasons, the lowest examinations, or those which 
come earliest in the University scheme, produce the 
greatest effect on methods of teaching and learning ; for 
one thing, they affect the greatest number of candidates, 
and they come at a part of the candidates' career when 
they are most dependent on external authority or advice 
as to the course of their studies. 


THE BIBLIOGRAPHY OF SCIENCE 

-^HERE can be no surer indication of the universal 
spread of science during the last few years than the 
large and annually increasing number of works relating to 
its various branches that are advertised for publication 
during each successive season. The considerable ele¬ 
ment which science now forms in education, in the arts 
and manufactures, in commerce and agriculture, and in 
the social economy of life, renders the knowledge of at 
least its rudiments absolutely necessary in almost every 
sphere of existence. The particulars given below will 
show that publishers are fully alive to the importance and 
value of good works in this department of literature. 

Although even now we have a large quantity of educa¬ 
tional books of varying degrees of mediocrity and excel¬ 
lence in almost all the commoner branches of science, 
and the number of works is ever increasing, yet the 
advance made by science makes it imperative that fresh 
manuals and class-books and new editions should be con¬ 
tinually published, in order that students and workers 
should be enabled to keep pace with its rapid strides. 
The works we notice beneath range from the smallest 
general primer to the most elaborated and matured works 
in particular and specific branches of science; and 
among them will be found books by men of the highest 
reputation in their special provinces. We have endea¬ 
voured to notice every work of importance which is to 
be published during the next few months; but our list 
is necessarily incomplete; we shall, however, in future 
numbers note any deficiencies, omissions, or fresh an¬ 
nouncements. 

In Astronomy we observe the following books 
The Moon, and the Condition and Configuration of its 
Surface, by Edmund Neison, ^Bellow of the Royal Astro¬ 
nomical Society, &c., illustrated by maps and plates, 
(Longmans.)— A Primer of Astronomy, by J. Norman 
Lockyer,^ F.R.S., with illustrations. (Macmillan.) — A 
new edition of Navigation and Nautical Astronomy, in 


theory and practice, by Prof. J. R. Young. (Lockwood.) 
—The Transits of^ Venus, a Popular Account of Past 
and Coming Transits, from the first observed by Horrocks 
A.D. 1639, to the Transit of A.r>. 2112, by Richard Anthony 
Proctor, B.A. Cantab., Hon. Fell. King’s Coll. Lond., with 
twenty plates and numerous woodcut illustrations, (Long¬ 
mans.) 

In Chemistry we are promised a new edition of Dr. 
Norinandfs Commercial Handbook of Chemical Analysis] 
enlarged and almost re-written by Dr. H. M. Noad^ 
Ph.D., F.R.S. &c., with numerous illustrations. (Lock- 
wood).—A second edition of PlattnePs Manual of Quail 
tative arid Quantitative Analysis with the Blowpipe, 
from the last German edition, revised and enlarged by 
Prof. Th. Richter, of the Royal Saxon Mining Academy, 
translated by Prof. H. B. Cornwall, Assistant in the 
Columbia School "of Mines, New York; this work is 
illustrated with eighty-seven woodcuts and one litho¬ 
graphic plate. (Sampson Low.)— Indtestrial Chemistry, 
a Manual for Manufacturers and for use in Colleges or 
Technical Schools, being a translation by Dr. J. D. Barry, 
of Professors' Stohniann and Engler’s German edition of 
Payen’s “ Precis de Chimie Industrielle ; ” edited through¬ 
out and supplemented with chapters on the Chemistry of 
the Metals, by B. H. Paul, Ph.D., with very numerous 
plates and woodcuts. (Longmans.)—A third enlarged edi¬ 
tion of A Systematic Handbook of Volumetric Analysis, 
or the Quantitative Estimation of Chemical Substances 
by Measure, applied to Liquids, Solids, and Gases, with 
numerous engravings, by Francis Sutton, F.C.S., Nor¬ 
wich. (Churchill.)— 7 he Chemical Effects of Light and 
Photography, in their Application to Art, Science, and 
Industry, by Dr. Hermann Vogel. (King and Co.)— K 
new edition, revised and enlarged, of Practical Metal 
lurgy, by John Percy, M.D., F.R.S., Lecturer on Metal¬ 
lurgy at the Government School of Mines. Vol. I., 
Part I. Introduction ; Fuel, wood, 'peat, coal, charcoal, 
coke, refractory materials, fire-clays, &c, Vol. L, Part 2. 
Copper, zinc, brass. (John Murray.) 

In Physics and Mechanics, Messrs. Longmans will 
publish the three following books \-^The Elements of 
Physics, by Neil Arnott, M.D., F.R.S., the seventh 
edition, revised from the author’s notes and other sources, 
and edited by Alexander Bain, LL.D., Professor of Logic 
in the University of Aberdeen, and by Alfred Swaine 
Taylor, M.D., F.R.S., Professor of Medical Jurisprudence, 
Guy's Hospital.— Introduction to Experimental Physics, 
Theoretical and Practical, including directions for con¬ 
structing physical apparatus and for maldng experiments, 
by Adolf F. Weinhold, Professor in the Royal Technical 
School at Chemnitz, translated and edited (with the 
author's sanction) by Benjamin Loewy, F.R.A.S, with a 
preface by G. C. Foster, F.R.S., Professor of Physics 
in University College, London, with numerous wood 
engravings.— Lessons in Elementary Mechanics, intro¬ 
ductory to the Study of Physical Science, by Philip 
Magnus, B.Sc., B.A. This book is adapted to the require¬ 
ments of the London Matriculation, Preliminary, Scien¬ 
tific, First M.B., and other Examinations. 

Messrs. Charles Griffin will issue A Mechanical Text- 
Book, a Practical and Simple Introduction to the Study 
of Mechanics, by William John Macquorn Rankine, 
C.E., LL.D., F.R.SS., &c., late Regius Professor of Civil 
Engineering in the University of Glasgow; and Edward 
Fisher Bamber, CE. 

In Biology we have a large number of new books and 
new editions, of which the following are the most note¬ 
worthy History of Cr^eation, by Prof. Ernst 
Haeckel, the translation revised by E. Ray Lankester, 
M.A. (King and Co.)— Elements of Human Physio- 
logy, by Dr. L. Hermann, Professor of Physiology in 
the University of Zurich, translated and edited from 
the sixth (yet unpublished) German edition, at the author's' 
request, by Arthur Gamgee, M.D., F.R.S., Brackenbury 
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Professor of Practical Physiology and Histology in the 
Owens College, Manchester. (Smith, Elder, and Co.)— 
Outlines of Anunal P/iysiolo£y,mth engravings on wood, 
by W. H. Allchin, M.B., M.R.C.P., Assistant Physician 
to the Westminster Hospital and Lecturer on Practical 
Physiology, Histology, and Pathology in its Medical 
School. (Churchill.)— Notes of Demonstrations ofi Phy¬ 
siological Chemistry j by S. W. Moore, F.C.S., Joint De¬ 
monstrator of Practical Physiology at St. George’s Medical 
School. (Smith, Elder, and Co.) This work is nearly 
ready for publication.—The same publishers announce 
The Pathological A^iatoniy of the Nervous Centres, by 
Edward Long Fox, M.D., F.R.C.P., Physician to the 
Bristol Royal Infirmary, with illustrations; and a Text- 
Book of Pathological Anatomy, by John Wyllie, M.D., 
F.R.C.P.E., Lecturer on General Pathology at the School 
of Medicine, Surgeons’ Flail, Edinburgh, &c. 

We are glad to see that Messrs. Churchill have in the 
press a fifth and revised edition of Holden’s well-known 
work on Human Osteology, comprising a Description of 
the Bones, with Delineations of the Attachments of the 
Muscles, &c.—The three following new works also belong 
to the same publishers :— Frey’s Manual of the Histology 
and Histo-Chemistry of Man, a Treatise on the Ele¬ 
ments of Structure and Composition of the Human Body, 
for the use of Practitioners and Students, largely illus¬ 
trated with engravings on wood, translated by Arthur 

E. J. Barker, LR.C.S.L, and revised by the*author.— The 
Student’s Guide to Human Osteology, with numerous 
lithographic plates, by William Warwick Wagstaffe, 

F. R.C.S., Assistant Surgeon and Lecturer on Anatomy at 
St. Thomas’s Hospita}.—The Student’s Guide to Practical 
Histology, Histo-Chemistry, and Embryology, with en¬ 
gravings on wood; by H. A. Reeves, F.li.C.S. Edin., 
Assistant Surgeon and Demonstrator of Anatomy at the 
London Hospital. 

The only other book we notice in this branch of science 
is a new edition ol Demonstrations of Anatomy, being a 
Guide to the Knowledge of the Human Body by Dissec¬ 
tion, by George Viner Ellis, Professor of Anatomy in 
University College, London, with 248 engravings on 
wood. The number of illustrations has been largely 
added to in this edition, and many of the new woodcuts 
are reduced copies of the plates in the author’s work, 
“ Illustrations of Dissections.” (Smith, Elder, and Co.) 

In Geography and Travels, probably the works most 
looked for are The Last Journals of Dr, Livingstone, 
in Eastern Africa, from 1S65 to his Death, continued by 
a narrative of his last moments and sufferings, taken 
down from the mouth of his faithful servants Chuma and 
Susi, edited by Rev. Horace Waller, F.R.G.S., Rector of 
Twywell, Northampton, with a map prepared on the 
spot by the author, and illustrations from his sketches. 
(Murray) ; and Sir Samuel Baker’s new book, which is 
entitledj Ismailia, a Narrative of the Expedition to 
Central Africa for the Suppression of the Slave Trade, 
organised by Ismail, Khedive of Egypt, with maps, 
portraits, and upwards of fifty full-page illustrations 
by Zweeker and Durand (Macmillan.) 

Messrs. Sampson Low, as usual, are to the fore in 
books of travels. We give the titles and some particu¬ 
lars of seven of them '.—Turiustan, Notes of a Journey in 
the Russian Provinces of Central Asia and the Khanates 
of Bokhara and Kokand, by Eugene Schuyler, Secre¬ 
tary of American Legation, St. Petersburg. This book 
will be profusely illustrated.— Straits of Malacca, 
Indo-China, ajid^ China, or Ten Years’ Travels, Adven¬ 
tures, and Residence Abroad, with upwards of sixty 
woodcuts from the author’s own photographs and sketches 
by J. Thompson, F.R.G.S., author of “Illustrations of 
China and its People.” This work contains a narrative 
of the writePs personal experience and adventures in the 
Straits of Malacca, Siam, Cambodia, Cochin-china, and 
China, illustrated with over sixty wood engravings from 


the author’s sketches and photographs. A long residence 
in the Straits of Malacca enabled the author to visit some 
of the native states, and to give an account of our impor¬ 
tant colonial possessions in that quarter of the globe, as 
also of his personal intercourse with the native Malay 
rulers, and his estimate of the value of the China¬ 
man and of Chinese labour in a tropical region.— 
The Second North German Polar Expedition in ike 
years 1869—70, of the ships Germaida and Hansa, 
under command of Capt. Koldeway, edited and con¬ 
densed by H. W. Bates, Esq., of the Royal Geographical 
Society, and translated by Louis Mercier, M.A. (Oxon.) 
The narrative portion of this important work will be full 
of interest and adventure in the ice-fields; and, in 
addition to much matter of great scientific value, will 
give a graphic account of the hardships and sufferings of 
the crew of the Hansa after the crushing of that ship 
in the ice.— Warbnrion’s Journey across Australia, an 
account of the Exploring Expedition sent out by Messrs. 
Elder and liughes, under the command of Colonel Egerton 
Warburton, giving a full account of his perilous journey 
from the centre to Roebourne, Western Australia, with 
illustrations and a map, edited, with an Introductory 
Chapter, by H. W. Bates, Esq., of the Royal Geographical 
Society.— Captain Tyson’s Arctic Adventures; Arctic 
Experiences, containing Captain George E. Tyson’s 
Wonderful Drift on the Ice-Floe, a history of the Polaris 
Expedition, the cruise of the Tigress, and Rescue of the 
Polaids Survivors, to which is added a General Arctic 
Chronology, edited by E. Vale Blake, with a map 
and numerous illustrations.— The Marvellous Country, 
or Three Years in Arizona and New Mexico, by Samuel 
W. Cozzens, illustrated.-— 77 ^^ Earth as Modified by 
Human Action, by George P. Marsh, being a new 
edition of “ Man and Nature.” 

Mr. Murray announces Six Months among the Palm 
Groves, Coral Reefs, and Volcanoes of the Sandtuich 
by Isabella Bird, author of “ The Englishwoman 
in America,” with illustrations. 

Messrs. Triibner have nearly ready A Peep at Mexico, 
Narrative of a Journey across the Republic from the 
Pacific to the Gulf, in December 1873, and January 
1874, by J. L. Geiger, F.R.G.S, with four maps and 
forty-five original photographs. 

In Medicine, &c., the announcements are very nume¬ 
rous ; we give the more important. Messrs. Longmans 
have in the press A Dictionary of Medicine, edited by 
Richard Quain, M.D., F.R.S., assisted by numerous 
eminent writers. 

^ Messrs. Charles Griffin will publish very shortly Out¬ 
lines of the Science and Practice of Medicine, a Fland- 
book for Students, by William Aitken, M.D., F.R.S. 

From Messrs. Churchill we receive notice of the follow¬ 
ing forthcoming books among a long list of others, viz. 

Air, Water, and Sewage, a Manual of Analysis for 
Medical Officers of Health, &c., by Francis Sutton, 
F.G.S., and William Thorp, B.Sc., F.C.S.—.^4 Handy- 
Book of P'orcnsic Medicine and with numerous 

wood engravings, by W. Bathurst Woodman, M.D. St. 
And., Assistant Physician and Lecturer on Physiology at 
the London Hospital, &c., and C Meymott Tidy, M.A., 
M.B., Medical Officer of Health and Food Analyst for 
IsXmgtQsi.y- Experimental Investigation of the Action 
of Medicines, a FTandbook of Practical Pharmacology, 
with engravings, by T. Lauder Brunton, M.D., D.Sc., 
Lecturer on Materia Medica in the Medical College 
of St, Bartholomew’s Hospital.— The Diseases of Tro¬ 
pical Climates and their Treatment, with Flints for 
the Preservation of Flealth in the Tropics, by J. A. B; 
Horton, M.D. Edin,, r.R.G.S., Staff-AssistantrSurgeon 
of the Army Medical Department— The,^Face, Mouth, 
and Thi^oat, the Surgical Treatment of their Diseases, 
Injuries, and Deformities, with engravings on wood, 
by Francis Mason, F,R.C.S., Senior Assistant Sur- 
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geon and Lecturer on Anatomy at St. Thomas’s 
Hospital. — The Stiideiifs Guide to the Diseases of 
the Eye^ with engravings, by Henry Power, M.B., 
F.R.C.S., Senior Ophthalmic Surgeon to St. Bartholo¬ 
mew’s Hospital .—Refort on the Issue of a Spirit Ration 
during the March to Coomassie, by E. A. Parkes, M.D., 
F.R.S., Member of the General Medical Council.— 
The Students Guide to the Practice of Midwifery^ with 
engravings, by D. Lloyd Roberts, M.D., Vice-President 
of the Obstetrical Society of London, Physician to St. 
Mary’s Hospital, Manchester .*—SUidies of Disease 
in Child^Wy by Eustace Smith, M.D., F.R.C.P., Physi¬ 
cian to the King of the Belgians, Physician to the East 
London Hospital for Children. 

Messrs. Charles Griffin have nearly ready A Dictionary 
of Hygiene and Public Health (with illustrations), com¬ 
prising Sanitary Chemistry, Engineering, and Legislation, 
the Dietetic Value of Foods, and the Detection of 
Adulterations, based on the “ Dictionnaire d’Hygi^ne 
Publique” of Prof. Ambroise Tardieu, by Alexander 
Wynter Blyth, M.R.C.S., L.S.A., A.R,C., Medical Officer 
of Health, and Analyst to the County of Devon. 

Messrs. Smith, Elder, and Co. also promise us a work Oii 
the Curative Effects of Baths and Waters^ being a Hand¬ 
book to the Spas of Europe, by Dr. J. Braun, with a 
Sketch on the Balneotherapeutic and Climatic Treatment | 
of Pulmonary Consumption, by Dr. L. Rohden, an 
abridged translation from the third German edition, with 
Notes, by Hermann Weber, M.D., F.R.C.P., London 
Physician to the German Hospital. 

The following Botanical Books are advertised as 
coming out this season :—Medicinal Plants, by Robert 
Bentley, F.L.S., Professor of Botany in King’s College, 
London, and Henry Trimen, M-B., F.L.S., of the British 
Museum, and Lecturer on Botany at St Mary’s Hospital 
Medical School. This work will include full botanical de¬ 
scriptions and an account of the properties and uses of the 
principal plants employed in medicine, especial attention 
being paid to those which are officinal in the British and 
United States Pharmacopoeias. The plants which supply 
food and substances required by the sick and conva¬ 
lescent will be also included. Each species will be illus¬ 
trated by a coloured plate drawn from nature. This will 
be published in monthly parts, and Part 1. will be ready 
very soon (ChurchilL)— Pharjjiacographia, a History 
of the Principal Drugs of Vegetable Origin found in 
Commerce in Great Britain and British India, by F. A. 
Fliickiger and D. Hanbury, F.R,S. (Macmillan .)—The 
Primmval Wo7'ld of Switzerland, by Prof. Oswald Heer, 
of the University of Zurich, translated by W. S. Dallas, 
F.L.S., and edited by James Heywood, M.A., F.R.S,, 
with numerous illustrations. (Longmans.) 

In the Sciences of Geology and Mineralogy, &c.^ 
we are promised Geology, for Stude^its ajid General 
Readers, embodying the most Recent Theories and Dis¬ 
coveries, by A. H. Green, M.A., Professor of Geology 
and Mining in the Yorkshire College of Science. Part I. 
The Elements of Physical Geology, with upwards of 
100 illustrations by the author. Part II. The Ele¬ 
ments of Stratigraphical Geology, with upwards of 
100 illustrations by the author. (Daldy, Isbister, & Co.) 
The same publishers also have Geological Climate and 
Time, a Theory of Secular Changes of the Earth’s 
Climate, by James Croll, of H.M. Geological Survey; 
A Treatise 07 i Mining, by Lottner and Serlo, of the 
Berlin Ar:ademy of Mining, translated from the German 
by Prof. Le Neve Foster and Mr. Galloway, with 268 
illustrations and diagrams; and The Creation, or 
Dynamical System of the Earth’s Formation, in ac¬ 
cordance with the Mosaic Record and the latest Disco¬ 
veries of Science, by Archibald T. Ritchie .—The Of'igin 
of Creation, or the Science of Matter and Force, a New 
System of Natural Philosophy, by Thomas Roderick 
Fraser, M.D., and Andrew Dewar. (Longmans .)—The 


Dawn of Life tipon the Earth, by J. W. Dawson LL D 

F.R.S., F.G.S., Principal and Vice-Chancellor of’McGill 
University, Montreal, with iUush-ations. (Hodder and 
Stoughton.) 

Finally, among Miscellaneous Books the following 

will probably interest the majority of our readers :_^A 

new edition is nearly ready of The Origin of Civilisation 
afid the Prunitive Condition of Man, Mental and Social 
Condition of Savages, by Sir John Lubbock, Bart., M.P., 
F.R.S. (Longmans.)— of Cos 77 iic Philosophy, 
based on the Doctrme of Evolutmi, with Criticisms on the 
Positive Philosophy, by John Fiske, M.A., LL.B., formerly 
Lecturer on Philosophy at Harvard University. (Mac¬ 
millan.)— O71 the Scnsatio 7 is of Tone, as a Physiological 
Basis for the Theory of Music, by Prof. H. Helmholtz, 
translated (with the author’s sanction) from the third 
German edition by Alexander J. Ellis, F.R.S,, F.S.A. 
(Longmans.)— Out of Doors, a selection of original 
articles on Practical Natural History, by the Rev. J. G, 
Wood, M.A., F.L.S., author of “Homes without Hands,” 
&c., with six illustrations, from original designs engraved 
on wood by G. Pearson. (Longmans.)— Bisects Abroad, 
being a popular account of foreign insects, their structure, 
habits, and transformations, by the Rev. J. G. Wood, 
M.A., F.L.S., illustrated with 600 figures by E. A. Smith 
and J. B. Zweeker. (Longmans.)— The Aerial Wo 7 'ld, 

\ by Dr. George Hartwig. (Longmans.) — Me 77 ioir of 

Sir Roderick Murchiso 7 t, including extracts from his 
journals and letters, with notices of his scientific contem¬ 
poraries, and a sketch of the rise and progress, for half 
a century, of Palaeozoic Geology in Britain, by Archi¬ 
bald Geikie, LL.D., F.R.S., Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh, 
and Director of the Geological Survey of Scotland. 
(Murray.)— The Physics a 7 id Philosophy of the Senses, or 
the Mental and the Physical in their Mutual Rela¬ 
tions, by R. S. Wyld, F.R.S.E., illustrated. (King 
and Co.)— The Elements of the Psychology of Cog'- 
7 iitio 7 i, by Robert Jardine, B.D., D.Sc., Principal of 
the General Assembly College, Calcutta. (Macmillan.)— 
On Parasites in the A 7 ii 77 ial Kingdo 77 i, by M. Van 
Beneden. (King and Co.) —The Doctrme of Descent and 
Darwviis 77 i, by Prof. Oscar Schmidt. (King and Co.) 
— Optics, by Prof. Lommel, profusely illustrated. (King 
and Coi)—-Firngi, their Nature, Influences, and Uses, by 
the Rev. M. J. Berkeley and Dr. M. Cooke, profusely 
illustrated. (King and Co.)—Scie 7 itijic Lo 7 idon, an 
account of the History and present scope of the principal 
Scientific Societies and Institutions of London, by Bernard 
H. Becker. (King and Co.) 


THE NEJV REP TILE-HO USE IN THE fARDIN 
DES PLANTES 

’^HE new house for Reptiles and Batrachians in the 
Jardin des Plantes at Paris was opened to the public 
last week. It contains four divisions : two larger central, 
and two smaller end compartments, all connected by 
folding doors. The front larger compartment is fitted up 
in the middle with large shallow tanks for the Crocodilia, 
of which there are five examples of Crocodilus vulga7is, 
C. ff'ontatus, Alligator iJiississippiensis, and two species of 
Jaca 7 'e, In front is a row of glass cages for Snakes— 
Boas, Pythons, and various Colubrines. The second larger 
compartment is devoted chiefly to Batrachians, and con¬ 
tains various Salamanders {Triioii, &c,), and a large 
number of Axolotls [SNedo?!]. In one tank are the two 
celebrated specimens of this most abnormal of creatures 
which have got rid of their external gills and converted 
themselves into the Salamandroid form, Af/iblystoma. In 
one of the end compartments are the venomous snakes ,* 
in the other, Lacertilia of various kinds. 

The cages for the Snakes are fitted up with moss, earth. 
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and stones, which are certainly prettier and more natural 
than the gravel and blankets used for the same purpose 
in our Zoological Gardens. But the difficulty seems to 
be that the animals conceal themselves and are not easily 
extracted from their hiding-places, whereas a blanket is 
readily unfolded when the occasion requires, and is more 
easily kept clean and tidy. 

There can be no question of the great improvement of 
this house as compared with its predecessor, nor of its 
superiority to the Reptile-house in our Zoological Society’s 
Gardens, so far as concerns space and arrangement. But 
as regards the extent of the collection, we believe the 
London Society still holds its own. 


NOTES 

Seventy-five cases of specimens taken by the Challenger 
expedition have been received at the Admiralty from Prof. 
Wyville Thomson. 

The vessel bearing the French Transit Expedition, under 
charge of M. Janssen, was caught in the typhoon which swept 
over Plong Kong on Sept. 23 ; although the ship appears to 
have suffered, the personnel and apparatus are happily safe. We 
may state that M. Janssen’s wife accompanies him . 

From the list of the lectures to be delivered during the 
present term at Oxford, on subjects connected with Natural 
Science, the want of organisation among the teachers of its 
different branches is but too apparent. The four biological 
courses—by Prof. Rolleston (i), Mr. Lankester at Exeter College 
(2), Mr. Barclay Thompson at Christ Church (3), and Mr. 
Chapman at Magdalen (4)—are to be on (i) The Comparative 
Anatomy of Vertebrata, (2) The Structure and Genealogy of Verte- 
brata, (3) Ichthyic Anatomy, (4) The Anatomy of Vertebrata; 
so that no provision is made for those who are studying Human 
Anatomy, nor the Invertebrata. Histology fares hardly any better, 
for its rapid progress during the last few years has quite over¬ 
thrown the practical microscopy of ten years ago. The Pro¬ 
fessor of Experimental Philosophy and Dr. Lee’s Reader in 
Physics are also both to lecture on Electricity. 

Signor L. M. d’Albertis, the Italian naturalist, who re¬ 
cently ascended the Arfak Mountains in New Guinea and made 
so many important discoveries, is now at Genoa preparing for 
a fresh expedition into the same country, and will leave Europe 
in about a month’s time. On this occasion the traveller will 
endeavour to penetrate into the southern part of that tei'ra in¬ 
cognita, that is into the district adjacent to Torres Straits, where 
mountain-ranges of considerable altitude are known to exist. 
Should he succeed in his arduous enterprise, there can be no 
doubt that he will reap an abundant harvest, as the zoology of 
this part of New Guinea is absolutely unexplored. 

Signor d’Albertis’ foimer companion, the distinguished 
botanist. Dr. Beccari, is still in the East. His last letters, 
dated at Macassar in August last, announce his recent return 
there from an excursion into the south-eastern districts of Celebes. 
We believe that Dr. Beccari also is preparing for a fresh expe¬ 
dition to New Guinea. 

Under the sanction of the trustees of the British Museum, 
the course of twelve lectures on Geology, which the liberal 
endowment of Dr. Swiney makes free to the fuilic, will this year 
be^ dehvered by Dr. Carpenter, at the Birkbeck Literary and 
Scientific Institution, Southampton Buildings, Chancery Lane, 
on Saturday evenings, at half-past seven o’clock, commencing 
Saturday next. We understand that the main purpose of the 
course will be to elucidate the past history of the earth by the 
study of the changes at present in progress; and that the course 


will include an account of the lecturer’s own researches in the 
deep sea. It will be illustrated by an extensive series of photo* 
graphs and paintings, exhibited by the oxy-hydrogen lantern. 

The South African correspondent who sent us the Natural 
History Notes which appeared in Nature, vol. x. p. 486, is 
Mr. J. P. Mansell Weale. 

It has been decided to publish, as a yearly volume, a Record 
of Works on Geology, Mineralogy, and Palseontology, British 
and Foreign. The first volume will be printed by the middle of 
1875, and will contain short abstracts or notices of papers, books, 
maps, &c., published during the year 1874. It is estimated that 
this volume will contain from 200 to 300 pages, and that its 
price will be lor. 6^. The gentlemen named below have volun¬ 
teered to assist in the work, which has already been begun. 
Those marked * have taken charge of various sections (as sub¬ 
editors), and the last has undertaken the post of general editor :— 

* W. Carruthers, F.R.S. (British Museum); C. E. De Ranee, 
F.G.S. (Geological Survey); R. Etheridge, jun., F.G.S. (Geo¬ 
logical Survey of Scotland); D. Forbes, F.R.S. ; Prof. Geikie, 
F.R.S. (director of the Geological Survey of Scotland); Prof. 
A. H. Green, F.G.S. ; Prof. T. R. Jones, F.R.S. ; A. J. Jukes- 
Browne, F.G.S. (Geological Survey) ; * G. A. Lebour, F.G.S. ; 

* L. C. Miall (Leeds Museum); E. T. Newton, F.G.S. (Jermyn 
Street Museum); Dr. H. A. Nicholson, F.G.S.;* F. W. 
Rudler, F.G.S. (Jermyn Street Museum); E. B. Tawney, 
F.G.S. (Bristol Museum); * W. Topley, F.G.S. (Geological 
Survey); Henry Woodward, F.R.S. (British Museum) ; H. B. 
Woodward, F.G.S. (GeologicalSurvey); W. Whitaker, F.G.S. 
(Geological Survey). The work will be greatly helped if Pro¬ 
vincial Societies and Field Clubs will forward copies of their 
publications to the editor. It is hoped, from the low price, that 
the number of subscribers will be enough to cover the expenses 
of printing; but should this not be the case, a number of eminent 
scientific gentlemen have kindly consented to act as guarantors. 
Names of intending subscribers, and of societies and institutions 
that will purchase the Record for 1874, will be gladly received 
by the editor. 

Mr. William Dittmar, F.R.S.E., Lecturer on Chemistry 
at Owens College, Manchester, has been appointed Professor of 
Chemistry at Anderson’s University, Glasgow, in the place of 
Dr. Thorpe, who has been elected Professor of Chemistry at the 
Yorkshire College of Science. 

Dr. William Stirling has been appointed assistant to 
Dr. Rutherford, the newly elected Professor of Physiology in the 
University of Edinburgh. 

Dr. James Apjohn has resigned his appointment of Professor 
of Chemistry in the Medical School of Trinity College, Dublin. 

Mr. Bryce M. Wright, the well-known collector of fossils, 
who for some time past had been far from well, died last week. 

A NEW wing has been quite recently added to King’s College, 
London, by means of which considerable improvements have 
been made in the Physiological Laboratory and the Dissecting 
Room. 

Two scholarships in Science, of the value of 100/. each, have 
this year been awarded at St. Bartholomew’s Hospital; one to 
Mr. Coates, of Balliol College, Oxford, the other to Mr. Saunders, 
of Downing College, Cambridge, these gentlemen having been 
coupled as of equal merit for the first place in the competitibh. 

The following gentlemen have been elected to the vacant 
Natural Science Postmasterships in Mertpn College —^Mr. 
J. Larden, of Rugby School, and Mr. A. Macdbnell, of 
Aberdeen University. The Ddegates of Unattached Students 
of Oxford University give notice that the Master and Court 
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of Assistants of the Clothworkers’ Company have offered 
three exhibitions of 50/. a year each, tenable for three 
years, for the encouragement of the study of natural science ; 
the first examination to be held at the beginning of the Hilary 
Term 1S75, at which lime one exhibition will be awarded. 
Gentlemen who shall have matriculated in the present term, 
or who have not yet matriculated, are eligible for this exhi¬ 
bition. 

The following sonnet on the late Dr. Jeffries Wyman appears 
in the New York Nation, with the initials “ J, R. L."”;— 

The wisest man could ask no more of Fate 
Than to be simple, modest, manly, true, 

Safe from the Many, honoured by the Few ; 

Nothing to court in World, or Church, or State, 

But inwardly in secret to be great; 

To feel mysterious Nature ever new, 

To touch, if not to grasp, her endless clew, 

And learn by each discovery how to wait ; 

To widen knowledge and escape the praise ; 

Wisely to teach, because more wise to learn ; 

To toil for Science, not to draw men’s gaze, 

But for her lore of self-denial stern ; 

That such a man could spring from our decays 
Fans the soul’s nobler faith until it burn.” 

A TELEGRAM from Berlin states that Major von Mechow will | 
shortly start by sailing vessel from Rotterdam to succeed Dr. 
Lohde, who is in ill health, in the military command of the 
scientific expedition which left Europe in June 1873, under the 
leadership of Dr. Gussfeldt, for the exploration of Central 
Africa. The Berlin African Society^will also send out a second 
expedition under the leadership of Captain von Homeyer, which 
will leave at the end of December. It will first proceed to 
Cauandge, on the frontier of Angola, and will endeavour to 
reach the capital of Muata-Jamvo. 

The Austro-Hungarian explorers of the North Pole are 
preparing a popular edition of their adventures, as well as a 
scientific narrative. 

We learn from Iron that a scheme has been recently devised 
for supplying London with an inflammable mixture of gases to 
replace coal. The new gas, termed “pyrogen,” consists of a 
mixture of nitrogen and carbonic oxide, three-fourths by weight 
consisting of the latter gas. The temperature of combustion of 
the mixture is stated to be 2,700® C. ; and for heating purposes 
the flame of the burning gas is to be allowed to raise some good 
radiating substance to incandescence in an ordinary grate. It is 
justly pointed out that with our present arrangements three-fifths 
of the available heat of coal are wasted, but, on the other hand, 
it must not be forgotten that on the proposed plan the force 
evolved in the oxidation of the carbon (in whatever form it is 
made use of) to carbonic oxide is likewise wasted. We should 
prefer, on the whole, to see some feasible plan for utilising the 
waste heat of coal, as the highly poisonous nature of carbonic 
oxide would, in the absence of all other objections, be a serious 
obstacle to its introduction into our dwelling-houses. 

At an influential meeting held at Manchester on Monday, to 
take measures to secure some permanent memorial of the late 
Sir William Fairbairn, it was resolved to raise funds for the pur¬ 
pose by public subscription, and “ that the permanent memorial 
of Sir William Fairbaim be in the form of a statue of such a 
character and to be placed in such a position as may he hereafter 
determined, and also for a scholarship or some other suitable 
endowment inconnection with the Owens College.” It was un¬ 
derstood that the scholarship or endowment should have special 
reference to the teaching of engineering or pure mechanics. | 

Mr. John Horne, of the Botanic Garden, Mauritius, who 
is now on a botanical expedition in the Seychelles, writing to 
Dr. Hookqr, says that he has visited the islands of Silhouette, 


Praslin, and Felicite, searching them from the sea-shore to the 
tops of the highest hills, in Silhouette up to 2,200 ft., at which 
elevation Pitcher-plants abound, hanging in immense clusters 
over every stone, bush, and tree. Flowers of these Nepenthes 
vrere obtained, and arrangements made for procuring a good 
supply of plants. When these materials come to hand it will be 
seen whether the Nepenthes of Silhouette is different from the 
N wardii which grows in Mah6. The tops of these mountains 
where the Pitchers grow have a'perpetual moisture hanging over 
them, being almost constantly enveloped by mist and rain. 

We have received an excellent little Italian work—price only 
two francs, notwithstanding its many illustrations. It is entitled 
“ Parasiti Interni degli Animali Domestici,” and is a translation 
of the well-known little English work on the subject, by Dr. 
Spencer Cobbold, F .R. S. The Italians are very anxious to make 
themselves acquainted with English scientifle works, and this 
translation by Dr. Tommasi, as well as the admirable translation 
of Huxley’s “Vertebrate Anatomy” by Prof. GigUoli, show 
their earnestness. 

The fifth volume of the “Annali del Museo Civico di 
Storia Naturale ” of Genoa, just issued, is occupied with an 
excellent memoir on the Ornithology of Borneo, prepared by 
Count Tommaso Salvador!, of Turin. The memoir is based on 
the collections made in Sarawak in 1865 and subsequent years, 
by the Marquis Giacamo Doria and Dr. Odoardo Beccari, which 
contained about 800 specimens. All previous authorities on 
the birds of Borneo have been consulted, and the result is a com¬ 
plete resume of all that is yet known upon the ornithology of 
this most interesting country, which will be highly acceptable to 
naturalists. 

At two o’clock p.m. on the i8th inst. a severe shock of earth¬ 
quake was felt at Malta. There was a heaving motion, accom¬ 
panied by an explosive noise resembling the bursting of a shell. 
Eight slight shocks followed later. Several buildings are injured, 

I but no casualties are reported, 

A TELEGRAM, dated Bombay, Oct. 17, states that a cyclone 
in Bengal has caused a total interraption of telegraphic commu¬ 
nication with Calcutta. Fifty miles of the line are reported to 
have been blown down, and a passenger train has been thrown 
off the rails. No further details of the damage done have yet 
been received. 

The Council of the Labour Representation League have 
drawn up a Report founded upon the resolutions adopted by the 
members at a meeting held some weeks since touching the 
endowed schools in their relation to technical education. The 
Report, which deals very fully with the question, and -which 
will shortly be published in extenso, recommends a scheme of 
technical training under four heads, viz.—i. In our elementary 
board schools. 2. The secondary industrial schools. 3. The 
higher endowed schools, such as Eton, Harrow, &c. 4. The 

Science and Art Department at South Kensington. The scheme 
will be submitted to a general meeting of workmen and others 
interested in the question, for discussion and approval. The 
Council of the League express themselves very sanguine as to the 
beneficial results that would follow the adoption of the scheme. 
In connection with the subject of technical education we may 
state that the opening meeting of the members of the Artisans’ 
Institute was held on the 14th inst, in the premises of the insti¬ 
tution, Castle Street, St. Martin’s Lane. The meeting was 
addressed by the Rev. H. Solly, Mr. Samuel Morley, M.P., 
Dr, Carpenter, and others, and the promoters are sanguine of 
its success in educating and elevating skilled workmen. 

On Monday evening a public meeting was held in the hall of 
Clanricarde College, Pembridge Square, Bayswater, Dr. J. H. 
Gladstone, F.R.S., presiding, to establish a popular society in 
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West London for the advancement of natural history and 
physical science. There was a very good attendance, chiefly of 
members of the various London field clubs. A number of 
ladies have been received as members, and working men are 
represented on the committee. 

According to the Belgique Hortkole, Dr. Candezi has in¬ 
vented a small photographic apparatus, which he calls a 
'‘scenograph,” which consists simply of a stick and of a camera 
the size of an opera glass. To photograph a plant or other 
object, it is sufficient to place it in the focus of the scenograph 
for a minute or two. The negatives, it appears, can be pur¬ 
chased ready prepared. 

The opening of the School of Horticulture at Versailles, which 
was to have taken place on Oct. i, is postponed till Dec. i. 

Dr. a. Corlieu states, in La France Midicale for Sept. 30, 
that he had occasion to search the registers of the parish of Saint 
Antoine, preserved in the National Library, It was in the 
cemetery of the Innocents, in that parish, that the dead bodies 
from the Hotel-Dieu were interred ; and Dr. Corlieu has ascer¬ 
tained that during the first six months of 1694 the deaths in the 
hospital amounted to 11,696. In 1873, during the same space 
of time, the mortality amounted to 770 for 925 beds. 

The additions to the Zoological Society’s Gardens during 
the past week include a Chacma Baboon {Cynocephalus por^ 
carius) from South Africa, presented by Mr. J. D. Lloyd; a 
Ducorps’ Cockatoo {Cac^iua ducorpsi) from the Solomon 
Isbinds, presented by Mr. F. J. Dean ; two Lions {Felis leo) 
firom South Africa; a Malbrouck Monkey {Cercophiihecus 
cynosurus) from West Africa ; a Sun' Bittern {Eurypyga kelias) 
from South America,[deposited ; two European Rollers (Coracias 
garrtda), European; a Naked-throated Bell-bird {C/iasmo- 
rhynchus nudicollis) iiom Bahia ;'^a solitary Tinamou [Tinamus 
soli farms) from Rio de Janeiro, purchased. 


SCIENTIFIC SERIALS 

The Quarterly Journal of Microscopic Science for this month 
commences with two articles which are of special interest to 
embryologists, and therefore to biologists generally. The 
former of these is by Mr. F. M. Balfour, entitled “ A Preliminary 
Account of the Development of the Elasmobranch Fishes;” it 
occupies about forty pages, and is fully illustrated. The in¬ 
vestigations were conducted at the Zoological Station at Naples, 
which illustrates the value of that institution, and the justifiable¬ 
ness of Dr. Dohrn’s enthusiasm. The earliest stages of develop¬ 
ment are those most minutely described. The points of greatest 
interest made out are the following :—(i) The epiblast of the 
blastoderm in that part which corresponds to the caudal extre¬ 
mity of the future embryo, folds round inwards and becomes 
continuous with the deeper layers ; which leads the author to 
conclude that, as the hypoblastic origin of the alimentary canal 
is connected with the presence of a food-yolk, and in origin its 
those animals which develop an “ anus of Rusconi ” is not so, 
the former is but an adaptation. (2) The notochord is shown to 
be developed from the hypoblast, the mesoblast forming a mass 
on each side of it. This may depend upon the mesoblast, whose 
lateral columns just referred to, are ‘‘split off, so to speak, from 
the hypoblast,” also developing a median independent sheet; or 
it may be, which unbiassed observation undoubtedly supports, 
that file notochord is a true hypoblastic structure. The former 
of these views, as the author remarks, “ proves too much,” since 
it is clear liiat by the same method of reasoning we could prove 
the mesoblastic origin of any organ derived from the hypoblast 
and budded off into the mesoblast. If Mr, Balfour’s fundamental 
fact is verified, it will much modify the argument as to the 
homology of organs as based upon their embryonic origin, (3) 
The medullary groove is quite flattened out in the cephalic region 
at the time that the canal is fully formed in the caudal. This 
paper is well worthy of careful study.—^Mr. Ray Lankester 
ymtes on the devdlopment of the pond snail {Lymnceus stagnalis). 


and on the early stages of other mollusca. He begins by de¬ 
scribing the shell-gland, which is situated below the developing 
shell; he shows its presence in Lamellibranchs, Gasteropods, 
Pceropods, also in the Brachiopoda and Loxosoma, From this 
the question is asked whether it in any way corresponds to the 
pen of the Dibranchiate Cephalopoda and the internal shell of 
Limax, Reasons are given in favour of the plug, which is 
always found to occupy the shell-gland, being developed into the 
latter; but with regard to the former, the author, from originally 
holding the opinion that it has a similar origin, now thinks 
differently for the following reasons :—The pen of Loligo must 
correspond to theguard of theBelemnite, in which thephragmacone 
is aborted. This guard is only a sheath to the phragmacone, 
which again corresponds to the whole shell of Spirula. The 
shell of Spirula must have been preceded by the shell-gland, 
therefore the plug of the latter cannot have been the direct origin 
of the Loligo pen. The latter part of the paper discusses the 
development of the pond-snail in detail.—Mr. E. A. Schafer 
describes an ingenious and much-improved microscope warm- 
stage, in which a mercury valve regulates the gas supply to a 
small circulating boiler. He remarks that much of the cooling is 
produced by the proximity of the objective, and suggests that 
this may be warmed by coiling a tube round it. ^ It has always 
occurred to us to ask whether the heating of objectives does not 
injure, for the time being, their optical powers ; as they are con¬ 
structed so as to be achromatic, &c., at the average temperature 
of the air, and very slight differences must produce material 
changes in the distance between the lenses and their shape. 

Bulletins de la SocUU d''Anthropologic de Paris, fascicule v, 
tome 8, 1874.—M. Topinard concludes his paper on the an¬ 
thropology of Algiers, by drawing attention to the five periods 
which characterise the anthropological history of the colony, and 
which are those of the brown-skinned ICabyles; the light-skinned 
Kabyles; the Numidians, to whom we must refer the greater 
number of the Berber inscriptions hitherto found ; the Romans, 
Arabs, and Turks; and lastly, the Aryans. M. Topinard is of 
opinion that in the fair and dark skinned Berl>ers we have a 
kindred race with our oldest West-European races, and that therc- 
foje, with due regard to locality, we have evidence that European 
colonies could be made, like those tribes, to flourish in various 
parts of Algiers. In the meanwhile, however, as General l^aid- 
herbe has remarked, it becomes a question of political as well as 
ethnological importance to investigate and, if possible, arrest the 
causes which are diminishing the numbers of the native popula¬ 
tion, whose existence is the more important from their being the 
best able to bear the climate and cultivate the soil. M. Topi¬ 
nard considers that the mortality among the native races is not 
to be referred with any special prominence to diseases introduced 
by Europeans, but is due very much more to a natural scrofulous 
diathesis antecedent among them, to any imported constitutional 
taint, while famine, war, and many other causes depending upon 
political conditions are probably the most important agents in 
the process.—M. de Mortillet has recalled the attention of the 
Society to M. TAbbe Bourgeois’ assumed evidence of the exist¬ 
ence of man at the base of the Miocene or mean Tertiary, while 
he presented to them one of the latest of the Abbe’s finds of flint 
implements from the Miocene beds at Thenay, and which in its 
longitudinal lines showed unmistakable traces of cutting. The 
speaker pointed out that since the foundation of the calcareous 
beds at Beauce, and the deposit of the flints at Thenay, the 
mammalian fauna has been renewed at least three times, while the 
differences between the extinct and living fauna are suriident to 
justify the acceptance of the supervention of simcific genera. 
The question of the existence of man in the mean Tertiary period 
rests, however, for the present, open, and must await further 
discoveries of a less questionable nature before it can obtain an 
unassailable solution.—M. Onimus, in a paper on language, has 
considered at length the importance of reflex action generally 
on all phenomena of the nervous system and on the intellectual 
functions, illustrating his point by reference to the changes in the 
faculty of speech which give rise to aphasia, and considetihg the 
manner in which the latter lesion is modified by the prevfbtts ^d 
normal mental condition of the patient. This fitlfnbdf alsb con¬ 
tains a suggestive paper, by Madame C. Rqyer, bn fibe ifiathe- 
matical laws of reversion through atavism 7 nOt^s by M. Btoillard 
on the Gipsies of Algiers; and a report of the haiiy dog-nian of 
Kostroma, in whom an abnormal developinent of the hair of the 
head and the down on the face andt neck. Combined with consi¬ 
derable prognathism^ has similated thb characters of the canine 
head. ' , , 
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The Bulletin de la Sociite d'Acclimatation de Paris for July 
devotes a considerable portion of its space to the description 
of an ostrich farm at the Cape of Good Hope. This industry 
is largely extending in that colony, and yields excellent results. 
—M. Maiimenet gives 'a valuable contribution^ in the shape of 
a paper on the various plants acclimatised by him at Nimes, in 
the province of the Gard. Bamboos, Eucalyptus, palms, and 
several new and useful Chinese plants and vegetables, are among 
his successful attempts at acclimatisation.—M. Martinet gives 
details of the mode of cultivating \hQ Erythroxylm coca in Peru, 
a vegetable which the French are desirous of introducing into 
Algeria and French Guiana.—M. Collenot suggests, as a means 
of staying the ravages of the Phylloxera, that instead of intro¬ 
ducing American vines, the wild vines abundant in many parts of 
France should be carefully cultivated ; they produce, in a wild 
state, excellent fmit, and as they are very hardy, he thinks that they 
would withstand the attacks of this pest.—A Japanese tree, the 
Sophora {Styplinolohmm japouicum), is recommended for culti¬ 
vation as rivalling the Eucdyptus in many respects. The wood 
is very hard, and a tree planted in France thirty-five years ago 
is now 21 ft. in circumference. It resists cold and drought with 
equal facility.—The silkworm is being acclimatised in the Baltic 
provinces, and some species of this caterpillar seem able to 
withstand the cold with ease. 


SOCIETIES AND ACADEMIES 
London 

Royal Microscopical Society, Oct. 7.—Charles Brooke, 
F.R.S., president, in the chair.—A paper, by Mr. Alfred Sanders, 
entitled “ Supplementary Remarks on the Appendicularia,’^ was 
read to the meeting by the secretary, in which the author cor¬ 
rected several observations made in the course of a previous 
paper, and gave an exhaustive description of a species which he 
believed to be different from any hitherto described, although he 
refrained at present from naming it as new.—A paper by Mr. 
Kitton, of Norwich, was also read by the secretary, upon some 
new species of diatoms found in deposits sent from New Zealand 
by Mr* H, R. Webb and by Capt. Perry from Colon.—Mr. Slack 
made some observations on silica films prepared from a solution 
containing four parts glycerine to one part water, and pointed 
out the difficulty of obtaining clear definition of the forms pre¬ 
sented when high-power objectives of large angle were employed, 
whereas those with small angular aperture gave good results.— 
Mr. Stewart drew the attention of the Fellows to a remarkable 
living organism exhibited in the room by Mr. J. Badcock, of the 
nature of which very considerable doubt was entertained, the 
prevailing opinion being that it was either an entozoon or the 
larval form of some unrecognised animal. 

Leeds 

Naturalists’ Field Club and Scientific Association, 
Oct. 13.—Mr, Edwd. Thompson, vice-president, in the chair.— 
A lecture was delivered by Mr. Samuel Jefferson, F.C.S., upon 
‘‘Volcanic Phenomena.” After giving the more familiar facts 
with regard to the shape and formation of volcanic cones, the 
nature of the ejected materials, the periods and frequency of 
eruptions, and the distribution of volcanic energy, and after an 
exposition of the chief hypotheses which have been framed with 
regard to the internal condition of our earth, Mr. Jefferson 
pointed out a coincidence which had not to his knowledge been 
previously noticed, that the equatorial diameter between the two 
centres of intensity of volcanic energy, Java and Quito, is shorter 
by two miles than that drawn at right angles through Africa. 
Mr. Jefferson explained his views at some length. 

Phieadelehia 

Academy of Natural Sciences, June 2.—Dr. Ruschen- 
berger, president, in the chair.-^" Poisonous character of the 
flowers of Wistaria sinensis A —Mr. Meehan remarked that 
there was a popular belief that the flowers of the Wistaria 
sinensis were destructive to bees. He had himself seen hun¬ 
dreds of dead bees under large flowering plants. He was 
struck witli the fact this season that none were dead under 
similar, circumstances. The flowers were continually visited 
by the honey bee and others, without, so far as he could 
see, any fatal results following. It was clear, therefore, that 
whoever might be the cause of the death of these insects under 


some circumstances, it could not be from the honey alone.— 
“Growth of the Cuicus arvensis, Hoff.” In regard to the 
rapidity with which plants sometimes grew, Mr. Thomas Mee¬ 
han observed that, though it was well known that the Canada 
thistle spread surprisingly, there had been no figures giving its 
exact growth placed on record. From experiments he found 
that it spread at an average rate of about three-fourths of an 
inch of growth per day, equal to maize or other rapid-growing 
vegetation above ground. 

June 16.—Dr. Ruschenberger, president, in the chair.—Prof. 
Leidy made remarks on the revivification of Rotifer vulgaris^ 
showing that when the animals are actually dried they are 
incapable of being revivified.—Prof. Cope mentioned the 
capture of a young Balcena cisarctica^ of forty-eight feet in 
length, in the Raritan River, near South Amboy. He was in¬ 
formed that the whale was entirely black, and the dorsal line with¬ 
out irregularities.—Prof. Cope explained the distinctive features of 
the genus Symborodon, one of the gigantic homed mammalia of 
Colorado, as compared with Titanotherium, exhibiting typical 
Specimens of the latter from the Academy’s museum, showing 
four inferior incisor teeth, while the lower jaw of Symborodon 
does not possess any. 

Paris 

Academy of Sciences, Oct. 12.—M. Bertrand in the chair.— 
The following papers were read:—The enunciation of the prin¬ 
ciple of the theory of timbrels, due to Monge, by M. H. Resal.— 
Letter from M. Langley, director of the Alleghany Observatory, 
United States, on cyclonic movements, by M. Faye. This 
paper was an extension of the author’s theory of sun-spots. The 
laws of fluids in rotatory motion round a vertical axis are shown 
to apply to these phenomena.—M. Daubree made some remarks 
in connection with the foregoing paper concerning the indications 
of circular motion traced in the diluvian deposits of the neigh¬ 
bourhood of Paris.—Critical observations on the employment of 
the tincture or powder of guiacum for testing the purity of 
Jdrschenxvasserf by M. Boussingault.—M. C. Sedillot com¬ 
municated a surgical paper on the subject of preventive tre¬ 
panning.—Presence of the genus Lepisosteus among the fossils 
of the Paris basin, by M. P. Gervais.—External linear ex¬ 
traction, simple and combined, of cataract; a surgical memoir, 
by M. R. Castorani.—Proportion of real to sulphated ashes in 
the products of the sugar industry, by M. Ch. Violette.—Com¬ 
munications relating to the destruction of Phylloxera were 
received from MM. Maurice Girard, Mouillefert, Balbiani, dtc., 
upon which remarks were offered by M. Dumas.—New expe¬ 
riments with alkaline sulpliocarbonates for the destruction of 
Phylloxera; method of employing them, by M. Mouillefert.— 
Researches on the action of coal-tar in the treatment of phyl- 
loxerised vines, by M. Balbiani.—On the employment of electro¬ 
diapasons of variable periods as tonometers and electric contact 
breakers, by M. E. Mercadier.—Attempted theory of the 
formation of the secondary facets of crystals, by M. Lecoq de 
Boisbaudran.—^Microscopic study and proximate analysis of a 
pumice from Vesuvius, by M. F. Fouqud Under the micro¬ 
scope this stone was seen to be composed of a multitude of 
crystals of amphigene united by an amorphous vitreous substance ; 
of crystals of hornblende, pyroxene, pendote, oxide of iron, feld- 
spath, and brown mica irregularly distributed through the mass. 
An analysis of the amphigenetic crystals proved this mineral to 
be rich in sodium and calcium ; the amphigene from the tufa of 
Somma is generally potassic. 
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THURSDAY, OCTOBER 29, 1874 


METEOROLOGY IN FRANCE 

E hail with much satisfaction the movement which 
has just been made by the French Government 
in the direction of a more effective organisation than has 
hitherto existed for the investigation of the meteorology 
of France. The best results may be expected from the 
step just taken, which is detailed in the printed documents 
quoted below,* and when we consider the great con¬ 
tributions made to practical meteorology by Le Verrier, 
the distinguished head of the Paris Observatory, in the 
Bulletm International^ the Atlas dcs Moiivements Gdne- 
raiix de I Atmosphere, and the Atlas des Orages origi¬ 
nated under his direction, we may rest assured that these 
hopes will be fully realised. 

In the decree of February 13, 1873, which the basis 
of the reorganisation relative to the meteorology of 
France was laid down, occurred the following reso¬ 
lutions ;— 

“ I. The investigation of the great movements of the 
atmosphere and meteorological warnings for the sea¬ 
ports and for agriculture are remitted to the Observatory 
of Paris. 

2. The working out of the meteorology of the various 
river-basins of France, and cognate inquiries, is handed 
over to Commissions representing the different regions 
and departments of the country, the organising of which 
the Council of the Observatory is commissioned to 
prosecute.” 

In carrying out these resolutions, the meteorological 
warnings to the seaports were re-established by the 
Observatory on May 17 of the same year. The duty of 
issuing meteorological announcements to all departments 
for the benefit of agriculture, especially in time of harvest, 
was recognised, and it was at the same time suggested 
that an inquiry be set on foot with the view of organising 
a system by which this could be effectually done. 

As regards the second resolution, a systematic inquiry 
into the climate of France had been organised in 1865 by 
the appointment of Departmental Commissions, and 
the establishment of a system of observations chiefly by 
the primary normal schools. At first, when the Depart¬ 
mental Commissions were yet imperfectly organised, 
it was found necessary to concentrate the observations 
made over the country in the Observatory of Paris, which 
undertook their discussion and publication ; but this 
system, which was forced on the Observatory at the time, 
could not be indefinitely continued with advantage. The 
grounds for this opinion are stated in these words 

^‘From 1869 the Observatory continued to point out 
that the discussion of the climatic conditions of the 
different river-basins of France could not be concentrated 
in Paris with advantage. It seemed necessary that the 
large body of skilled meteorologists that had been 
formed during the four years which had elapsed should 
boldly take the observations into their own hands, in order 
to discuss them and deduce from them the scientific 
truths they may be shown to teach. It was not merely 
from the advantages which would accrue to meteorology 
itself by adopting this line of action that the effort 

* Letter from M. A. de Cumont, Miaister of Public Instruction, to the 
Prefets of the Departments, Paris, October 9, 1874.” “ Letter from M. 

Le Verrier, Director of the Paris Observatory, to the Presidents of the 
Meteorological Commissions of the Departments, Paris, October 9, 1874.” 

VOL. X.— No. 261 


towards decentralisation was put forth, but from the 
intimate bearing which the partition of the work of 
meteorological inquiry over the whole breadth of the 
country had on the scientific movement of France, in 
favouring the spirit of original inquiry and research with¬ 
out which no nation can take a high position in science.” 

The circumstances which followed hindered the carry¬ 
ing out of these proposals. Subsequently, however, the 
matter has been resumed and dealt with successfully in 
several parts of the country, particularly in the basin of 
the Meuse and over the western sca-board of the Mediter¬ 
ranean, by concerted action on the part of the five 
departments of Herault, Gard, Aude, Pyrdndes-Orientales, 
and Loz^re. The Astronomical Commission nominated 
for the purpose of proposing the best measures to be 
taken in reorganising the astronomical department 
entered into the same view, and recommended further that 
inquiries referring to the climate of France be remitted to 
Regional Committees appointed by departments grouped 
together according to the river-basins. 

‘“^But it must be observed that the proposed institution 
of Regional Committees will in no way interfere with the 
Departmental Organisation, but is intended, on the con¬ 
trary, to give greater weight and vigour to the operations 
of the Departmental Commissions, in that united action in 
certain lines of inquiry is thereby facilitated; it being 
evident that the area embraced by a single department is 
too small for the pi*oper study of many of the widespread 
meteorological phenomena which pass across it. The 
local Commissions have repeatedly drawn attention to 
this great disadvantage j the organisation by regions will, 
however, henceforth give to the departments the means 
of publishing the results of their inquiries in a more com¬ 
plete form. In correcting the system of centralisation 
which had been carried to so great an excess, it is not 
intended to leave the Commissions to themselves, with no 
connecting link between them and the Central Adminis¬ 
tration. On the contrary, the Observatory of Paris is 
specially instructed to be in active and fruitful corre¬ 
spondence with the Departmental Commissions, and to 
give assistance, as far as the Commissions may desire, in 
organising them by regions.” 

The programme, thus briefly sketched, has been only 
imperfectly followed out, solely on account of the pecu¬ 
niary difficulties. But these difficulties the National 
Assembly has now removed by authorising the necessary 
funds. What then is now required, and what is now 
asked by the Minister of Public Instruction, is that the 
Prefects enter in the departmental budgets such a sum as 
may in each case be required by the Commission, and 
we are glad to learn that there is no doubt that the 
request will be generally acceded to. M. de Cumont con¬ 
cludes his letter with the remark : I shall act in concert 
with my colleague, the Minister of the Interior, in carry¬ 
ing out the propositions of the decree of Feb. 13, 1873, to 
secure the regular despatch of the meteorological warn¬ 
ings to those departments whose scientific Commissions 
are put in possession of the recjuisite funds to enable 
them to take advantage of the warnings in the interest of 
agriculture.” 

In the meantime, the Observatory has hastened fhe 
resumption of the publication|of the Atlas M&^orolo- 
giques de la France,” which has been stopped for some 
years. To make up for lost time, the fir§t issu6, which is 
ready for delivery, embraces the years 1869, 1870^ 
and 1871, and consists of four pai^s^ yR 
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(i) Discussion of the thunderstorms {orages) of these 
years, illustrated with forty-six maps. '(2) Hailstorms, 
with three maps. This part of the work, which is of so 
much importance to agriculture, has been unfortunately 
neglected for some time, but is now to be vigorously 
prosecuted. (3) Report on the climatic observations 
made in France, and particularly on the distribution of 
rain, with four maps. (4) Meteorological memoirs and 
documents (thirteen in all), contributed' by different 
meteorologists of France and other countries, a section of 
the worl? which is expected to receive a fuller development 
in future issues.**^ 

A noteworthy feature of the publication consists in the 
fact that the materials which make it up have been 
collected under the auspices of the Departmental Com¬ 
missions, and in great part discussed by them. This is, 
particularly for such a country as France, an admirable 
arrangement, since there is no European country the 
working out of the meteorology of which presents a 
more complex problem, owing to the great diversity of the 
climates of its different regions ; and further, the agricul¬ 
tural interests of no other country would benefit more than 
those of France, were a correct knowledge of its climate 
generally disseminated among the people. Now, this 
feature of the publication gives the local colouring to the 
reports which is fitted to arrest general attention and 
secure the putting forth of those local efforts by which 
alone the meteorology of France can be satisfactorily 
worked out. 

It may be here pointed out that the French meteorolo¬ 
gical organisation is based on the Commissions which 
have been appointed in each of the departments ; it 
being to them that the Government, in tho'decree of 
Feb, 13, 1873, has remitted the working out of the I 
meteorology of the different river-basins, and inquiries 
connected therewith. They are invited to unite together 
for certain objects into Regional Commissions, for the 
purpose of imparting to their investigations greater 
iDreadth and exactness. They "are not put ‘'under the 
Central Administration at Paris in the sense of being 
controlled by it, but are connected with it in order that 
they may be aided by it in cases where aid is needed. 
The Departmental Commissions have free automatic 
action in working out the problem of the local climates 
of the respective districts which have been entrusted to 
them. 

The programme assigned to the Central Observatory of 
Paris, consisting of the investigation of the great move¬ 
ments of the atmosphere, and meteorological warnings 
for the seaports and for agriculture, is too limited in its 
scope ; and we cannot suppose that its illustrious head 
■will be satisfied till he has succeeded in including in the 
regular work of the Observatory those physical researches 
we have already strongly advocated in Nature (vol. x. 
p. 99) as an indispensable part of the work to be under¬ 
taken by the Central Meteorological Office of each country, 
and which have been more recently and ably stated by 
Prof. Balfour Stewaji; and Col. Strange (pp. 476 and 490). 

In the same article we urged the necessity of the State 
and the country working together; indeed, in no other 
way is Jt possible successfully to work out the great 

* Tk^ pm Of tke Yplume, |iost-firee to Engl^ad* is* we imderstaad, %qs, 
(12 fr.) 


\Oct. 29, 1874 


national questions of storms and of local climates in 
their bearings on the health, productions, and com¬ 
merce of the country. In France we see that this 
essential requisite, of the State and the country working 
together, has been effected, and it may not be irrelevant 
to add that the French Government has clearly re¬ 
cognised the position that unaided voluntary efforts 
are insufficient of themselves to cope with the subject, 
and that if the undertaking is to be conducted in 
a manner worthy of the nation and of the ends to be 
subserved by it, it mqst be sitppqrted with“^aid ffom the 
public funds, 


MAREV^S ^‘ANIMAL MECHANISRP^^ 

Animal Mechanism. By E. J. Marey. ^‘The Inter¬ 
national Scientific Series.’^ (London ; Henry S. King 
and Co., 1874.) 

II. 

I N his treatment of a^irial locomotion, Prof. Marey has 
been even more successful than in his investigations 
with regard to progression on land. Nearly two centuries 
ago the general’; principles of this subject were very ably 
worked out by Borelli, who, after having shown that in the 
wing the anterior margin is rigid whilst the posterior 
portions are more and more flexible as they go backwards, 
inferred, as will be self-evident to all, that in the down¬ 
ward stroke of the flying bird the plane of the wing 
becomes directed downwards and backwards on account 
of the hinder margin yielding slightly to the resisting air. 
It not having struck him that the wing was elastic in its 
horizontal as well as its vertical direction, Borelli assumed 
that the stroke was strictly vertical. 

By a series of experiments, the logical sequence and 
convincing power of which are perhaps unequalled in any 
other extant biological problem, Prof. Marey has been 
able to demonstrate the effects of the horizontal yielding¬ 
ness of the wing, and to prove that in insects the stroke, 
instead of being, as Borelli assumed, a simple vertical 
line, is a vertical figure of 8. In proof of this original and, 
at first sight, unexpected observation, he shows that if the 
tip of the wing of a wasp be gilt, and the insect allowed 
to buzz n a beam of sunlight, a very elongated vertical 
figure of 8 image is seen, as in Fig. i, to be produced by 
the reflecting tip of the rapidly moving wing ; sometimes, 
indeed, the wing seemsJto move entirely in one plane, and 
the instant afterwards the terminal loops which form the 
8 are seen to open more and more. When the opening is 
very large, one of the loops usually predominates over the 
other; it is generally the lower one which increases, 
while the upper diminishes. Indeed, by a still greater 
opening, the figure is occasionally transformed into an 
irregular ellipse, at the extremity of which we can recog¬ 
nise a vestige of the second loop.” 

There is still moi'e to be learnt from this simple experi¬ 
ment By carefully gilding one suiface of the wing alone, 
the buzzing wing, when intensely illuminated, exhibits the 
figure of 8 of unequal intensity in its two moieties, as seen 
in Fig. I ; so that it resembles the figure printed thus, 8? 
if its thick part be considered to represent that which 
is most illuminated, and its thin part the darker half. 
This result can only be produced by the pfaiie of the 
* Continued from p. 500. 
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wing being different in the up and down strokes ; and, as is wing, its tip may be made to come in contact with z, 
found to be the case, the thick limb is reversed by turning revolving cylinder, in which the surface is covered with 
the insect round so that it presents its other side to the smoked paper. “ Although the figures thus px'oduced are 
observer. The same conclusion is arrived at by the for the most part incomplete, we are able, by means of 
employment of the method to be now described. their scattered elements, to reconstruct the figure which 

Without sensibly interfering with the movement of the has been shown by the optical method.’^ Fig. 3 is one 



Fig. I. 


of the results obtained, in which several of the loops are a Wheatstone’s kaleidophone rod, tuned to the octave, 
distinctly seen, as is generally the case when, as here, the or, in other words, vibrating twice transversely for each 
insect is so held as to rub the cylinder with the hinder edge longitudinal vibration. 

of the tip of the wing. That a figure of 8 movement of a Still we are not able to say in which direction the wing 
point, when made to record on a revolving drum, produces is moving in the different branches of the 8 figure ; the 
a similar curve, is seen from Fig. 3, which is a tracing of following simple experiment determines this completely. 



Fig, 2. 


A slender glass rod is smoked at the tip in the flame of a surface. Supposing that, in the figure, the head of the 
candle, and held at right angles to the direction in which insect is directed to the right: when the glass rod enters 
the wing moves, in the different parts of the wing-tip the loops at h' and a it is found to strike the upper sur- 
tract, as in Fig. 4. It is evident that if the wing hits face; when at ^ and the lower; consequently the arrows 
the rod whilst it is descending, it will rub off the smoke indicate the true direction of the wing's motion, 
film from its upper, and whilst ascending, from its lower The foregoing facts, when taken in connection with 



Fig. 3. 


their known anatomical arrangements, place us in a other words, by peculiarities in the structure of the win^s 
position to .discuss the mechanism of the flight of insects, themselves. Simple inspection of the wing of a iy )Sho% 
These animals possess muscles, &c., which produce direct it to be formed of a rigid, or comparatively rigid,, anterior 
downward and upward movements of the wings, and these nervure, which supports a thin more yidffiog membrane 
movements only; therefore the expansion of this vertical behind it. In its descent, the resistance the air retards 
line into a figure of 8 must be caused by forces acting the movement of the more yielding posterior portion of 
external to the thoracic or wing-moving mechanism; in the wing sufficiently to cause the lower surface of its 
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Otherwise horizontal plane to become directed slightly 
backwards, and in its ascent the same cause directs it 
somewhat forward. But an inclined plane striking the 
air has a tendency to move in the direction of its own 
inclination; consequently, both in the down and up 
stroke of the wing, it tends to move forward at the same 



time. “ But this deviation cannot be effected without the 
nervure being slightly bent. The force which causes the 
wing to deviate in a forward direction necessarily varies 
in intensity according to the rapidity with which the 
organ is depressed. Thus, when the wing towards the 
end of its descending course moves more slowly, we shall 


see the nervure, as it is bent with less force, bring the 
wing backwards in a curvilinear direction. Thus we 
explain naturally the formation of the descending bran ch 
of the 8 passed through by the wing and the same 
theory applies to the ascending branch of the figure. 

Acting upon the suggestions of his theory, Prof. Marey 
has constructed artificial wings, which are planned and 
move upon the same principle as those of • insects. 
He has not succeeded in making a flying machine, 
it is true; this, however, is not from any fault in the 
wings, but because it is impossible to obtain an engine 
sufficiently light to drive them. He has, however, con¬ 
trived an apparatus which, when the motor power is 
supported, is capable of moving horizontally with rapidity, 
of rising and of falling, just like an insect; and, what is 
more, when propelled by a simple up and down move¬ 
ment, the tips of the wings describe a figure of 8 of their 
own accord, as they ought to do upon the theory which 
led to their construction. 

The" mechanism of the flight of birds is a problem far 
mote difficult to master than that of insects. The size of 
the subjects of experiment, and the comparative slowness 
of the movements of their wings, remove them beyond 
the reach of the optical and direct graphic method pre¬ 
viously employed. Each stroke of the wing has to be 
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recorded through the intervention of a complicated system 
of tubes and levers, as fragile as they are delicate, and as 
expensive, as they are liable to be broken. Movements 
in a single plane are capable of being transferred to paper 
with comparative ease, but when they are not so limited, 
and may be in any direction, the necessary complication 
of the recording machinery becomes immense. The 
number of little details which have to be continually 
remembered, and the oft-repeated futile attempts which 
have to be allowed for, makes Prof. Marey^s success in 
his investigations a matter of more than ordinary surprise. 
He has mastered the whole subject, having by separate 
and by combined check methods demonstrated what is 
the rapidity, direction, and inclination of the wing of the 
bird in every part of its course. Further than this, he 
has shown what effects the stroke has on the movements 
of the body of the bird, and this by a very ingenious new 
method. The way in which the author invents means for 
reproducmg and originating any quality of movement he 


may want to develop, must be a source of admiration and 
almost astonishment to all readers of his work. 

Fig. 5 shows a buzzard saddled with the machinery 
which, by means of the two tubes running downwards 
from it, transmits the vertical and horizontal movements 
of its wing to the recording apparatus, which is not repre¬ 
sented. In the study of the more intricate points the 
necessary instruments are so heavy that the whole bird 
has to be partially supported. This is done by attaching 
it to the extremity of a long lever which revolves, with 
scarcely any friction, on a pivot. This is found not 
seriously to interfere with the normal flight of the bird. 

Most of the facts made out by the employment of 
this apparatus are shown in Fig. 6, which is con¬ 
structed to illustrate the inclination of the plane of the 
wing with reference to the axis {AiJ) of the body of the 
bird during flight. The direction of the movement of the 
wing is from H to Av. It shows that the wing during 
its ascent agsurqes an inclined position, which allows it 
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to cut the air so as to meet with the minimum of resist¬ 
ance ; while in its descent, on the contrary, the position 
of its plane is reversed, so that its lower surface turns 
downwards and slightly backwards.” During the descent 



of the wing the body of the bird is carried forwards as 
well as upwards. The resistance of the air explains the 
elliptical form of the figure. 

We hope that in the short glance which we have taken 
of some of the most important points discussed in the 
work before us, we have succeeded in interesting our 
readers sufficiently in its contents to make them curious 
to learn more of its subject matter. We cordially recom¬ 
mend it to their attention. To the student of art it gives 
rules and general principles which will be found invalu¬ 
able in all attempts to portray the various attitudes of 
man and his faithful companion, the horse; and these, 
when understood, will direct attention to the most salient 
points in the locomotion of other animals. 

To the student of physiology it is useful in at least two 
ways. It shows how invaluable is a knowledge of mani¬ 
pulatory details and the principles of mechanics. Prof. 
Marey, in the period of his studentship, must have learnt 
more than the simple routine facts of a medical education. 
The mechanical Cardan universal joint and Wheatstone^s 
kaleidophone rod are as familiar to him as is the valvular 
mechanism of the heart; it is his control of method which 
is one of his most marked characteristics. It shows how 
elaborate are some of the phenomena which at first sight 
seem so simple, and how much the science of physiology 
is within the domain of physics. 

The translation, as far as wc have had the opportunity 
of judging, seems a good one, except in one or two cases, 
where improvement would not be impossible. 


OUR BOOK SHELF 

The Proioplasmzc Theory of Life. By John Drysdale, 
M.D, (Bailliere, Tyndall, and Cox, 1874.) 

The author of this small book is one of the editors of a 
work on Pathology, by Dr. John Fletcher, of Edinburgh, 
whose Rudiments of Physiology ” contains,much specu¬ 
lative biology of no mean quality. As a disciple he 
enters into an analysis of the philosophy of his master, 
discussing its details in connection with the light thrown 
upon it by modem research, especially the bioplasm 
theory of Beale. Fletcher argued thus :—The peculiar 
property, vitality, does not reside in the tissues of the 
living body indiscriminately, but in one anatomical 
element alone; because, as the various tissues differ 


extremely in their physical properties, and these latter 
are almost exactly the same after as before death, it is 
hardly to be expected that the living matter can rearrange 
itself on death, in a short time, into a number of different 
forms, which shall possess exactly the same physical 
properties in the vital as in the ordinary state of combi¬ 
nation. The concordance of this idea with the theory^ of 
Dr. Beale, which divides all tissues into a living forming 
material (bioplasm), and a dead formed material, the com¬ 
position of the latter of which alone varies to any extent, 
must be evident to all; and the working out of its minutiae 
occupies several chapters of the work before us. The 
author also enters fully into the muscle and nerve theory of 
Dr. Beale in a manner which we do not think will throw 
much light on either subject. He remarks that the insu¬ 
lating power of the medullary sheath of the nerve-fibre 
is not demonstrable, therefore the nerves are not fitted 
for simple conduction of electric currents ; and these have 
no reason to choose the nerves as their channels, so they 
spread through the moist tissues almost uniformly.^' With 
this opinion we think there are few or no physiologists 
who will agree, as there is not the least doubt that it is 
through nerve-fibres that electric stimulation will most 
readily and most powerfully affect muscular fibres at a 
distance ; otherwise, what is the peculiar value of the 
nerve-muscle preparation ” of the physiological labora¬ 
tory ? In his remark that Dr. Sanderson is premature 
in arguing with regard to the Dionma that because the 
contraction of the plant-leaf depends on changes, appa¬ 
rently in the contents of the cells, the muscular conti-ac- 
tion of the higher animals is of the same nature,” the 
author is, we think, more fortunate ; we have never been 
able to see that the two phenomena have anything in 
common. From the consideration of the less speculative 
protoplasmic theory of the origin of tissues, such points as 
the nature of life, the connection of force with life and 
mind, consciousness, and materialism, subjects beyond 
the pale of precise knowledge, are treated of in a manner 
which will quite repay perusal by those who ai'e fond of 
speculating on those precarious topics. 

Out of Doors : a Sdeciion of Original Articles on Prac^ 
Heal Natural History. By the Rev. J. G. Wood, M.A», 
F.L.S. (London: Longmans and Co., 1874.) 

Mr. Wood is well known as one of the most suc¬ 
cessful populariscrs of natural history. Fie has him¬ 
self an extensive and thorough knowledge of his subject, 
as well as a genuine love of it, and his genial enthusiasm 
cannot fail to infect the minds of the fortunate boys and 
girls into whose hands his books may fall. The present 
volume consists of a number of thoroughly readable 
papers which have already appeared in various periodi¬ 
cals. They are written in an easy, graceful, chatty style ; 
and while apparently trying only to amuse his readers, 
he manages to convey a great deal of valuable informa¬ 
tion about animals and plants, especially about such 
as anyone who likes to take the trouble may observe 
for himself. Some of the papers are concerned with 
exotic animals, as in that describing A January Day 
at Regent’s Park,” in which are contained many facts 
concerning the inhabitants of the Zoological Gardens. 
Most of them are, however, about the common objects 
of the country,” as is indicated by such titles as “ A Sand 
Quarry in Winter,” Under the Bark,” “ My Toads,” 
“The Children of the New Forest,” “The Repose of 
Nature,” the last concerned with hybernating animals. In 
Medusa and her Locks,” and “ Life on the Ocehn Wave” 
(describing a visit to the Crystal Palace Aquarimn), “ The 
Green Crab,” &c., we are introduced to the dehtziehs bf 
the ocean. The book is an exceEeiat dnb to give to a 
boy ora girl, who, we are sure, would etijoy It, as indeed 
would many whose boyhood giflhood is only a sad 
memory. ' 
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LETTERS TO THE EDITOR 

{The Editor does not hold Idmself responsible for opinions expressed 
ly his coiTespondents, Mither can he tendertake to rctm-n, 
or to correspond with the writers of rejected mmiuscripts. 
No notice is taken of anonymous communications,'} 

Automatism of Animals and Men 

I WAS surprised to see by Mr. Wallace’s letter of last week 
that he and I had understood Prof. Pluxley’s address in senses 
entirely different. I understood Prof. Huxley to mean that not 
only the reflex action of animals, but also all the conscious, so* 
called voluntary actions of men—those, for example, that we 
perform for the first time and, as we say, with a conscious end 
in view—are purely automatic; that is, that consciousness, while 
it accompanies the workings of the animal machine, never stands 
in a causal relation to any movement whatever j that no move¬ 
ment ever was the result of a state of consciousness, that every 
movement is the result of physical antecedents which, being pre¬ 
sent, the movement must of necessity follow, and that in this 
physical chain there is no break whatever. Y ears ago I saw no 
escape from this conclusion, and I have repeatedly made explicit 
statements of it in the pages of this journal and elsewhere. I 
was therefore gratified to find Prof. Huxley agreeing with the 
doctrine ; and that the British public should be so litile startled 
by his announcement of an opinion which has seemed absurd to 
almost everyone to whom I have attempted to expound it, struck 
me as rather curious. But the explanation is easy, if a man of 
such fine and cultured intellect as Mr. Wallace could so com¬ 
pletely miss the meaning of Prof. Pluxley’s discourse. . 

Douglas a. Spalding 

“The Edible Frog 

YotTR correspondent Mr. Miller (vol. x. p. 4S3), will find, in 
Cooke’S ** British Keptiles,” p. 103, accounts of other endeavours 
to naturalise Eana esculenia. About ten years ago I imported a 
basket full from the Parisian fish-market, where they can easily be 
obtained, and turned them out into a pond at Woburn Abbey, in 
Bedfordshire. They thrived and multiplied there •, but our 
summers are seldom hot enough to enable the tadpole to attain 
his full development before the cold autumnal nights set in. 
Last week, for example, I forwarded to Prof. Huxley a living 
tadpole of R, esculenia^ liom in Bedfordshire, who will scarcely 
complete his evolution before the winter, though his hind legs 
are * fully developed. 3 have several summers, however, ob¬ 
served a plentiful supply of young escnlenteCf and 1 believe that in 
our climate the young will pass the winter as tadpoles, and 
complete their transformation in the following spring. But this 
would require more accurate observation beiore I can affirm it 
With certainty. During the past summer 1 imported from 
Berlin a fresh supply of 200 exceedingly fine specimens, as my 
French frogs had been reduced in numbers ailer the frequent 
visits of a heron. R. esculenta is easily imported in the spring, 
and will travel many days packed in damp moss. These frogs 
are easily preserved, being more aquatic in their habits than our 
Ri. temporaHce^ who roam through the woods and meadows in 
search ol food when the breeding season is over, while the edible 
frog remains on the banks of his native pond, into which he 
plunges, describing a graceful curve, at the slightest approach of 
danger. They have been introduced into Ireland quite lately, 
liom France, by the Earl of Granard, at Castle Forbes ; wi.h 
what success I am unable yet to say. In the spring any number 
can be easily obtained from the Parisian market, or ihe aquarium 
shop of M, Carbonier, 20, Quai du Louvre, Paris; or from the 
keeper of the reptiles in tlie Jardin des Plantes, who always has 
a plentiful supply to feed his snakes. 

The laboratories of our lecturers on physiology are supplied 
frorn Leipzig, annually, with living R, esculenice, and Mr. Miller 
can easily obtain the address of the dealers who export them. 

Oct. 26 Arthur Russell 

C>olotir ih Flowers not due to Insects 

From Mr. F. T. Mott’s letter, in your last issue (p. 503), I 
can hardly imagine him to be acquainted with the literature of 
the subject on which he writes. The difficulties he suggests, 
though great, are, I think, not unanswerable. 

I. Cultivation seldom greatly affects the size or colour of the 
first cultivated individuaL In the cases in which it does so, Mr. 
Darwin, considers the origin of the variation to he due, as 


suggested by Knight, to change, or excess in food (“ Origin of 
Species,” chap. 1.) Where the vaiiation is at first slight and 
slowly intcnsitied, this is the result of artificial selection. 

2. When we consider the exhausting character of the repro¬ 
ductive process, we may perhaps think that the abortion of the 
sexual organs by the multiplication of phyllae is the result of 
weakness ; but a high state of cultivation, or any excess of food, 
predisposes to the degradation of organs, the excessive growth 
of parenchyma, rapid growth, and disease. Organs are also 
absorbed by heat or by frost. As to the perpetuation of such 
forms, Mr. Darwin instances (“ Origin of Species,” chap, viii.) 
some varieties of the annual stock which produce both double 
sterile and single fertile seedlings, justly comparable to the fertile 
and neuter forms of social insects. 

3. The “ abortive flowers ” of such umbellate find capitulate 
inflorescences as the Guelder Rose, Hydrangea, and Centaurea, 
where not effected by artificial selection, act hs U lure to the 
central ferti e florets, as shown by Dr. Ogle {Popular Science 
Review f April 1870), originated according to the law of balance 
ot growth. 

4. The beauty of fruits “serves merely as a guide to birds 
and beasts, in order that the fruit may be devoured and the 
manured seeds disseminated” (“ Origin of Species,’’chap, vi.) 

5. “ We meet very commonly with gaily-coloured chemical 

products, essentially connected with the normal processes of 
development, and originating from venomous infection by insects, 
or from decomposition. These colours appear to be merely an 
accidental quality of the chemical products . . . natural selec¬ 
tion is witiiout any influence as to colours, unless animals are 
attracted or repelled by them” (Hermann Miiller: Nature, 
vol. ix., p. 460), Mimicry has been recorded in fungi 
(Nature, vol. vii. p. 55). Mr. Mott’s lettk indicates the 
fallacious opinions that mere beauty or variety are objects in 
nature, and that the Darwinian hypothesis deals with the origin 
of variations. G. S. Boulger 

liarrow Road, W., Oct. 26 

Abler pens than mine will probably reply to Mr. Mott’s 
letter in Nature, vol. x. p. 503 ; but if not, may I be permitted 
to point out that the facts therein adduced, as not harmonising 
with the theory that colour in flowers has been assumed for the 
purpose of attracting insects, are capable of explanation. 

1 . Cuitivaied florwers. —lire greater size and brilliancy of colour 
attained by these is not due to cultivation alone, but to selection 
practised by the cultivator. He chooses his seeds^ from the 
plaiusrthat bear the largest and best coloured flowers, and thus, 
directly and intentionally, periorms the very work that in a state 
ot nature is carried our, indirectly and unconsciously, by the 
insect fertiliser. 

2. Double denoers are only accidental, and not permanent, in a 
slate of nature. The cultivator has succeeded in producing and 
preserving them by giving a preference to, and propagating Irom, 
those plants which bear flowers with a tendency to become 
double. Here also intentional selection by the gardener has 
taken the place ot natural selection by the insect. 

3. The abortivefltnoers of the Guelder Rose and Flydrangea, 
as they grow naturally, are confined to the outer part of the 
corymbs, and serve the same purpose as the ray of Compositte 
(which in some species consists ot neuter florets) and the highly 
coloured floral bracts of some plants, viz., to attract insects to 
the fertile flow'ers they surround. The garden forms of Viburnum 
and Hydrangea, the corymbs of which are composed entirely or 
nearly so of sterile flowers, are, like double flowers, the result of 
intentional selection by the cultivator. 

4. The brilliant colours of many succulent fruits have resulted 

from their superior attractiveness, not indeed to insects for the 
purpose of lertilisation, but to birds and other fruit-eating animals 
lor the purpose of dissemination, as has been w^ell described by 
Prof. Hildebrand. The occurrence of brilliant colours in the 
vegetable kingdom, independently of the agency of insects, as on 
fruits, galls, fungi, and lichens, is no more irreconcileable with 
the theory that the colour of dozoers has been brought about by 
that agency, than is the occurrence of bright colours on insects 
themselves and other members of the animal kingdom, or the 
vivid colour of many mineral substances. ^ 

Newton-ie- Willows, Oct. 26 Thomas Comber 

Migration of Birds 

I HAVE waited for some time to see if anyotte would ask Prof. 
I Newton or Mr. Tegetmeier, on what evidence the latter gentle® 
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man lias been led to *' declare that knowledge of landmarks 
obtained by sight, and sight only, is the sense which directs these 
birds,” viz., carrier-pigeons. (See Nature, voL x. p. 416.) As 
no one has asked this question, I am obliged to do so myself; 
but at the same time I should like to say that it is only because 
the subject is one of great importance that I think we should not 
here be satisfied with an authoritative statement Of opinion, 
without some indication of the kind and degree of evidence on 
■n hich such opinion is based. Moreover, it seems to me particu¬ 
larly desirable, that if a man of Mr. Tegetmeier’s immense expe¬ 
rience in this matter has any conclusive reasons for his decision, 
the public should have the benefit of their recital; so that the 
vexed question as to the homing” of pigeons may once for ail 
be settled. 

The importance of settlnig this question I deem almost impos¬ 
sible to overrate; for, with all deference to Prof. Newton, I do 
not see why “ sight alone cannot be regarded as of much aid to 
birds which at one stretch transport themselves across the breadth 
of Europe,” if it is once satisfactorily proved that “sight, and 
sight alone, is the sense which directs ” carrier-pigeons, say, from 
Paris to London. For it must be remembered that carrier- 
pigeons are descended from a non-migratory species of bird, and 
may therefore well be supposed not to have the faculty of remem¬ 
bering landmarks so fully developed as is the case in migratory 
species, where this faculty has doubtless been deeply impressed 
by means of natural selection. Further, we must not forget that 
in the case of all migratory birds, the younger generations fly in 
company with the older ones ; so that the former must make 
several journeys before it devolves upon them to lead the way. 

When the instinct question was last discussed in Nature, I 
published a summary of the evidence which had been adduced 
by the correspondence. As at that time I thought with Prof. 
Newton that the supposition of sight being the faculty to which 
the return of carriers is due was a very improbable one, I argued 
that to account for the facts of migration by a similar supposition 
would be unwarranted. But when so great an authority has 
found cause to alter his opinion regarding the supposition on 
which my previous argument was founded, I think the fact bids 
fair, not only to destroy that argument, but, as just shown, to 
reverse it. Now I call attention to this in order to show how 
much depends upon a final determination of the instinct question 
£0 far as carrier-pigeons are concerned. In no other case of 
“homing” (and migration is nothing more) are we able to 
subject the birds to experiment; so that if this has been done in 
the case of pigeons with unequivocally positive results, we are 
at any rate in possession of a valid analogy from which to esta¬ 
blish a probability as to the nature of the migratory instinct in 
general. And the value of this probability would be more 
definite if Mr. Tegetmeier would tell us what he thinks, or 
knows, to be the utmost limit of a pigeon^s memory for land¬ 
marks. George J. Romanes 


The Aboriginal “Mnrri”^Race of Australia 
[Communicatedby Sir J. LubhOck, F.R.S.^ 

Having lately had an opportunity of reading your work 
on .“The Origin of Civilisation,” it has occurred tome that 
some information which has come to my knowledge during 
missionary tours among the aborigines known as the race of 
Murri, and during a journey afterwards undertaken at the in¬ 
stance of the Government of this Colony to the Namoi and 
Barwnn Rivers, may be acceptable to you. Through Prof. Max- 
Miiller my journal and my grammar of “ Kamilaroi, Dippil, and 
Turrubul ” were transmitted to the Anthropological Society; 
and I suppose all I have written is accessible for the purposes of 
philosophical investigation among the records of that society. I 
now confine my statements to points touched upon in those 
parts of “ The Origin of Civilisation ” which treat of the Aus¬ 
tralian aborigines. 

Page II* In the north-westeril part of this colony, about the 
tributaries of the Darling, a man will not lo^k at his mother-in- 
law. If they meet accidentally they turn back to back, and take 
no further notice one of another. 

P. 34. My experience differs entirely from that of Mr. Old¬ 
field. Having shown many drawings and paintings of animals 
and men—including their own lilcenesses—to the aborigines, I 
always found them quick at perceiving the design. They them¬ 
selves trace on the trees, with their tomahawks, fair represen¬ 
tations of snakes and other animals. 

P. 109. It is true no man may marry a woman of the same 
names as his sisters. But it is by no means true, as Dr. Long 
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stated, on imperfect ittfontiatibh, that no dile ddii ifiatfy a wotiian 
“of the same clan,” taking the Word “clan” in tile coiiitocin sense 
of the term as equivalent to “ geiis.” The rule that restricts ttiar- 
riage is founded Gti an exact law of pedigree and class ttaines. 
It is as follows among the aborigines of the Namoi; and other 
tribes have rules similar in the main, though the names differ 
widely. 

The men are all divided into four classes—Murri, Kumbo, 
Ippai, and Kubbi. The Murri (whose name differs from that 
designating the race, “ Murri,^’ only in the quantity of the last 
syllable) are regarded as the most important; the Kubbi are the 
lowest in esteem. The sisters of these four are respectively Mata 
(or Matha), Butha, Ippata, and Knbbotha (the vowels ate pro¬ 
nounced as in French). So that in one family every son bears 
the name Mnrri, every daughter the name Mata • in another 
family every son is KumbO, every daughter Butha. There is 
also another classification marked by “totems,” in which a 
second name is giveil to everyone according to birth. Thus there 
are the bundar (kangaroo), tneite (opossum), dfili (igUaUa), hurat 
(black snake), dlnoihi (eniU), and others. Oil these classifica¬ 
tions are based laws of marriage and descent. A Murri may 
marry Butha of the same totem, and of any other totem he may 
take a Mata, though She bears the nanie of Ills own sisters, who 
are all Mata. So Ippai dlnoiiii may marry Ippata nuirai, but 
not Ippata dlnotin. But Ippai dlcioun may marry Kitbbotha 
dmoiin. 

Children always bear tile second name (or totetn) of their 
mother ; and the first name of the child depends on the mother’s. 
Thus the sons and daughters of Mata are ahvays Kiibbi and 
Knbbotha ; those of Butha are Ippai and Ippatha J those of 
Ippatha are Kumbo and Butha; those Of Kubbotha are 
Murri and Mata. As Ippai generally marries Butha, Ippai’s 
son is generally Mutii, but not always. When Ippai’s wife 
is other than Kubbotha, Ms Son is other thart Miirri. At 
first it Seemed to me that the fatheris name determined that 
of the son; but afterWards 1 found that it is by the mothers 
name that those of the children are fixed. It is remarkable that 
while the second name of a child is the same as the mother’'s, the 
first, though dependent on the mother's, is always different. 
Mata’s daughter cannot be a Mata, but is always Kubbotha. The 
Rev. Lcrimer Fison, who had been in communication with Prof. 
Goldwin Smith and others on the “ Tamil ” system, and had 
found that system in Fiji, on seeing the rules of marriagO and 
descent which I had noted down as prevailing among the Kami- 
laroi of Australia, said the principles of uie “Tamil*’ were 
observed here also. 

They have no Words liteatiiiig simply brother and sister, biit 
use terms signifying elder brother and youliger brother.' Thus 
“daiadi ” is elder brother, “ gullami yotingef brother; and in 
a family of siJc brothels the eldest has no daiadi, but five 
gullami; the youngest has iio gullami, but five daiadi; the third 
has two daiadi and three gullami. “BoSdi” is elder sister, 
“burandi” younger sister. “Ghtll” [ywif) is the child's Word 
for" “ mother dear.” 

P. 205. The Kamilaroi and Wiradhuti tribes, who formerly 
occupied a large territory on the Darling and its tributaries, 
have a traditional faith in “Baiame” Or “ Baiatnai,” literally 
“the Maker,” from baia. td make or build. They say 
that Baiame made everything. Soffie say that he 6iice lived 
as a man upon earth j and hear the Narrun River is a hole 
in a rock, somewhat in the Shape of a nlan, Where they My 
Baiame used to reit. He makes the grass to groW, aUcl pro¬ 
vides all creatures With food. Baiame gave them a sacred walni, 
which they exhibited at their “bora,'°the initiatory rite of ad¬ 
mission to manhood, and the sight of this wand is essential to 
make a inan. Baiame once Showed the black felldWs how to 
get rid of “Mullion,” a demon in the form of an eagle, who 
lived in a tree and devoured many people. Baiame Is also the 
Supreme Judge who awards to men their fUture lot. When 
people die, the good asCend to Baiame, and he appoints them a 
place on the gi^dlTvarrambool (watercourse, with grOVes, ffliiti*, 
and animals, for the enjoyment of the blessed), in the shy—the 
Milky Way ; the bad perish at death. 

The Rev. James Gunther, of Mudgee, who was many 
engaged in the instruction of the WiradhUri trib^Sj, flcroMed 
the fact that these people ascribe to Baiame “ three Of rite 
butes of the God of the Bible — supreme pdwer, imtoorfcalify, 
and goodness. There ate among them me^ Who make light of 
these traditions ; but even wheli first Spoken With by Christian 
instructors, some were evid^By devout in their thought Of 
Baiame and their hopes of a future life ; and as to a fiiture 
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State, they generally have a lively expectation. A squatter, M. 
De Becker who lived many years at a i*emote station, where the 
blacks were in frequent communication with him, told me he 
had seen many of them die with a cheerful anticipation of being 
soon in a ‘‘better country.” WILLIAM RidlEY 

Paddington, Sydney, Australia, July ii 


Reported Discovery of Gold in Samoa 

From a note in Nature (vol. ix. p. 273) I am surprised to 
learn that Mr. Williams, H.M.’s Consul in these islands, has 
stated, in an official despatch to the Foreign Secretary, that 
gold in cpiariz has been found on Upolu, in a valley about 
three miles from the Port of Apia. The samples assayed are 
said to have yielded at the rate of 3,000 ozs. to the ton. 

No geologist who knows Samoa will believe that gold in 
paying quantities has been found in this island. Still, I think it 
right to give the following explanation of what gave rise to the 
above report. 

A few months ago gold was said to have been found, as 
repotted by Mr. Williams.^ Most people here, however, disbe¬ 
lieved it, thinking the report had been raised by unprincipled 
men for the purpose of attracting settlers and promoting the sale 
of land. Some believed the pretended specimens of Samoan 
gold had not been found in Samoa, and lelt quite certain they 
had not been procured in the particular valley specified. 

The facts of the case have been lately disclosed, since Mr. 
Williams left the islands in ill health j he was therefore in igno¬ 
rance of them when he wrote his despatch from Sydney in 
October 1873. 

The specimens of gold assayed were brought from the Thames 
gold diggings in New Zealand, and two or three foreign settlers 
here, who own land in the valley where the gold is said to have 
been found, raised the report in order to sell their land at a high 
price. They appear to have imposed upon the credulity of the 
Consul, who took the specimens to Sydney and had them 
assayed there. S. J. Whitmee 

XJpolu, Samoa, June 2 


Photographic Irradiation 

I sHALt. be obliged if you will allow me space to state more 
.specifically why I am not able to concur in the irradiation theory 
of Mr, Aitken (vol. x. p. 439). I understand from his last letter 
that he fully agrees with Lord Lindsay and myself as to the cause 
of the outer irradiation, and our only difference of opinion now lies 
in the amount of the inner irradiation that can be traced as due to 
what he has termed molecular rejlectmi within the thickness of 
the collodion film. Mr. Aitken and Capt. Abney both appear to 
consider this as the chief cause of the inner irradiation fringe, 
while I am disposed to rank the irradiation arising from the 
optical imperfections of the instrument with which the photo¬ 
graph is taken; together with any irradiation that may arise in 
the wet plate processes from circulation in the film of fluid 
covering the plate—before—or as very much greater in amount 
than the irradiation due to dispersion within the collodion film. 

We should expect that light dispersed within the thickness of 
the collodion film would produce its photographic effect in all 
directions round the illuminated point—and that the area of 
action would not be affected, or certainly would not be decreased, 
by covering the front surface of the portions of the collodion film 
adjacent to the directly illuminated area with an opaque object 
Indeed, if the opaque object were a good reflector, such as a 
bright piece of platinum foil, we might expect slightly to increase 
the area of photographic action due to dispersion wuthin the film ; 
for the light dispersed towards the front surface of the film 
would be in great measure reflected back into the thickness of 
the collodion. But, as I have shown in former letters, placing a 
piece of platinum foil in immediate contact with the collodion 
film causes the photographic image of a bright image to be 
sharply cut off, and no perceptible irradiation can be traced under 
the edge of the foil. 

Again, we should expect the action of dispersed light to 
extend further within a thick film of collodion than within a thin 
film ; fox there would be a greater thickness of illuminated 
collodion, and the angle through which light could be radiated 
directly upon the adjacent area without suffering reflection at 
either surface would be increased, but I have not been able to 
detect_any perceptible difference in the amount of irradiation of 
^toikrly exposed plates coated with four thicknesses of collodion 
md 114 those coated with but one film. 


I have felt myself therefore driven to look for the cause of 
irradiation either in some circulation taking place within the film 
of liquid covering the collodion at the time of exposure, which 
film would be interrupted and its tension greatly altered by the 
contact of a solid body \ or else to seek its explanation in the 
optical imperfections of the photographic instrument Possibly, 
in the wet-plate processes, circulation within the fluid film may 
produce a very sensible effect Indeed, there are phenomena 
which make this more than probable. When a wet-plate picture 
of a strong light projected upon a dark background is taken with 
a decided over-exposure of say ten minutes or a quarter of an 
hour, the inner irradiation fringe is seen to be most opaque on 
its outer edge ; and the phenomenon is so marked that it cannot 
be held to be an effect of contrast. This, of course, should not be 
the case if the irradiation edge were due merely to the optical 
imperfections of the instrument. Again, in the small negatives 
of the eclipse of December 1871, taken at Dodabelta and Baikal, 
there is a decided structure in the irradiation under the promi¬ 
nences : under the brightest of them it can be distinctly seen that 
the opacity of the irradiation fringe is greatest along lines radi¬ 
ating from the prominences—while along the outside, that is, 
furthest from the prominences, there is an arc of slightly greater 
intensity. The same structure is traceable in all the negatives, 
but it is most marked in the Baikul series, and especially in those 
negatives in which the prominences are most exposed, viz., on 
the east and west limbs, at the beginning and at the end of 
totality. This, of course, cannot be accounted for merely by the 
optical imperfection theory. Again, the little brushes mentioned 
in a former letter as extending under the edge of the platinum 
foil, cannot be accounted for without supposing that there is cir¬ 
culation within the liquid film. I hope on my return to England 
to carry out some further experiments for determining the amount 
of the inner irradiation which in the wet-plate processes may be 
due to such circulation. A. Cow per Ran yard 

Florence 


Curious Rainbow 

The unusual phenomena described by Mr. Swettenham as 
having been observed by him in a rainbow in the Kyles of Bute 
(Nature, vol. x. p. 398), are due, I think, to interference. If I 
remember rightly, he will find an explanation of the matter in 
“ Deschanel’s Natural Philosophy,” by Prof. Everett. 

Clifton, Bristol, Oct. 19 G. J. Thomson 


Aurora 

A IJRIGHT display of aurora was seen here on Friday, Oct. 16, 
between eight and eleven o’clock. At ten o’clock, when I first 
saw it, the arch of the aurora stretched from Pollux to Arcturus, 
then both near the horizon, the apex of the arch being undt r 
Ursa Major. Deep fringes of light hung from the inner side of 
the arch and moved with a curtain-like motion to the north. 
The light was white. On Saturday night numerous streamers 
were seen darting upwards from the horizon ; and many falling 
stars, two of them leaving trains of light for about a second. 

James S. Anderson 

Castletown, Caithness, N.B. 


Sneezing in Animals 

I HAVE a rough-coated terrier dog which will sneeze when told 
to do so. I taught him this trick by repeatedly imitating sneezing 
in his presence. 

When about to perform, he shakes his head obliquely once or 
twice, just as many people^do, and then ends with a good sharp 
sneeze. " J. F. M. H. S. 


THE RECENT ERUPTION OF ETNA 

pROF. ORAZIO SILVESTRI has published* his 
observations on the eruption of Etna which oc- 
. curred on the 29th of August, and reminds us that two 
months previously he predicted not only the formation of 
the fissure on the Mongibello side, but likewise the 
eruption by which it was accompanied. 

After an uninterrupted period of eruptive phenomena 
by which the central crater was considerably modified, at 

* “ Notizie sulla eruzione dell’ Etna del 29 Agosto 1874.'’ Catania, 1874. 
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4 A.^vi. August 29, subteir/iiiean nimWiiigs were foliowcd 
by two shocks, when a formidable column of black smoke 
and flaming materials rushed up into the air, and, carried 
by the wind, fell at great distances, in the form of small 
scoria and sand. Numerous other. columns succeeded, 
with roaring, rumbling noises, lasting for seven hours with 
great intensity, dying away towards night. The noises 
ceased on the 30th of August, and vapour and smoke 
alone rose from the crater and along the line of dis¬ 
turbance. 

When the volcanic tremors were most intense, at 
4 A.M. 29th August, a Assure appeared on the north side 
of the great central crater, extending for five kilometers, 
with an axis running E. by 8“ N. The centre of the 
impellant force was at an elevation of 2,450 metres, be¬ 
tween two mountains of lava known as Fratclla PH and 
Mo 7 ite Gngio, where the rent widened to its maximum 
width of fifty to sixty metres, whence it narrows very 
steadily towards the base, terminating after a course of 
three kilometres. And at this altitude, where the greatest 
thrust was manifested, may be noticed the formation 
of a new mountain, or crater, with an elliptical contour, 
coinciding with the fissure in the direction cf the axis. 
It has a diameter of about 100 metres, and covers a 
superficial area of about 117,734 square metres. This 
crater, now appearing as a new moiintam, is formed of 
doleritic lava and a pre-historic grey Labmdorite, torn 
from the surface by the black lava of this eruption, in 
which they are enveloped. There are thus mingled two 
lavas of the most distant epochs in the history of'Etna, 
the older forming the framework of the mountain. The 
crater shows internally the usual funnel shape ; and near 
its base, over a width of fifty to sixty metres, there are 
ten eruptive mouths, open wide, which succeed each other 
like button-holes ;—those nearest the crater are abysses 
twenty-five to thirty metres in diameter along the line of 
the fissure. There are also tw-^o other groups of small 
cones, in which the diameter of the mouths is not more 
than from one to three metres—eight in the second 
group, and four in the third ; so that within a distance of 
half a kilometre from the crater there are tiventy-two 
minor cones in linear extension. The crack is now con¬ 
tinued down a declivity formed by the lava current of 
1614, which slopes to the north at an angle of 13*^ or 14A 
Although the rent traverses this lava, there are no more 
small cones for a distance of 600 metres, when a fourth 
group of five mouths, each two to three metres wide, is 
found at an altitude of 2,170 metres ; these latter have 
poured out a torrent of lava descending in a stream 150 
metres long, 60 metres wide, and two metres thick. A 
little lower, at a height of 2,150 meti'es, is a fifth group of 
three mouths, more active than the others, but situated 
like the last group on the great lava stream of 1614. 
The torrent of lava hurled from these mouths is 400 me¬ 
tres long, 80 wide, and two metres thick, and forms two 
short bifurcations. Finally, near the end of the crack, at 
an altitude of 2,030 metres, a sixth and last group of five 
mouths is formed, which have ejected large quantities of 
cinder and scoriae. They are situated about twelve kilo¬ 
metres from the old crater of Mojo, towards which this 
great crack runs down the side of Etna from its central 
crater. Besides this principal rent there are an infinite 
number of smaller clefts, breaking up the soil and radi¬ 
ating from the centres, of great dynamic activity. . In a 
few hours the new mountain and its system of about 
thirty-five subordinate cones w'ere thrown up, and thus 
there was brought to the surface a total quantity of about 
1,351,000 cubic metres of volcanic materials. 

The mingling of the old and. new lavas will form the 
subject of a subsequent memoir. The recent lava, like 
all modem lavas, is augitic, black, magnetic, and has a 
metallic lustre. Its specific gravity is 2*3636 at a tempe¬ 
rature of 25° Cent. The superficial temperature of the 
lava was 70°, while at a depth of half a metre it was 90% 


and a still higher tempcralurc was recorded where fume- 
roles were active. 

From the remarkably short duration of the eruption, 
Prof. Silvestri anticipates a more powerful outburst to 
come, which will be manifested along the rent in making 
which the present internal explosion has spent its force. 

Concurrently with this disturbance the whole of volcanic 
Italy has been affected. The island of Volcano, after a 
century of quiescence, discharged cinders and flaming 
materials from its vast crater -for nine months previous to 
the eruptive phenomena of Etna in the autumn of 1873. 
The eruption of Volcano continued decreasing in intensity 
through July 1874, and traces of it are still continually 
seen. Stromholi last June made a rare eruption, sending 
out small stones with great energy in place of its charac¬ 
teristic feeble incessant explosions. 

Vesuvius has not been unsympathetic, and discharged 
an unusual volume of dense vapour at the end of August 
contemporaneously with the eruption of Etna. 


THE SECOND AUSTRO-HUNGARIAN ENPE^ 
DITION TO THE NORTH POLE, UNDER 
WEYPRECHT AND PAYER, 1872—74. 

N the return of the Austrian North Polar Expe¬ 
dition we gave in NatuPvE, vol. x. p. 439, an out¬ 
line of the discoveries made. From the original memoirs 
on the achievements of the voyage, by Dr. A. Petermann, 
Dr. Joseph Chavamie, and Dr. v. Lit trow, which have 
been kindly forwai'ded to us by the first-named, along 
with the map, we arc able to give still further details. 

No general with his victorious army returning from 
battle could have been welcomed with greater enthu¬ 
siasm and cordiality than this little band of twenty- 
two men. For though they only come home from 
a North Polar expedition, people instinctively feel that 
the accomplishment of the Tegetthof^s voyage is a 
heroic deed. To gain a battle, hetacombs of precious 
human lives must be sacrificed ; here all came safely 
back. A battle does not demand greater endurance and 
courage, for the battle of the TcgetiJwf lasted two years. 
We think of the times of Columbus and Vasco da 
Gama, of their discoveries and return to Palos and 
Lisbon. It is true the Austrian expedition did not find 
an America or an India ; but Columbus, and other great 
discoverers, did not really discover more than Weyprecht 
and Payer. Before Columbus traversed it, men believed 
that the western ocean was not navigable, and similar 
ideas prevailed with more reason concerning the sea just 
explored. One of the first describers of polar regions, 
Scoresby, had, in the year 1820, in Ms famous work, 
drawn a line over the whole sea from Bear Island, in 
74'^° N. lat., to Novaya Zemlya, and said, with con¬ 
fidence, Here is] the icy barrier where navigation must 
end; ” and the unknown regions beyond this line were 
regarded by mariners with pious dread. The Austrian , 
expedition has torn away the veil up to 83° N. lat., and 
has narrowed the undiscovei'ed parts of the earth by a 
space of 8° to the north. 

They had to stay at Novaya Zemlya for four weeks, and 
work their way out of thick ice for at least 340 geo¬ 
graphical miles before reaching Cape Nassau, which was 
the starting-point of the expedition. They then encoun¬ 
tered the most terrific dangers which can befall a pdar 
expedition, for they were hemmed in by an ice floe^ and 
shut up for fourteen months in pack ice, and driveh ahdut 
in the Siberian icy ocean. Eventually a 
place in the open ice was found for the aeddhd 
when the crew heroically divided thdnsdves, the fetter 
to explore the land they had disco^enfedi'; 

The comrades of the TegetHmflmNt showni themsmves 
worthy to take rank with their prototypes, Ross, Parry, 
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M^Clintock, Kane, Hayes, and Hall, for they have made a only discover a proportionally small part of the great 
breach in a place where no one since Barents, during all unknown arctic world, there will always be some people 
the 300 years of arctic discovery, had attempted an attack, ready with ape-like wisdom to fpronounce against any 
The explorations are here shown on a map constructed endeavour to unfold the laws of nature within the inner 
from the original preliminary sketch by Payer, with the polar regions. Dr. Petermann has for ten years urged that 
geographical constants drawn by Dr. Petermann. Germany should send out a polar expedition far into the 

The nature of the North Pole is not so fully known but great European polar sea, and is particularly anxious to get 
that the learned world is still fighting as to whether it is the whole breadth of the European North Sea explored 
land or water, or an everlasting ice-cap, stretching like from East Greenland to Novaya Zemlya, north of Bear 
our home glaciers, or obeying other laws, or dissolving Island. 

and opening under the influence of the warm sun, air, or The results of this expedition have marked an epoch in 
water, like our own seas. And since any expedition can various ways. First by the drift for fourteen months in 



The map on the left shows the state of polar exploration up to the end of September 1874 j that on the right is the newly-discovered land. 


the ice-floe. Such driftings have occurred before on a 
in the case of De Haven, M^Clintock, 
the H^nsa people, and the Polai'is people ; but all these 
expeditions drifted south—the Polatis crew from 80° N. 
lat. to 53°. But entirely new and full of significance for 
physical geography, is the circumstance that the path of 
the Austrian e^edition was uninterruptedly towards the 
north. 

The following instances also show that the icy sea is 
navigable. Hall's expedition north from Smith’s Sound 
proved that from Tessiusak in 20' N. lat, through the 
fil-famed Melville Bay, Smith’s Sound, Kennedy Channel, 
Robeson Channel, to 82° iri, was reached with ease in 
eleven days, the distancebeing more than 700 miles': and 
the best officers of this expedition declare their united 


conviction that they could easily have reached further north. 
The Karis Sea, formerly called the Ice-cellar of the North 
Pole, has proved to be completely navigable. Admiral 
Sir E. Parry, after Sir James Clark Ross perhaps the 
most experienced of all polar travellers, going north from 
Spitzbergen, came to the conclusion that a ship might 
sail to 82° N. lat. without encountering a piece of ice. 
Admiral Beechey, one of the most excellent and perhaps 
the most scientific sea captain who has ever lived, said in 
1831 that he considered the navigation of the coast of the 
arctic region as practicable. 

Dr.^ Petermann then asks: Is the experience of the 
Austrian expedition a measure of the resistance offered 
by the ice in the icy sea just explored? Are all the 
results which are opposed to it, from the former expedi- 
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tion of Weypreclit and Payer, not worthless ? Is it worth 
nothing that numerous Norwegian fishermen in sailing 
boats have been able to sail round Novaya Zemlya since 
1869 and penetrate far into the Siberian ice sea, always 
finding it navigable and quite free from ice ? Is it not 
worth remembering that at the time Payer and Weyprecht 
found the unwonted accumulation of ice by Novaya 
Zemlya, the western half of the great sea, qitite agaimt 
the 7 'nle^ was free from ice, so that the Norwegian fisher¬ 
men were able for the first time to reach the mystic Gillis- 
land, which is King Charles Land ? Under certain 
unfavourable conditions of wintering, the north side of 
Novaya Zemlya is, without doubt, as difficult and impos¬ 
sible for navigation as the north side of Spitzbergen, or 
Cape Horn, or the Cape of Good Hope, or the English 
Channel, or the mouth of the Weser. 

The Tegettkof is a small steamer of 220 tons, and 
though her supply of coal was necessarily small, it proved 
ample, for steam could only be got up three times in the 
first three weeks of the voyage. And thus, as in all 
recent voyages, rowing boats proved themselves better 
fitted than steam launches for exploring work. In the 
summer of 1872, the journey from Cape Nassau could 
not be made in a straight course, but Count Wilczek’s 
journey in the sailing vessel demonstrated that it 

was practicable by following a tortuous course. 

The best and first account of the results of the Aus¬ 
trian expedition, in relation to their bearing on the pre¬ 
sent state of knowledge of arctic geography, and of the 
current setting into the icy sea from the souths is given 
by Dr. Joseph Chavanne, and is as follows :— 

‘‘ The rising polar sun of 1874 lighted up and dis¬ 
covered a new land, now named Franz Joseph Land, and 
the expedition set off to explore it in sledges. They 
found the country to be a narrow, far-extending foreland, 
divided from Greenland by a wide arm of the sea now 
named Austria Sound. It is mountainous, approaching 
to a plateau, with steep conical mountains 5,000 feet 
high, covered with enormous glaciers. This newly dis¬ 
covered land stretches for more than 15'of longitude, 
and bounds the horizon with mountains as far as the eye 
can carry to the north and west. In 83° N. lat. they 
sighted Cape Vienna, the most northern point visible, 
and Cape Pesth, one degree further south, and finding 
the great glaciers impassable in this latitude, they 
returned to their icebound ship. Imperative necessity 
compelled them to abandon their vessel upon its icy plat¬ 
form, and they set out to return to Europe with four 
sledges. They travelled on for sixty-nine days, and then fell 
in with the Russian schooner JStikolai^ -who landed them 
at Vardoe, in the north of Norway. Austria Sound, and 
other fjords, were filled with icebergs. They met with no 
trace of human inhabitants, and remark that animal and 
plant life is scarce and small in the south.” 

Twenty-two years ago Dr. Peterxnann indicated on a 
map of the arctic regions the polar extension of the Gulf 
Stream. Though generally regarded at the time merely 
as the hypothesis of a German philosopher, the unwilling 
drifting of the Tegettkof in the ice has proved that the 
principal northern branch of the Gulf Stream washes the 
west and northern coast of Novaya Zemlya. Between the 
west coast of Novaya Zemlya and the east coast of Spitz¬ 
bergen, enormous masses of ice press westward with the 
polar current flowing from New Siberia Island and the 
Siberian rivers, and penetrate wedge-like into the Gulf 
Stream. The temperature of Franz Joseph Land in the 
wmter of 1872-73 was 40^ Rdaumur. 

The remarkable correspondence between the coasts on 
the two sides of Greenland supports the conjecture that 
the polar land, if not subdivided into a number of islands 
by ramifying arms of the sea, is at least deeply indented 
by ^ords, as is demonstrated by Hall’s discovery of 
Petermann’s Fjord on the west coast of Greenland, and 
Franz Joseph’s Fjord on the east 


PHYSICS A T THE UNIVERSITY OF LONDON^ 
IL 

^yURNING then first of all to the Regulations for Matri- 
culation in the University of London, we^find that the 
knowledge of Physics that is required is specified under four 
heads : namely, Mechanics; Hydrostatics^ Hydraulics^ 
and P 7 ieu 7 natics; Optics; and Heat^ which last, until 
quite recently, was included in the examination in Che¬ 
mistry ; and the whole is accompanied by a general 
qualifying note to the effect that the questions in 
Natural Philosophy will be of a strictly elementary cha¬ 
racter.” The particulars, which are given under each of 
the above general heads, read as if they might have been 
copied, as they stand, from the table of contents of an 
elementary treatise on Natural Philosophy published 
about a hundred years ago. I have examined them often 
and carefully, and have never found a tittle of internal 
evidence to show that they were drawn up within the 
present century ; and yet we know that they are the work 
of a University, not yet forty years old, which owes its 
very existence to the demand for educational progress, 
and began its career—without indeed the wealth or the 
prestige of its older compeers—but also without the 
trammels of tradition and ecclesiasticism, which render it 
so difficult for them to advance with the times. It is not 
a sufficient defence of the antiquated character of these 
Regulations to say that the very nature of the examination 
to which they refer would make the introduction of new 
discoveries entirely out of place, and that, in point of fact, 
the fundamental doctrines relating to the subjects in 
question were as fully established a hundred years ago as 
they are now. This is so nearly true (except in the case 
of Heat)^ that it would not be worth while to dispute it ; 
but my objection is not to the want of novelty in the sub¬ 
jects enumerated, but to the want of perception, which 
the manner of the enumeration indicates, of the possi¬ 
bility of progress or improvement in the ways of teaching 
long-known truths. Instead of giving prominence to 
general principles in such a way as to suggest to teachers 
the use of easy and comprehensive methods, these Regu¬ 
lations cut up the subjects to which they relate into a 
number of detached propositions, of greater or less gene¬ 
rality, which teachers and students, who accept these 
Regulations as their guide, generally treat as independent 
units of knowledge each of which is to be put into a sepa¬ 
rate hole of the memory. It would be wearisome, but not 
difficult, to illustrate my meaning by particular examples; 
the substance of it is that this examination does not 
encourage good teaching of the elementary parts of 
Physics, but induces candidates to trust to memory 
almost to the total exclusion of any attempt at thinking. 
My opinions on this subject have not been formed d priori, 
but have been forced upon me by reading examination 
papers and by trying to teach in what I believed to be 
the best way. It is in general nearly hopeless to try to 
get students, who have the fear of the London Matricula¬ 
tion Examination before their eyes, to make any serious 
attempt to understand the principles of Mechanics ; but 
they often show a lamentable willingness to learn state¬ 
ments of them by heart, and when they go up for exami¬ 
nation they know a great deal and understand next to 
nothing. They know that in a lever of the first kind, 
whose weight is neglected, the power is to the weight as 
the weight’s arm to the power’s arm ; that when a heavy 
body faUs from rest, the spaces described in sticcessiye 
seconds are as the natural series of odd numbers^ Umtii 
they are ready at the shortest notice to write 
formula for ciculating the specific gravity df a solid ^dy 
heavier than water; but it is only in tlie rare^pO^fhfe 

* Introductory Lecture delivered at tlie openings of the Ses^n oT the 
Faculties of Arts and Laws and of Science, in ITmwrs^ Londem; 

oh Monday, Oct. 5, 1874, f’V F.!R*S., Fpofessor of 

Continued from p. 508. 
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cases that they can be got to reproduce the reasoning by ' 
which these results are connected with general physical i 
principles. The industry displayed in acquiring separate 
ragmen ts of information about Physics is often extremely 
creditable; but it is impossible not to regret that the 
same method should be employed in learning what is 
called Science, as in learning the dates of accession of the 
I<^ings of England. 

A still more curious instance of the antiquarian ten¬ 
dencies of the University of London is afforded by the 
Regulations for the Degrees in Science, which were insti¬ 
tuted as recently as i860. It might have been supposed 
that when the Senate had once determined to make so 
great an innovation in the traditional usages of English 
Universities as to grant Degrees in Science, they would 
have been impelled by the spirit of their own act to frame 
such regulations for the examinations as should be in full 
agreement with the present state of science. I recognise 
as fully as anyone the impropriety of introducing any¬ 
thing that can fairly be called a new discovery into exami¬ 
nations such as those for the London degree of Bachelor 
of Science, but between such a course and that adopted 
by the University there is a very broad via media. In 
order to obtain the degree of Bachelor of Science, a can¬ 
didate requires, after Matriculation, to pass two further 
examinations, called respectively the First and Second 
B.Sc. Examination. At the former, a paper is set in what 
is Called Mechanical Philosophy,’^ and another in 
Natural Philosophy,” the Mechanical Philosophy being 
a repetition of the subjects called Natural Philosophy at 
Matriculatiop, with a few additions, chiefly under the 
head of Optics, while the Natural Philosophy includes 
Heaf^ Electricity^ and Maj^nctism. At the Second B.Sc. 
Examination there are two papers in Mechanical and 
Natural Philosophy,” which are explained by the Regula¬ 
tions to mean nearly the same parts of Statics, Dynamics, 
Hy drostatics,Pneumatics,andGeomeU'ical Optics as those 
prescribed for the First B.Sc. Examination, but treated a 
little more fully, and with the addition of a very little 
Acoustics, a* little Physical Optics, and a smattering of 
Astronomy. The details given in the Regulations under 
each of these general heads are open to the same general 
criticisms as those which I have already ventured to make 
upon the mode in which the requirements in Natural 
I'hilosophy are stated in the Regulations for Matricula¬ 
tion ; in fact, those parts of the subject which are 
common to the three examinations are specified in very 
nearly the same words in each case, the difference being 
that a slightly more mathematical treatment of them is 
expected at the higher examinations. In each case there 
is the same failure to suggest general and comprehensive 
points of view, and the same enumeration of particular 
examples, as though they were of equal importance with 
the geiietal principles which they illustrate. It is just as 
if, iU ail examination in Latin or Greek, instead of its 
being stated that candidates would be required to answer 
questions in grammar, lists of particular nouns and verbs 
were given with the announcement that candidates might 
be required to give the declensions or principal parts of 
any of these. But these Regulations are defective not 
only in form but in substance—not only in spirit but in 
mattet. Without going into further details in Order to 
justify this statempt, I may mention, by way of illustra¬ 
tion, that at the First B.Sc. Examination, under the head 
Electricity^ there is no distinct reference to any of the 
quantitative laWs of the science, and it is only by a laxity 
of interpretation quite unsuited to the subject that an 
obscure allusion to Ohm’s Law can be discovered—the 
great law expressing the connection between the strength 
of an electric current and the nature of the ciroiit 
which it traverses; while, under Heat^ no liberality of 
interpretation could detect the smallest trace of the 
Dynamical Theory of Heat This last omission, however, 
€^es to be surprising when we find Ihe steam-ettgine 


classed with the common pump and forcing-pump ; the 
hydrostatic press, the barometer, and the air-pump, under 
Hydrostatics^ Hydraulics^ and Pneumatics. It might 
have been natural a hundred years ago to look for New¬ 
comen’s atmospheric engine among such company ; but, 
even then, James Watt had nearly converted the old 
atmospheric engine into the modern steam-engine. 

But there is no need to enter upon any minute investi¬ 
gation of the Regulations for these examinations, in order 
to be convinced that their effect upon the study of Physics 
must be unfavourable. The small amount of encourage¬ 
ment which they hold out to pursue this subject seriously 
is shown by the fact that a London Bachelor of Science is 
not required to have any more knowledge of heat, mag¬ 
netism, or electricity than candidates for degrees in Medi¬ 
cine are required to show at the Preliminary Scientific 
(M.B.) Examination,” which, in the usual course of things, 
is taken one year after Matriculation ; and also by the 
fact that the papers in Mechanical and Natural Philosophy 
set at the Second B.Sc. Examination are identical with 
those set in the same subjects at the Second B.A. Exami¬ 
nation. I have no fault to find with one side of this last 
arrangement; I have already given reasons for consider¬ 
ing that Physics ought to occupy an important place in 
general education, and, from this point of view, the 
physical subjects for the Second B.A. Examination are, on 
the whole, not injudiciously chosen; but it is certainly 
strange that a degree in Science should not imply any 
greater acquaintance with the fundamental principles of 
Mechanics than is demanded of candidates for the degree 
of Bachelor of Arts, the examination for which is in the 
main literary and classical. Another fact, which may be 
regarded as a sort of experimental proof that the exa¬ 
minations of the University of London do not pi'omote 
such a study of the elements of Physics as can serve as 
the foundation for a more advanced study, is that for the 
last five years a special examination for lionours in 
Experimental Physics has been held in connection with 
the First B.Sc. and Preliminary Scientific (M.B.) Exa¬ 
minations, at which a Medal and a Scholarship of 40/. 
a year, tenable for two years, are offered to the most 
deserving candidate in case of his exhibiting sufficient 
absolute merit, but hitherto the scholarship and medal 
have never been awarded, and only once has a can¬ 
didate obtained a First Class at this examination. 

The other examinations of the University of London 
into which Physics enters to a greater or less extept, are, 
that for the degree of M.A. in Branch IL, and those for 
the degree of D.Sc. in certain branches; but as these 
examinations come at a stage of a man’s career at which 
it may be supposed that his methods of study are not 
greatly influenced by the regulations of examining bodies, 
and as, more over, the Regulations of the University relative 
to these degrees do not go much into detail, there is no 
reason for dwelling upon them in connection with my 
present subject. 

I do not. propose to say much about that part of the 
examinations for which the Examiners, rather than the 
Senate, are directly responsible ; but there are one or two 
considerations which, although sufficiently obvious, it may 
be worth while to point out. First of all, however, I shall 
venture, presumptuous as it may be thought, to make one 
remark on the choice of the persons best fitted to be 
examiners. It has more than once been claimed as a 
special merit of the University of London, that the 
examiners are not teachers, or at least that they have 
nothing to do with teaching the candidates whom they are 
called upon to examine. Fortunately, however, this is not 
the case. As a matter of fact, the great majority of the 
examiners are always teachers, and it may quite well 
happen, at least at some of the smaller examinations, 
that a majority of the candidates have been pupils of .a 
single examiner. But I venture to think that, instead of 
this state of things being considered as a more Or less 
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regrettable accident, it ought to be recognised as natural 
and desirable. If the real object of the examinations be 
to promote good teaching and sound learning, it is most 
important that, in setting the questions, the examiners 
should always keep in view their probable effect in giving 
direction to the studies of future candidates ; and there 
can be no doubt that the men who are both most likely 
and most able to do this are those whose constant business 
it is to consider how the subjects in which they have to 
examine can be best brought before the minds of learners. 
Moreover, it is very difficult for examiners who are not 
also teachers, and teachers accustomed to pupils who 
are at about the same stage of advancement in their 
studies as the majonty of the candidates, to know 
what amount of knowledge it is reasonable to expect. 
A man, however mimUe his own knowledge of his 
subject may be, generally soon forgets the exact steps 
by which he acquired it; and, unless he is in frequent 
contact with the minds of learners, he is no longer able to 
tell what, at any particular stage, it is creditable to know, 
and what it is disgraceful to be ignorant of. And again, 
though this perhaps is a less important consideration, the 
necessity which a teacher is under of periodically reviewing 
the whole round of his subject, is a great help towards a 
varied selection of questions. 

With regard to the particular kind of questions which 
are most desirable in examinations like those of the Uni¬ 
versity of London, I wish to say only a very few words. 
If the general considerations to which attention has been 
drawn in an earlier part of this lecture are. of any value, it. 
follows at once that examination questions in Physics 
ought to be selected with a view to testing the reasoning 
power and not the memory of candidates. If what are 
called book-work questions are admitted at all, they should 
be such as will bring out the power of reproducing trains 
of consecutive reasoning, and bringing facts to bear on the 
establishment of general conclusions, and not the power of 
simply recollecting individual facts. It may be said that 
such questions would be unfairly difficult. I can only say in 
reply that, if teaching were what it should be, I do not 
believe that this would be the case ; but if it should be 
found to be so, I maintain that the inference is, not that any 
other style of examining in Physics should be adopted, but 
that the whole subject should be dropped. A late very dis¬ 
tinguished member of the University once said that, in the 
case of candidates for Matriculation, all that could be^ 
fairly required at the examination in Physics was evi-' 
dence of correct acquisition.^^ It would in my opinion 
be only a little more absurd to say that all that ought to 
be required at an examination in Geometry is evidence of 
the ‘‘correct acquisition^' of Euclid. If Physics is not a 
subject upon which the intelligence should be exercised 
from the very beginning, it seems to me to be a waste of 
time to teach it at all. 

The consideration of the kind of questions that are best 
fitted to be of use in promoting improved methods of 
teaching and learning, suggests a remark which bears 
upon the distinction that has often been pointed out 
between the subjects which it is desirable to teach and 
those which are most suitable for examinations. In the 
particular case of Physics, I am inclined to think that the 
veiy elementary parts of such branches as Heat and Elec¬ 
tricity are not well adapted to form the subjects of exami¬ 
nations like those we are considering, where the examiners 
have no means of knowing the exact points of view from 
which the matters dealt with have been presented to the 
candidates. My reason for this opinion is the difficulty 
in these subjects of setting questions which require any¬ 
thing more on the part of candidates than mere exercise 
of the memory, and which at the same lime are not 
unreasonably hard. As a practical inference, it appears 
to me that, if the amount of acquaintance with Heat, 
Electricity, and Magnetism represented by the London ’ 
Regulations for the First ]B,Sc. Examination (supposing the 


regulations to be strictly interpreted) is all that can be 
fairly demanded at this stage of a student’s progress, it is 
at least a question whether these subjects should not be 
deferred until a more advanced stage, when something 
more than descriptions of apparatus or the solution of 
arithmetical problems might be reasonably required. 

If any of my audience have listened to this lecture with 
the consciousness that they will soon be going up to one 
or other of the examinations that I have been discussing, 
it may very possibly seem to them that I have been 
pleading throughout for making these examinations more 
difficult. To any to whom this seems to be the tendency 
of my remarks, I would venture to suggest one or two 
further considerations. In the first place, I fully admit 
that if examinations in Physics were to be such as I have 
advocated, that is, if they required candidates to tJmik, 
while the teaching of Physics rerhained what too much of 
it now is—a mere loading of the memory —candidates 
would, no doubt, have a hard time of it; but the whole 
intention of what I have said is that examinations should 
be improved hi order that teaching may be improved 
through their influence; and I believe that if teaching 
were what it should be, good examinations would be found 
to be no more difficult than bad ones. I may also observe 
that after all the precise degi'ee of difficulty which an 
examination presents is not the most important considera¬ 
tion even for an intending candidate; what it really is 
important, not only for candidates but still more for those 
who regulate examinations, to consider is, what is the 
permanent educational value of the work which an exami¬ 
nation requires, and not simply what is the amount of 
work needed. I have many a time in reading examination 
papers felt sincerely sorry for the writers when I saw how 
much labour they had evidently gone through in order to 
learn nothing-nothing that is of real use—and have 
thought how much the same amount of labour might 
have accomplished if it had only been better directed ; 
and I beg leave to assure any who look upon examinations 
from the under side, that I have no wish whatever to add 
to the quantity of work that is already required of them ; 
but what I do wish sincerely is, that whatever work they 
may be required to do in preparing for examinations may 
be such that they will be intellectually better and stronger 
for having done it. It cannot be too often repeated that 
degrees and university distinctions are of no more value 
in themselves than the Queen’s head upon the coin : 
unless the metal is genuine, the stamp only makes it into 
a lying counterfeit. This has been urged upon students 
over and over again ; what I shall be glad if this lebture 
tends in any degree to accomplish, is to press the same 
truth upon the attention of our University authorities. It 
is important for them to remember that a man is not 
really either better or worse for all the degrees that they 
can give him; and that their boast should be, not in the 
length of their lists of graduates, but in the extent to 
which they have promoted “ a regular and liberal course 
of education.” 


mr£s 

One of the first results of the Transit of Venus expedition 
with regard to the geological aspect and vegetation of a com¬ 
paratively little known island, comes to us from Rodrigues, and 
is contained in a communication from Mr. J. B. Ballour to Ur. 
Hooker, under date, from the^ahove island, of August 23,^1874. 
Asa proof of the inhospitable, or rather the uncivilised nature 
of the island, it is stated that the party belonging tq the ^pe- 
dition were warned in Mauritius before startk^ for Rodrigues 
that they must take everything from the formerJ:sIaU<i, that they 
would be likely to require as it would be i^po^ibie to get any¬ 
thing at Rodrigues, and even labour is most difidcuit-to* be 
obtained. After providing Various articles of abso- 
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lute necessity, Mr. Balfour started from Mauritius, and after a 
voyage of exactly a week, landed at Rodrigues on August 18. 
The appearance of the island as seen from the vessel while 
steaming along near the coast, presented few features which 
could be looked upon as evidencing any large amount of granite 
entering into its constitution. On the contrary, the columnar 
structure of the cliff lines, both on the coast and in the interior, 
along with the terraced aspect of many of the ridges separating 
deep ravines, cutting far back into the island, clearly showed 
that, whether the main mass of the island were granite or not, 
certainly at some period of its history it had been the scene of 
very extensive volcanic action. On the 19 th of August an 
excui”sion was made across the island to survey the channel on 
the south side. The vegetation on the island is very rank. The 
trees do not grow to any great size^ and in most places do not 
form thick forest, but are scattered singly over the slope of the 
hills. It is only in the deep valleys and gorges that they grow 
into thick forest. The commonest tree seems to be the Vacoa 
{Pandamis\ of which there are probably at least four species. 
The under-scnib is very dense and very spiny, which renders 
walking through it by no means a pleasant fask. Neither ferns 
nor mosses appear to be very abundant, but lichens are pretty 
plentiful, especially in their pulverulent state; and in many 
places the basalt was nearly covered with white powdery patches. 
The basalt forming the rocks near Port Mathurin is, in its 
unweathered condition, a vety beautiful compact stone, with 
large crystals of several minerals scattered through it The 
difficulties in landing upon the island seem to be very great, 
owing to the extent of the coral reefs. 

The Yorkshire College of Science at Leeds was opened with¬ 
out ceremony on Monday, by the delivery of one of the intro¬ 
ductory lectures by Mr, A. PI. Green, the Professor of Geology 
and Mining. The other professors—A. W. Rllcker, Dr. T. E. 
Thorpe, and W. 'Walker—give their introductory lectures 
during the course of the present week, and the teaching of 
the session will then be proceeded with. Very suitable 
buildings have been obtained, containing ample accommodation, 
which has been fully utilised for lecture-rooms, laboratories, &c,, 
which are well furnished with the necessary appliances. Still, 
as Mr. PI. Brown said, “they must look forward to having a 
noble building like that of Owens College, Manchester;”, 
if the College is to maintain its position and to advance 
at all, it cannot but end in this.* The number of students 
enrolled is as yet small, but, no doubt, will gradually in¬ 
crease. Prof. Green, in his address, spoke of the im¬ 
portance of a thorough training in abstract science as the 
necessary groundwork of a technical education. “ Before they 
could understand,” he said, “the practical application of a 
science, they must be master of the science itself. What was 
sometimes understood as technical education Was a sheer im¬ 
possibility, and a contradiction in terms. They could not 
explain the technical application of a science without first laying 
down the scientific groundwork on which it rested. A science 
like geology could not be taught piecemeal. Technical educa¬ 
tion in the popular sense was a misnomer, because the teaching 
which would limit the range of a man^s vision to the subjects of 
which he could see the use did not deserve the name of education, 
the very essence of which was the strengthening of the intellect 
by mental exercise. It was his earnest wish that he might be 
able to give a teaching which in the ^end would have an impor¬ 
tant bearing on their pmctical pcctipationSj and enable them to 
manage their mining, engineering, and other pursuits—in the 
conduct of which a knowledge of geology came In useful—^better 
than if they knew no geology at all. But if he was to succeed in 
doing so, he must begin by telling them many things which at 
first sight would seem to be of no practical value whatever.” 
With a spirit as these words indicate, animating the pro^ 


lessors of this new college, the best results may be expected from 
their teaching. 

A MEETING of some of the friends of the late Dr. Stoliezka 
was held in the rooms of the Zoological Society on Friday, the 
t6th inst., at which it was determined to obtain, by subscription, 
a bust, to be presented to the Asiatic Society of Bengal, of 
which society Dr. Stoliezka was for some years before his death 
one of the honorary secretaries. A cominittee was appointed 
to act in concert with one previously formed in Calcutta, and 
upwards of ^oL was subscribed in the room for the purpose 
mentioned. Subscriptions, we are informed, will be received by 
Messrs. Grindlay and Co., 55, Parliament Street. 

The Athcnmtm announces that the Contemporary 'Revieto for 
November will contain an account of a new scientific discovery 
by Prof. Tyndall. 

Amongst the works which are progressing favourably at the 
Observatory of Paris we may mention the determination of the 
velocity of light, by MM. Fizeau and Cornu. These able 
physicists are using for their second station the Tower of 
Montlh( 5 ry. The light is transmitted to Montlhery through a 
refracting telescope of 12 in. and returned to the Observatory 
with a 7 in. The distance between the Observatory and 
Montlhery being 26 kilometres, the total distance traversed by 
the ray of light is 52 kilometres. The space of time required 
: amounts to something less than one-thousandth of a second. 

The polishing of the great reflecting telescope is almost com- 
! pleted. The immense lens to be covered with silver by the Leon 
Foucault process, is nearly ready. It is said that everything 
will be finished by the beginning of May 1S75. 

At Agram, the chief town of Croatia, a Croatian University 
was formally opened on Oct. 19 by the highest magistrate of the 
land, who is called the Ban, and exercises a kind of viceregal 
power on behalf of the Emperor of Austria. The University is 
to be called “ Francis-Josepb,” from the name of its founder. 
The Rector delivered a very able oration, summarising the 
progress of the higher studies in Croatia from the time when 
Maria Theresa established the Society of Sciences. Many dele¬ 
gates of foreign or other Austro-Hungarian Academies were pre¬ 
sent at the ceremony (Krakow, Berlin, Bologna, Pesth), and 
delegates from the Servian societies of learning. It iS expected 
that the new University will play a most important part in the 
civilisation of the East, and be indeed the vanguard of European 
science in that direction. 

Much remains to be done in this respect if the information We 
collect from Levantine papers be correct. It appears that in one of 
the principal islands of the Greek Archipelago some poorwomen 
have been imprisoned and starved, under the charge of sorcery. 
They were arrested for having attracted a host of locusts to their 
native Jand. The locusts not retreating, the persecution was 
extended to the husbands of the wretched creatures. 

The International Commission of Geodesy will ,hold its next 
meeting in Paris, in accordance with the decision come to at 
Dresden, where it held its sitting this year. The Government 
will assign it a public building for its meetings. 

Mr. J. E. Taylor, F.G.S., has discovered a buried forest in 
the Orwell. The forest is represented hy a layer of peat con¬ 
taining trunks, leaves, and fruits of the oak, elm, hazel, and fir, 
associated with which are the remains of the mammoth. A bed 
of fireshwater shells containing species not now living in the 
Orweh underlies the peat. Mr. Taylor remarks that this sub¬ 
marine forest is contemporaneous with others along the coast 
which existed previous to the depression separating England 
from the Continent, 
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Mr. J. E. Taylor, who has done so much to create an in¬ 
terest in science in Ipswich, is to give a course of twenty lectures 
(free) in that town during the coming winter, on “ Plants : their 
Structures and Uses.” 

An important discovery has been made at H%hwood, near 
the village of Ashill, in Norfolk, consisting of a vast collection 
of Roman remains in an oak-lined well, 40 ft. deep. The Nor¬ 
folk and Norwich Archseological Society visited the spot on the 
16th inst., when the well, under the superintendence of Mr. 
Barton, was emptied of its contents by a number of workmen. 
The well contains a great variety of articles, the most abundant 
being urns, of which about too have been obtained j more than 
fifty of these are perfect, and many of most beautiful form and 
ornamentation. There is considerable doubt as to the purpose 
which these wells were intended to serve ; there are other two at 
Ashill, and others have been found elsewhere. 

The Quarterly Magazine for October contains, with other 
articles of general interest, a paper by Mr. Richard Jefferies 
on ** Small Farms.” The writer notes the enormous develop¬ 
ment of science in modem farming, saying: “New plans, new 
inventions and discoveries follow each other in constant succes¬ 
sion. The capabilities of agriculture seem inexhaustible. The 
number of clever and intellectual men who turn their attention 
to it multiply daily. It has its colleges, its professors, its 
students, and it would require a great volume to describe the 
machinery alone that has been contrived of late years, and is 
now in the market. The chemistry of agriculture would fill 
many more such volumes. Geology, botany, entomology, 
almost all the sciences, are pressing forward to its aid.” Depre¬ 
cating, in the present state of agricultural science, the advantages 
of small farms, Mr. Jefferies goes on to say: “The utility of 
bringing up a race of students instructed in ^ chemistry, geology, 
entomology, mechanics, &c., in agricultural colleges, with the 
assistance of professors, if they are afterwards to be placed on 
small farms, is a matter of much doubt; they would have no 
room for the exercise of their attainments. . . . Whether it be 
considered from the tenant’s own side, or from the labourer’s, or 
from the landlord’s, the balance of argument appears to be in¬ 
disputably in favour of large farms. To the nation, to the ever- 
increasing population, the large farm offers a greater present 
produce, and possibilities of still further development. The 
political economist, who judges the prosperity of an occupation 
by the amount of capital attracted towards it, must also decide 
in its favour, for capital will never flow into small farms.” 

We commend to the notice of the Goldsmiths’ Company the 
letter from “A Jeweller’s Assistant” in yesterday’s Times. 
Let us hope that this, as "well as the other wealthy City Com¬ 
panies, are now waking up to a sense of their responsibilities, 
and that they will lose no time in utilising the immense wealth at 
their disposal, and which has hitherto been utterly wasted, in 
the promotion of technical^—which ultimately means scientific— 
education. Let them not provoke a “ City Companies’ Com¬ 
mission.” 

6 n the 12th inst. was opened the London School of Medicine 
for Women. The Council had determined that no inaugural 
address shoidd be given, and thus a day which the future may 
possibly prove to have been one of no little importance passed 
by unmarked more than by the fact that the first lecture had been 
given in a Medical School devoted exclusively to the teaching 
of the female sex. The school is now ■ in full working order, 
and women can receive an education fitting them to practise 
medicine. The services obtained by this school need not stop 
short at preparing women for .the medical profession. There 
are many branches of science allied to the study of Medicine, 
Chemistry, Botany, Comparative Anatomy, &c., in all of which 


a course of lectures is given as part [^of the'medical education. 
These subjects are separately adopted by men as a means of 
gaining a livelihood. A knowledge of any one of these subjects 
is attainable equally by women as by men, and there is no reason 
why wmmen should not achieve a scientific reputation and earn a 
fair competency by engaging in these studies and by imparting 
their knowledge to others. 

It is announced by the last Indian mail that a smart 
shock of earthquake was experienced in Central Ceylon early 
on the morning ,of the 19th of September, at five o’clock. 
The vibration was considerable, and was accompanied by 
a dull rumbling sound. The motion was from east to west, 
apparently; the rumbling was decidedly in the east. The 
shock appears to have been felt in the centre of the island only. 
Earthquakes in Ceylon are such rare events that this one has 
had a good deal of attention bestowed upon it. 

We would draw the attention of our readers to the excellent 
introductory lecture delivered by Prof. Leoni Levi at King’s 
College, on “ The Educational and Economic Value of Museums 
and Exhibitions,” which is published in the Society of Arts 
Journal for the i6th inst. He gives many valuable suggestions 
as to the uses for purposes of popular teaching which might be 
made of our museums. Pie thinks that London is still deficient 
in museums, and slates that there are at least some two hundred 
cities and boroughs which have taken no step to secure museums 
and public libraries for themselves. 

The Augshurg Allgcmdne Zeitung of the 22nd inst. gives the 
following facts and statistics from the various University 
Calendars just published ;—The University of Berlin shows the 
largest ai tendance, having had, in the summer term of 1S74, 
2,980 students and 187 professors. While this University had 
for a time the second place and Leipzig the first, the order is 
now reversed, and Leipzig follows with 140 professors arid 2,800 
students. Then comes Plalle, with 1,055 students and 95 pro¬ 
fessors; Breslau, with 1,036 students and 107 professors; 
Munich, with 1,031 students and 114 professors ; 'rubingen, 921 
students and 84 professors; Wurzburg, 901 students and 58 
professors; Heidelberg, 884 students and 104 professors ; Bonn, 
85S students and 98 professors ; Strassburg, 667 students, and 
81 professors; Kdnigsberg, 603 students and 76 professors ; 
Greifsvvalcl, 540 students and 58 professors ; Jena, 493 students 
and 69 professors; Milnster, 451 students and 27 professors; 
Erlangen, 442 students and 51 professors; Marburg, 440 students 
and 62 professors; Giesgen, 342 students and 58 professors; 
Freiburg, 297 students and 53 professors; Kiel, 210 students 
and 62 professors; Rostock, 132 students and 38 professors. In 
these numbers the non-matricuiated students are also included. 
The German-speaking Universities outside the German Empire 
show the following attendance :—Basle, 163 students and 62 pro¬ 
fessors ; Berne, 332 students and 63 profe:sors ; Zurich, 331 stu¬ 
dents and 75 professors ; Dorpat, 708 students and 67 professors; 
Graz, 932 students and 68 professors ; Innsbruck, 615 students 
and 52 professors ; l^rague, students (?) and 122 professors 
Vienna,. 3,615 students and 227 professors. Vienna, therefore, 
is at the present time the largest German University. 

M. Hurquerlot, a gentleman who was largely interested in 
railway speculations, died a few months ago and left a legacy of 
24,000/. to the city of Baris for the purpose of establishing a 
railway school. But the sum, although very large, having fieeii 
considered insufficient for the purpose, the Muhiolpal Council 
has been reluctantly obliged to reject the; mdhef, whidi "will 
revert to the lawful heirs. ‘ ' ^ 

More than 18,000 young men hayq gohfe successfully thfor^h 
their examinations, and havebeeiji.adipEiitted:^ volunteei^ for one 
year in the French army. Aho«t fialf of that number have been 
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rejected as not having received a sufficient education. The 
repoit of the examiners shows an improvement in the mean 
capacity of candidates. Many young men are admitted, without 
having to pass previous examinations, Bachelors of Arts, 
Sciences, or Letters, Pupils of Public Schools of Arts and Public 
Works and Mines, and Beaux Arts, and a few other institutions. 
The number of the volunteers of that class is about 4,000. 
Each volunteer has to pay besides a sum of 60/. to the Govern¬ 
ment Education must be combined with money, in order to 
shorten the service in the remodelled French army. 

The study of '‘seaweeds” is probably affected as much by 
the general public as that of fish 5 and whether or not the great 
mass of people who visit the Brighton Aquarium and other 
similar resorts really go there with any idea of becoming more 
intimately acquainted with the wonders of the deep, there is no 
doubt that the exhibition of varieties of ocean plants would be 
as popular as that of fish. A seaweed growing in water is very 
different from seaweed cast up on the shore, and a careful selec¬ 
tion and arrangement of specimens would greatly enhance the 
interest of the tanks, while at the same time their presence 
would prove beneficial to the fish. We recommend the hint to 
the notice of the authorities of the Brighton, Crystal Palace, and 
Southport Aquariums. 

An Industrial Exhibition is to be held at Leighton Buzzard for 
a short time about Whitsuntide 1875. The district to be repre¬ 
sented is limited to a radius of twenty miles around Leighton 
Buzzard, and the proceeds of the exhibition will be devoted to 
the formation of a lecture fund for the purpose .of securing courses 
of high class (largely scientific, we hope) public lectures in con¬ 
nection with the Working Men’s Society, and the increase of the 
Society’s library. 

To increase the general instructiveness of their Museum, the 
Leeds Philosophical and Literary Society have published De¬ 
scriptive Guides to the different collections of which it is com¬ 
posed. That on the British Birds, by Mr. L. C. Miall, is before 
us, containing a short and instructive account of each species 
exhibited. This method of combining instruction with amuse¬ 
ment is one which it would be well if other public institutions 
were to adopt, instead of leaving their collections, often valuable 
ones, for the idle gaze of the many uninitiated, and the careful 
study of the but too few special students^of special branches of 
science and art. 

In many parts of the coasts of this country where fish are 
abundant, enormous quantities are ^used as manure: in Corn¬ 
wall and on the Eastern coasts this is particularly the case, but 
no means are adopted to convert,the fish into a manufactured 
manure, and they are thrown, as caught, on the land. The same 
remarks apply to ^America. But recently a ^system has been 
adopted .in ^certain localities by which the fish are prepared 
specially for manuring the^land. At.Lucages, Long Island, a 
factory has recently been established^ for preparing the surplus 
quantities of “Menhaden” caught near there. The oil is first 
extracted from the fish, and“the.;residue is prepared in a certain 
manner and ..converted .mto^ “ fish guano,” which has a good 
reputation as a fertiliser. 

Arrangements have been made for placing on board one of 
the steamers running between Liverpool and New York, one 
of the “ American Aquarium Cars,” a newly invented con¬ 
trivance for transporting live fish, which has succeeded very well 
in long overland journeys, and by means of which it is hoped to 
effect a useful interchange of living fish of various kinds between 
this country and America. There are many American fish which 
might with benefit be introduced into England, and we at the 
same time might transport to tlie other side of the Atlantic 
sqnie yp^eties of fish which are_not found there, 


Th]^ exhibition of insects in the Orangery of the Tuileries 
Gardens, Paris, has been brought to a close. The distribution of 
prizes took place on October 5. The higher medals were taken 
by a Viennese savant for a magnificent atlas exhibiting all the 
organs and forms of Phylloxera vastatrix ; but the Phylloxera 
question is left open, and no reasonable solution appears to have 
been presented. Lectures were delivered daily on entomo- 
logy, and every one of them was illustrated by projections with 
the solar microscope. Almost every kind of insect was thus 
presented to the public. The exhibition proved wonderfully 
successful; more than 20,000 persons paid the entrance fee, 
and the number of free tickets issued amounted to 30,000 in the 
brief space of twelve days. 

We have received a lecture on “ The Life and Works of Dr. 
Priestley,” delivered in Paris at the time of the celebration of 
the Priestley Centenary by M. W. de Fonvielle. It is published 
by Auguste Ghio, and is dated 1875. 

The additions to the Zoological Society’s Gardens during the 
past week include a Bengalese Leopard Cat {Fells hengalensis) 
and a Common Paradoxure [Paradoxurns iypiid) from India, 
presented ^by Capt. W. Reynolds; a Great Eagle Owl {Buho 
maximus\ European, presented by Lord Londesborough; an 
Indian Fruit Bat {Pter opus medius) from India, presented by 
Dr. Stafford; a Monteiro’s Galago (Galago monteiri) from 
Angola; a Tooth-billed Pigeon (Didu7tculus st7'igirost7'is) froiri 
the Samoan Islands, deposited; two Geoffrey’s Doves (Peristera 
gcopproyi) from the Island of Fernando de Noronha, and a Gentoo 
Penguin (Pygosceles tacniaius) from the Falkland Islands, new to 
the collection, purchased. 


KENTS CAVERN^ 

"D EFORE entering on this, their tenth Report, the committee 
desire to express their deep sense of the great loss they have 
sustained in the decease of Prof. Phillips. No member was 
more regular in his attendance at the meetings of the Committee 
or felt a livelier interest in the investigation with which they are 
charged. On March 18, 1874—little more than a mouth before 
his lamented death—though suffering from a severe cold, he 
visited the cavern, when he carefully inspected those brandies 
of it which had been explored, and expressed his admiration of 
the clearness and importance of the evidence bearing on the 
question of human antiquity which had been obtained. 

The investigation has been pursued without intermission 
during the entire period which has elapsed since the meeting at 
Bradford in 1873 ; the mode of operation has been that described 
in previous Reports and followed from the commencement; the 
work has been performed in the most satisfactory manner by 
the same workmen; and the superintendents have continued their 
daily visits and carefully recorded the results from day to day. 

The interest felt in the exploration by the inhabitants and 
visitors of Torquay has suffered no abatement, and the super¬ 
intendents have conducted a large number of persons through the 
cavern, including the members of the South-western Branch of 
the British Medical Association during a meeting of that body 
held at Torquay, and also the members of the Birmingham 
Natural History and Microscopical Society whilst on a scientific 
excursion to South Devon. 

During May 1S74, an arrangement was made with the super¬ 
intendents by Prof. A. Newton of Cambridge, for Mr. Slater, 
one of the natnralistsjof the Rodrigues Transit Expedition, to 
spend some time in the cavern, studying the mode of exploration 
followed there ; it being probable that he might have to explore 
some very interesting caves which exist in the island. ' Mr. 
Slater reached Torquay on the ist of June, when everything was 
done to facilitate his purpose, and he spent some days watching 
the men at work. 

Live rats continue to present themselves in the cavern from 
time to time, and prove occasionally to be very troublesome. 
Thus, in October 1873, one carried off six candles during the 
afternoon from a spot selected because it was believed to be in- 

* Tenth Report of the Committee for Exploring Kent’s Cavern, Bevon- 
slnre. (Abstract.) 
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accessible even to rats, and whicb. bad been used as tbe candle 
store during a period of three years witbout any previous loss of 
tbe kind; and in tbe same month another ate through one 
of tbe workmen's basket between tbe hours of nine and one, 
and carried off bis dinner. A large'number have been captured 
during tbe last twelve months. 

During summer, bees have frequently been seen and beard in 
tbe innermost branches; of tbe cavern, very far beyond any 
glimmering of day-light, 

Tbe branches of tbe cavern in which tbe researches have been 
carried on since the ninth Report was presented in 1873, are 
those known as the Long Arcade, Underhay’s Gallery, the Cave 
of Inscriptions, and Clinnick’s Gallery. The exploration of the 
former two has been completed, but the work is stiU^in progress 
in the latter. The deposits have been, in descending order, like 
those reported last year: first, or uppermost, the Granular 
Stalagmitic Floor, from 12 to 30 inches in thickness; second, the 
Cave Earth, which has nowhere been more than two feet deep, but 
has rarely exceeded one foot, and has occasionally thinned out 
altogether; third, the Crystalline Stalagmitic Floor, usually 
exceeding the Granular Floor in thickness, but which had, in 
certain places, been partially broken up and removed by some 
natural agency before^ the deposition of the cave earth; and, 
fourth, or lowest known, the Breccia, consisting of materials not 
derivable from’the cavern hill, and which appear to have been 
introduced through openings or mouths of the cavern at present 
choked up and unknown. The depth of this deposit has not 
been ascertained, as its bottom has nowhere been reached. 

In the Long .'Arcade the surface of the upper or granular 
stalagmite was occupied with large natural “ basins,” some of 
them 12 inches deep, such as have been described in previous 
Reports. The following points of interest were noted respecting 
them during the progress of the work :— 

1. The stalagmite forming their walls was harder and tougher 
than that surrounding them ; whilst that composing their bottom 
was comparatively soft and friable. 

2. The walls were traceable through the entire thickness of 
the Stalagmitic Floor; in other words, during the entire deposi¬ 
tion of the floor, basins had existed in it, the bottom rising with 
the walls, but at a slower rate. 

3. The water which filled them in rainy seasons passed down 
through the bottom in three or four hours at most. 

4. Immediately beneath most of the basins there was an 
almost continuous interspace of about half an inch in height 
between the bottom of the stalagmite and the top of the cave 
earth; caused, no doubt, by the finer particles of-the deposit 
being carried by the percolating water through interstices to a 
lower level. 

It happened that the exploration of that part of the Arcade 
in which the basins were thus numerous was carried on during a 
wet season, when the water, passing through the Stalagmitic 
Floor, as just mentioned, caused two or three slips of the de¬ 
posits beneath. In the largest of these a well-rolled flint nodule 
was found with some remains of animals. No such specimen 
had been previously seen within the cavern. 

At the junction of the Long Arcade, the Cave of Inscriptions, 
and Clinnick’s Gallery, there is a huge boss of stalagmite, in the 
form of the frustrum of an oblique cone, 43 feet in basal circum¬ 
ference, 14 feet along the slant side—which forms an angle of 40 
degrees with the horizon, and thus gives a vertical height of fully 
13 feet for the mass—and contains probably no less than 630 cubic 
feet of stalagmite. Its base consists of the older or crystalline 
stalagmite, and the upper portion, without any intervening cave 
earth, of the granular variety, which not only surrounded and 
completely encased the former, but, by flowing in copious sheets, 
formed the thick Granular Floor, spreading without a break and 
for great distances in every direction. Though inscriptions 
exist in various parts of the cavern, this mass is, with perhaps 
the exception of the almost inaccessible Crypt of Dates, more 
thickly scored with names, initials, and dates than any other 
equal area within the cavern; and hence it has acquired the 
name of the Inscribed Boss of Stalagmite. The inscriptions 
occupy its outer or most exposed semi-surface, where in certain 
places they form a network. Letters of all sizes, from some 
fully three inches in height to others as small as ordinary writing, 
cross each other and thus add to the difficulty of decipherment 
Some of them were cut with great care and finish, and must have 
occupied a [large amount of time, whUst others were but hasty 
scratches. It seems to have been somewhat fashionable to sur¬ 
round the inscriptions with rectangular parallelograms, 'varying 
from 6-5 to 375 inches in length, by 5*5 to 37 in breadth, In 


at least one or two cases , the cutting of the parallelogram prc 
ceded that of the inscription, as the latter extends beyond the 
boundary. Not uiffrequently several names occur together, 
whether within a parallelogram or not, and in each such case the 
entire work seems to have been performed by the same hand. 
At least four of them belong to the seventeenth century, and 
the earliest of the series, so far as at present known, is that 
of “Peter Lemaire, Rich. Colby, of London, 1615.” Amongst 
the names is that of “ Deluc,” probably the well-known geologist, 
“ Champernowne,” that of a well-known old Devonshire family, 
and several prevalent in the immediate district. 

In 1846 the Torquay Natural Histoiy Society appointed a 
committee of three of its members, including the two superinten¬ 
dents of the present exploration, to make some very limited re¬ 
searches in the cavern. One of the spots which that committee 
selected was in Clinnick’s Gallery, immediately adjacent to the 
incribed boss, where they made a very small excavation. The 
materials dug up on that occasion were, as usual at that time, 
thrown on one side, where they remained until removed in May 
last when they were taken out of the cavern by the present com¬ 
mittee. Before this was done, the surface of the mass was 
carefully examined to ascertain what thickness had been reached 
by the stalagmite which, as the superintendents well knew, had 
been accreting on it during the last twenty-eight years. The 
result was a small film not thicker than ordinary writing-paper, 
and limited to two examples, each covering not more than two 
or three square inches. 

Underhay’s Gallery was found, when the work of exploration 
was completed, to Idc about 20 feet long, from 2*5 to 7 feet 
wide, and from 6 to 7*5 feet in height, the latter measurement 
being taken from the bottom of the excavation. Before the 
committee commenced their operations there, its mouth was 
almost entirely closed with large masses of limestone. Notwith¬ 
standing this, the late Mr. Underhay, for several years guide to 
the cavern, forced himself into the gallery about fourteen years 
ago, even though after passing the entrance, he must have found 
the Granular Stalagmitic Floor within a foot of the roof in certain 
places. Here he found on and sticking' into the stalagmite a few 
small bones which he succeeded in bringing out, when they were 
found to be phalanges of human feet. Though these specimens 
did not appear to be of an antiquity at all approaching that of 
the cave-hyaena and his contemporaries, the superintendents, 
who were familiar with them, very carefully watched the pro¬ 
gress of the work, in'the hope of finding some further traces of the 
skeleton; and on reaching Mr. Underhay’s very limited diggings 
they met with a series of bones, all on and in the stalagmite, 
some of which were certainly human, whilst others were as 
clearly not so. The whole were at once sent to Mr. 
George Busk, a member of the committee, who has been so 
good as to forward a report on them to the effect that twenty- 
eight of the specimens are human, and include an astragalus, a 
navicular bone, a trapezium, a patella, a metatarsal, an ecto- 
cuneiforme, phalanges of fingers and toes, and fragments of humeri, 
ribs, and vertebrae ; that they appear to be the remains of an 
adult individual of small size and delicate make, and probably 
of a female, on which point, however, it is impossible to speak 
positively ; that the bones are not necessarily of any very remote 
antiquity; that the remaining specimens are not human, but 
belong to small sheep or goat, probably the former, which must 
have been of the smallest Welsh type. 

When the very contracted character bf this gallery, prior to 
its excavation by the committee, is borne in mind, it is difficult 
to understand how the remains were introduced. There were 
neither potsherds nor charcoal, nor, in short, anything suggesting 
that the bones were the remnants of a body disposed of by cre¬ 
mation, such as were met with in another branch of the cavern 
in 1872 ; nor were there any marks of teeth on the bones such 
as might have been expected had they been taken thither by a 
carnivorous animal, or the relics of a skeleton buried or secreted 
there, of which all other portions had been carried off by some 
carnivore. 

The only noteworthy objects met with in the Granular Stalag¬ 
mitic Floor during the year were a tooth of bear, fragffiefits Of 
bone, one considerable “ find ” of coprolites, and charred wood on 
two occasions, all of which occurred in the LOng Ari^ade; 

The Cave Earth has yielded during the period finder notice 
187 teeth of various kinds of mammals, Of wMoh 94 oOcurred ifi 
Underhay’s Gallery, 63 in the Long 2o in the Cave of 

Inscriptions, and lo in Clinnick’s; GfiIIefi 7 > Belonged to 
hyaena, 36 to bear, 27 to horse; 8 tO elephant, 8 to fox, 4 to 
rhinoceros, i to lion, and l prObabJy tO wolf. There weresilso 
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rm^ous bones and fragments of bone, of which some were 
and a few appear to have been burnt. Coprolites were 
^ very abundant, 69 distinct “ finds ” having been met with during 
the twelvemonth. They sometimes, though rarely, consisted of 
a solitary ball, whilst at others upwards of 20 were lying to¬ 
gether and not unfrequently cemented into large lumps. Occa¬ 
sionally the amount of matter of this kind found in a single day 
was sufficient to fill a large basket. 

Fifteen specimens of flint and chert were also met with in the 
cave earth, 6 of them occurring in the Cave of Inscriptions, 5 in 
Underhay’s Gallery, 2 in the Long Arcade, and 2 in Clinnick’s 
Gallery. The finest of the series is No. 6324, found December 
30, 1873, second foot-level, beneath the floor of granular 

stalagmite from 2 to 2*5 feet thick. It is a very symmetrical 
tongue-shaped tool, fashioned with much labour out of a chert 
nodule, and worked to an edge all round the perimeter except at 
the butt end, where portions of the original sui'face remain on 
both faces. It is 3*8 inches long, 2*3 indies in greatest breadth, 
I *5 in greatest thickness, and convex on both faces, from each of 
wffiich several flakes have been struck. Though fashioned out 
of a nodule, which is very rarely the case amongst the cave-earth 
implements, its symmetrical form and comparatively high finish 
are highly characteristic of the era to which it belongs. 

No object of interest of any kind has been found in the Crys* 
talline Stalagmitic Floor during the year ; but the Breccia lying 
beneath it has been by no means unproductive. In this oldest 
of the cavern deposits the remains have been, as heretofore, 
exclusively those of bear, so far at least as is at present known, 
and in addition to a large number of bones, including a con¬ 
siderable portion of a skull, 441 teeth have been met with in 
it, of which 149 were in the Long Arcade, 115 in Underhay’s 
Gallery, 91 in the Cave of Inscriptions, and 86 in Clinnick's 
Gallery. 

Twentys-six pecimens of flint and chert have also been found 
in this deposit, of which xo occurred in the Long Arcade, 6 in 
Clinnick’s Gallery, 5 in Underhay’s Gallery, and 5 in the Cave 
of Inscriptions. 

The finest of the series (No. .vni) and indeed one of the finest 
the cavern has yielded from f^^e commencement, was found 
April 23, 187^^, in the fourth o^^ lowest foot-level, with i tooth 
ol bear, fragments of bone, and a small chert flake (No. 04 n) 
which had probably been rolled. It measures 4*5 inches in length, 3 
inches in greatest breadth, I *1 inch in greatest thickness, is very 
convex on one face, slightly so on the othet, retains a portion of 
the original surface near the butt end, and is rudely quadrilateral 
in form, with the angles roundel off. Several flakes have been 
struck off each face, and the edge to which it has been reduced 
along its entire margin, except at the butt end, is by no means 
sharp ; its surface is almost completely covered with an almost 
black, probably manganesic smut, wdiilst a slight chip near the 
pointed end shows it to consist of a very light-coloured granular 
chert. Several lines betokening planes, probably of structural 
weakness or perhaps of fracture, entirely surround it. If it has 
really been fractured, it must have occurred where the tool was 
found, and the parts have been naturally reunited without 
being faulted. Its character as well as its position shows that 
this fine implement belonged to the era of the Breccia. 

This specimen is of considerable interest, both on account of 
the lines which cross its surface and of the position it occupied. 

Amongst the flint implements found in Brixham Cavern 
that known as No. 6—8 has attracted considerable attention, 
and has been described and figured by Mr. John Evans, both in 
his “ Ancient Stone Implements ” and in the Report on the 
Exploration of Brixliam Cave.” It was found in two pieces, the 
first on the 12th of August, 1858, the second, 40 feet jfrorn it, on 
the 9th of the following September ; and it was not until some 
time after the latter date that the late Dr. Falconer discovered 
that the two fragments fitted each other, and when united formed 
a massive spear-shaped implement. The lines on the Kent’s 
Cavern specimen just described show that it had either been 
fractured where it was found, or, wliat seems more probable, that 
it is traversed by planes of structural weakness, such that a slight 
blow would break it into two or more pieces, which a stream of 
water w^ould easily remove and probably separate, and thus pro¬ 
duce a repetition of the Brixham case. 

The Kent’s Cavern tool was found in a small recess in the 
wall, just within the outer or wider entrance of Clinnick’s Gal¬ 
lery, within a very few feet of the Inscribed Boss of Stalagmite, 
and, as has already been stated, in the fourth foot-level of the 
Breccia j that is, at the greatest depth in the oldest of the cavern 
deposits to which the present exploration has been carried, and 


is thus wonderfully' calculated to take the mind step by step 
back into antiquity. 

First, very near the spot occupied by the specimen, there rises 
a vast cone of stalagmite, which an inscription on its surface shows 
has undergone no appreciable augmentation of volume during 
the last two«and-a-half centuries. 

Second, prior to that was the period spent in raising the 
greater portion of this cone, which measures upwards of 40 feet 
in basal girth, reaches a height of fully 13 feet, and contains 
more than 600 cubic feet of stalagmitic matter. 

Third, still earlier was the era during which the cave earth 
was introduced, in a series of successive small instalments with 
protracted periods of intermittence, when,the cavern was alter¬ 
nately the home of man and of the cave hycena, and the latter 
dragged thither piecemeal so many portions of extinct mammals 
as to convert the cave into a crowded palceontological museum. 

Fourth, further back still, was the period during which the 
base or nucleus of the cone or boss was laid down in the form of 
crystalline stalagmite. 

Fifth, and earliest of all, was the time when materials not 
derivable from the immediate district were carried into the 
cavern, through openings now probably choked up, entirely 
unknown, and the direction in which they lie but roughly 
guessed at, when apparently the cavern-haunting hyaena had not 
yet arrived in Britain. At an early stage in this earliest era 
man occupied Devonshire ; for prior to the introduction of the 
uppermost four feet of breccia, one of his massive unpolished 
tools, rudely chipped out of a nodule of chert, found its way 
into a recess in the cavern, and having a character such as to 
show that it must have lain undisturbed in the same spot until 
it was detected by a committee of the British Association. 


SCIENTIFIC SERIALS 

Tw Journal of the Chemical Society iox September contains the 
following papers communicated to the Society:—On the products 
of the decomposition of castor oil, No. 3. On the decomposition 
by excess of alkaline hydrate, by E. Nelson. The action of sodium 
hydrate mixed with water gives rise to the formation of a mix¬ 
ture of an alcohol and a ketone on distillation. The alcohol is 
an octylic alcohol, which the author regards as the secondary 

(cl?" 

alcohol_mcthyl-hcxyl carbinol II < The ketone is methyl- 

( OH 

hexyl ketone. The olefine derived from the alcohol has been 
examined. The supposed lieptylic alcohols of Stadeler and 
Petersen turn out to be a mixture of octylic alcohol with methyl- 
hexyl ketone.—On the action of nitrosyl-chloride oir organic 
bodies, Part I. On phenol, by Dr. W. A. Tilden. The phenol 
is oxidised to quinone, which substance is then converted into 
cliloramil, the nitrosyl-chloride being completely reduced—a 
certain amount to ammonium chloride.—Aniline and its homo- 
logues, &c., in coal-tar oils, by Watson Smith.—On the action of 
chlorine, bromine, &c., upon isodinaphthyl, by Watson Smith 
and James M. Poynting. The action of chlorine gives rise to 
the formation of a tetrachlorinated derivative, C2oX“lioCl4. Bro¬ 
mine replaces seven atoms of hydrogen, giving rise to the com¬ 
pound CgoHj'Brj,. With concentrated sulphuric acid a conjugate 
acid is formed, of which the barium and sodium salts have been 
examined. Both the chlorinated and brominated derivatives are 
amorphous powders.—On hydrogen persulphide, by William 
Ramsay. The persulphide was prepared by first saturating alcohol 
with ammoniagas, and then passing sulphuretted hydrogen through 
the solution. The ammonium sulphide thus produced was 
shaken up with sulphur and a solution of strychnine in alcohol 
added. While crystals having the formula CaiHaaNsOaHaSa 
sei)arate out on standing. These crystals treated with sulphuric 
acid yield hydrogen persulphide in the form of oily globules, but 
the yield is small, and the separatioix from the sulphuric acid 
extremely difficult. The author finally adopts the old method 
of pouring calcium persulphide into hydrochloric acid. Ana¬ 
lyses of the compound thus obtained gave results indicating a 
formula between H2S7 and HgSjo. The properties of the per¬ 
sulphide have been examined in some detail.-—The journal con¬ 
tains its usual valuable collection of abstracts. 

Geological Magazine, Oct. 1874.—The original articles con¬ 
tained in this number are (i) a continuation of Mr. Lechmere 
Gupp’s article on West Indian Tertiary Fossils y (2) Notes on 
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the impression of Palmontina oolUica in the Jermyn Street 
Museum, by A. G. Butler, including a discussion on its zoologi¬ 
cal place; (3) The structure of Lambay Porphyry, by Prof. Hull, a 
paper read before the Geological Society of Ireland ; (4) Geo¬ 
logy of West Galway and South-west Mayo, by S. H. Kinahan, 
an epitome of a communication made to the British Association ; 
(5) Note on the Phonolite of the Wolf-rock, by S. Allport. 

Zeitschrifi der (Esterreichiscken GeseUscJiaft filr Meteoroh^e^ 
Sept. 15.—^This number contains a description of the self-acting 
printing barometer, invented some years ago by Mr. Hough, 
director of the Observatory at Albany, U.S., but not very well 
known in Europe. By the employment of electricity, the baro¬ 
meter wili record movements as slight as *0005 in., and will 
print not only curves, but a register as well, at any required in¬ 
tervals per hour. The apparatus does not require frequent 
attention.—Among the Kldnere Mittheihingen, we have a 
notice of hi. GouUer’s aneroid, provided with a scale of heights 
beside the scale of millimetres. It is contended against this 
aiTangement that two scales make a correct reading less easy, 
that the precision of the scale of heights, where the intervals 
between the lines are not equal, must be doubtful, and that the 
correction proper to each aneroid would not be easily applied 
to the scale of heights.—M. Miihry has an article On differences 
of temperature as a cause of latitudinal oceanic circulation. He 
maintains that two causes are at work, each of which tends to 
produce latitudinal circulation, namely, the diminution of the 
force of gravity towards the equator, and the increase of 
temperature with consequent expansion and diminished specific 
gravity. The lower strata of cold water rise at the equator 
towards the surface, and a corresponding descent of warm upper 
strata must take place in polar regions. With regard to the 
debated question on the point of greatest density of sea-water, 
he hold* it to be the same as that of fresh water, and lat«_experi- 
ments bear out his argument on this subject. 

Bulletins de la SodeiSd^Anfkropoiogie de Paris, fascicule vi. tome 
S, 1874,—»In the closmg number of the Society’s last year’s Re¬ 
ports, the remains found at Solutre, near Macon (in August 1873), 
formed a large proportion of the subjects of the papers. The 
assumed find at Solutre of a metallic ring, enamelled green, on 
one of tile phalanges of the skeleton which had been uncovered 
ill the presence of MM. de Quatrefages, Broca, and nearly fifty 
other persons, has been rejected by the Society as unworthy the 
consideration of scientific men ; while M. Broca, in a detailed 
report of the investigation in ■which he on that occasion took the 
principal share, has clearly shown the impossibility of such a 
ring escaping his notice had it been present. M. Broca in an¬ 
other paper considers at length the characteristics of the various 
crania which have been found at Solutre since the spot was first 
examined by hIM. de Ferry, Arelin, de Freminville, Lortet, and 
others, and described by the two first-named in their work Le 
Maconnais Prehistorique ” (1S70): and he draws attention to the 
various prehistoric and historic epochs at which interments have 
been made at Solutre, and by which the question of the true age 
of these remains has been surrounded with greater difficulties 
than belong to the palaeontological character of any other similar 
spot in France. The prehistoric crania at Solutre are in a very 
bad condition ; but they present a large capacity of nearly 1,600 
cubic centimetres, with an index of only 82’87. Platycnemic 
tibise, with the characteristic columnar femures, were found, but 
M. Broca seems on the whole to assume that the earliest dis¬ 
covered men of Solutre belonged to a mixed race similar to those 
of the Belgian caves of La Lesse. M. liamy has demonstrated 
that brachicephalic crania supervene at Solutre on the dolicho¬ 
cephalic, as at Cro-Magnon.—M. Topinard read a paper on the 
systems of craniometry, in \vhicli he endeavoured to show by the 
contradictory cranial determinations arrived at in reference to the 
Solutre and other recent finds, how important it is to show a 
definite method of cranial measurement. In the discussion 
which followed, M. Rochet opposed the notion that craniometry 
in art is based upon individual fancy more than scientific accuracy; 
while M. .Broca admitted the defects of the present methods.— 
A note by M. P. Bert, on the twin monster known as the double¬ 
headed nightingale, led to a general discussioa on double or twin 
monsters, and to the inquiry whether they were produced from 
two distinct embryos or from one germ endowed al mitio with 
the property of doubling or reproducing certain parts. It was 
generally admitted that external circumstances have no power to 
induce embryonic duality.—Madame C. Royer, in a very original 
paper on the origin of different human races, protested against 
the hypothesis which derives all European races from Asia, and 


endeavoured to show by the geological history of the earth that 
man must have appeared first on the great Austral continent, and 
radiated thence to the other continents. Her novel views -were 
received with marked attention, and it was felt that if she should 
be able to adduce sound geological proof of her statements, her 
hypothesis of primary human migrations will be aa important as 
it is original Till she fulfils her promise of clearly expounding 
her theory, her arguments cannot, fiowever, b@ accepted as more 
than ingenious speculations. 

Rerjue d'Jinthroplogie, tome' iii. N0.4 3.—M. Paul Broca 
supplies us ill this number of the review, of which he is sole 
editor, with a comprehensive history of the course of observations 
■which have led to®the: enunciation of the theory propounded by 
him (in the Bidletins de la Soc, d’Anilirop de Paris for January 
and February 1S74) in regard to the hygrometric properties of 
fossil crania. After considering the important but inadequately 
appreciated experiments made in 1859 by M. Welcker in refer¬ 
ence to this point, he enters at great length into the consideration 
of the numerous carefully conducted series of observations and 
measurements by which he was led to the conclusions which he 
has adopted, and his paper constitutes, therefore, a most valuable 
rhmne of the physical as well as the palaeontological hearings of 
the subject.—M. Berenger-Feraud, surgeon in the French navy, 
gives, as the result of personal investigation, ^an account of the 
different tribes who occupy the shores of the Casamanca in Inter- 
tropical Africa. This stream, |on which the Portuguese and 
French have a few scattered trading stations, is one of the 
numerous rivers of Western Africa which take their source on 
the western slope of the Fonta-Djalon mountain-ranges. The 
author considers the Casamanca peoples under the three heads 
of primary or autochthonic, invading, and immigrating races; the 
first including the Feloups and Bagnouns, the second the 
Belantes, Mandingues, and Reuls, and the last the Onolofs, 
Saracolais, Machouins, Taumas, &c.; and passing each in review, 
he describes their habits, the form of fetichism followed by each, 
and their general social condition. Among the Balantes he notes 
the singular custom of making the duration of marriage respon¬ 
sibilities dependent on the conservation of the ‘*pagua ” or festive 
garment given to the wife by the husband on the occasion of their 
wedding. The woman who wishes to secure a divorce has merely 
to wear out her pagua as fast as she can, and then present it in 
a tattered condition to her family, on which she obtains her 
release from the power of her husband. Among the same people 
a charge of sorcery, which is very common with them, can only 
be met by a public appeal to the ordeal of the “ man9one ” or 
“ ago broumedion,” which is said to be a decoction from the 
bark of a poisonous tree, and which it would appear is always 
fatal unless rich gifts have secured the copious watering of the 
draught by those to whom its preparation is confided.—MM. 
Daleau and Gassies give a report of the appearances presented by 
a cavern at Jolias, in the canton of Bourg (Gironde), which, on 
its recent exploration, yielded in a stratum of red diluvium below 
a solid calcareous bed, a rich deposit of bones, many^'of whicli 
had been cleft, but none of which belonged to extinct species, 
numerous flint implements similar to those found at Moustier and 
Solutre, but no remains of pottery, except in the upper part of 
the cavern, where they had probably been brown aside long after 
the disuse of the cavern. 

Zeiischrift filr Ethnologie,'h-tit vi, 1873.—The first article 
in this number gives some interesting details in regard to 
the almost unknown Red Indian tribe of the Tulus of 
Panama, believed to be the descendants of the Chur¬ 
ch ures, -who successfully resisted the attempts made by the 
Spanish Conquistadores for their subjection. Representatives 
of these people appeared last year at Bogota with the oljjecl of 
making'complaints against the collectors of caoutchouc, cacao, ami 
elephant nuts, who had come to their woods and been guilty of 
violence against the tribe, and it was from his examination of 
these men that the author drew up his report.—In a suggestive 
article by Prof. Bastian on the nature of ethnology and its rela¬ 
tions to geography, the author points out how essential tlte 
knowledge of physical laws is to the right comprehension of 
ethnology, which is in itself less a zoological history of man than 
a history of the geographical distribution of man considered in 
relation to physical habits, which, like the physical charac¬ 
teristics of different faunas and floras, depend primarily upon 
geographical position, and secondarily pn dllmatic, geognostic, 
and other analogous conditions.—H^ Vircliow laid before the 
society several skulls of the Coldi, a Mfherto almost unknown 
tribe^ who occupy the shpres of #e 4-Xnoor at the point where 
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the Sangari and the Ussuri join the main stream He is of 
oDinion that these people are more nearly alUed to the limguses 
than to the Esquimaux, the crama in his possession being re¬ 
markable for their high brachicephalic form and large cranial 
capacity.—In 0-letter from Dr. Bleek, addressed to the society, 
the writer draws attention to the peculiarity evinced by the 
Bushmen of becoming fairer and lighter in skin after they have 
for a time enjoyed good and abundant food, with the comtorts of 
civilised life. This special characteristic he regards ns a proof of 
the difference between these peoples and the negro races of 
South Africa, and as an evidence of their nearer affinity with 
more northern tribes. Dr. Bleek at the same time expresses his 
opinion that the dances by moonlight, which are systematically 
practised by the South African tribes, are connected with some 
form bf moon-worship ; while Dr. [Fritsch, on the other hand, 
believes that these dances are in no way religious, and are simply 
called forth by the charm of tropical moonlit nights.—Herr 
Vii-chow exhibited some stone implements or wedges precisely 
similar to the so-called flint knives, which we are accustomed 


to assign to the Stone Age j yet these were of modern fabrica¬ 
tion, being made in the. present day in Syria, where they are 
used, amongst other purposes, to keep the different parts of the 
Syrian threshing machine [J;rihihim) in their places. 


Astronomiscke Nachrichten, No. 2,007, contains the observa¬ 
tions of position and magnitude of 148 comparison stars and 13 
minor planets, made with the meridian circle at Berlin.—No. 
2,008 contains the positions of 108 more stars, reduced to the 
mean equinox of 1870, and the positions of 20 planets, made by 
the same instrument. With the Berlin refractor the positions of 
some 58 planets have been determined, and some of them have 
been observed on a number of nights.—In No. 2,009 L. Schulhof 
gives an ephemeris and the following elements of Comet III. 
1874, discovered by Coggia on the 19th of August:— 

T — July 5*16629 Berlin time. 

X = 347'’ 20' 2" 

..MW ^ = 2^3° 12' 15" 

i = 28° 25'41" 
log-y = 0*15831 

M. Geelmuyden gives elements of Coggia’s first comet of 1874, 
and assigns a period of 10,445 years.—D’Arrest contributes a 
umber of spectroscopic observations of Secchi’s types III. and 
lV,*w.Ormond Stone gives a note on certain expressions of the 
distance of a comet from the earth, and a paper on Briinnow’s 
method of correcting the orbit of a comet.—Dr. HoJetschek 
gives an ephemeris of Borrelly’s comet, the twojast positions of 
which are— 

K.A. 'dec. 

Oct. 29 ... 6h. 2im. 9s. + 5 o" 37'-6 
Nov. 2 ... 6h. 5m. IIS. +47‘'3^'7 
and an ephemeris of Coggia’s comet of the 19LI1 of August— 

Oct. 29 ... 5h. om. 41*83. — o‘'12'55"' 

Nov. 2 ... 4h. 48m. 46*45. — i°49'5o'' 

Memoria della Socielh degU Spettroscopisti lialiani, August.— 
Father Secchi contributes a paper discussing the theory of solar 
spots set forth by Galileo, and he compares the theories and obser¬ 
vations of Wilson, Kirchhoff, Faye, and Gautier. Tacchini adds 
a note discussing M. Faye’s theory of the formation of solar 
spots, and opposing it on the ground that spots and faculse seem to 
accompany eruptions. Tacchini also gives notes on the positions 
of the chromosphere where magnesium vapour was observed in 
January last, and he also mentions the position of prominences 
accompanying spots at the limb, and containing metallic vapours. 
The magnesium line and 1474 occur most frequently.—Notes and 
measurements of the comet (Coggia) made by K. Dembwoski 
with a 7-inch Merz, together with drawings of the nucleus, 
appear in this number.—Schiaparelli contributes a note on the 
new star observed in Sagittarius in 1690. He thinks it the 
same as the variable star S Sagittarius, R.A. 287“ 40', Dec. 
i(f 18'.—Tacchini gives a table with notes showing the number 
of meteors, with their brightness, observed in each fifteen 
minutes from loh. 3001. to ish. 15m. on the 9th, loih, and iith 
of August last. The radiant point 
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SOCIETIES AND ACADEMIES 

Manchester 

Literary* and Philosophical Society, Oct. 6.—Rev. 
William Gaskell, '’M.A., vice-president, in the chair.—On the 
ossiferous deposit at Windy ICnoll, near Castlcton, by Mr. Rooke 
Pennington, LL.B.—On some teeth from a fissure in Water- 
houses Quarry, in Staffordshire. Mr. Pennington called atten¬ 
tion to some teeth of a bison {Bos priscus') from a fissure in a 
quarry at Waterhouses. The animal had evidently fallen ia 
while coming to drink at the river Hamps. It had been 
erroneously described as an Irish elk.—On the extent and 
action of the heating surface for steam boilers, by Prof. 
Osborne Reynolds, M.A.—Dr. Joule made a further com¬ 
munication respecting his mercurial air pump described in 
the Proceedings for Dec. 24, 1872, and Feb. 4, Feb. 18, and 
Dec. 30, 1873, I'l^ successfully made use of the glass plug 
proposed in the Proceedings for Feb. 4, 1873- This he con¬ 
structs by blowing out the entrance tube and grinding the bulb 
thus formed into the neck of the thistle-shaped glass vessel. To 
collect the pumped gases he now employs an inverted glass 
vessel attached to the entrance tube and dipping into the mer¬ 
cury in the upper part of the thistle glass. 

Winchester 

The Winchester and Hampshire Scientific and Literary 
Society held the first meeting of its sixth session on Oct. 19 j 
Dr. Heale, treasurer, in the chair.^—The Rev. F. Hewlett, 
F.R.A.S., delivered an introductory address, noticing many of 
the more important discoveries made during the past year in 
various departments of scientific research. 
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BRITISH ASSOCIATION for the AD¬ 
VANCEMENT OF SCIENCE, 

22, Albemarle Street, London, W. 

The NEXT ANNUAL GENERAL MEETING will be held at BEL¬ 
FAST, commencing on WEDNESDAY, August 19, 

President-Elect, 

Professor TYNDALL, D-C-L. LL.D. F.R.S. F.C.S. 

NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re¬ 
minded that, under an arrangement dating from 1871, the acceptaime of 
Memoirs, and the days on which they are ^ to be read, are now, as far as 
possible, determined by Organising Committees for the several Sections 
^fore the beginning of the Meeting. It has therefore become necessary, in 
order to giv.e an opportunity to the Committees of doing justice to the seve¬ 
ral communications, that each Author'Should prepare an Abstract ^of his 
Memoir, of a length suitable for insertion in the published Transactions of 
the Association, and that he should send it, together with the original Me¬ 
moir, by book-rost, on or before August i, addressed thus'.—“ Genial 
Secretaries, British Association, 22, Albemarle Street, London, W. For 
Section If it should be inconvenient to the Author that 

his paper should be read on any particular day, he is requested to send in¬ 
formation thereof to the Secretaries in a separate note, • 

G. GRIFFITH, M.A., 

Assistant General Secretary, Harrow. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 

RICHARD A. PROCTOR, Esq., Author of “ Saturn,” ‘"The Sun,” 
&c.. will, on SATURDAY next, May 9, at Three o’clock, begin a Course 
of Five Lectures ‘ • On the Planetary System.” 

NEVIL STORY MASKELYNE, Esq., M.A. F.R.S. Keeper of the 
Min&ralDepartment, British Museum, will, on THURSDAY next. May r<|, 
at Three o'clock, begjn a Course of Four Lectures “ On Physical Symmetry 
in Crystals." ' 

Subscription to each Course, Half-a* Guinea; to all the Courses in the 
Season, Two Guineas. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
. Pupils EVERY DAY and EVENING. The subjects qf the above 
. Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—^Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44» Berners Street, W. 


FOR SALE. 

AN AMATEUR’S COLLECTION of FOS- 

SILS (stratigra^ically arranged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells- Suitable for -a student of Primeval and Progres¬ 
sive Natural History. For particulars apply to X.Y.Z., care of the 
Publisher of Nature, at*, Bedford Street, Strand, W.C. 


CHARING CROSS HOSPITAL MEDI¬ 
CAL SCHOOL. 

SUMMER SESSION, 187^. 

A Course of Lectures on Zoology and Comparative Anatomy will he de¬ 
livered by A. H. Garrod, Esq., Fellow of St. John’s College, Cambridge, 
preparatory for the Examinations of the University of London, Fellowships 
of the College of Surgeons, and Civil Service. Fee for the Cour.se, ^s, 

FRANCIS HIKD, Dean. 


. KING’S COLLEGE, 

GEOLOGY.-EVENING CLASSES, 

A Course of Lectures on ** The Lower Forms of Past Life as illustrated 
by Fossils,” will be given by the Rev. THOS. WILTSHIRE, M A. FjG S. 
on Monday Evenings, commencing April 27th. 'Fhere will be also one <fr 
more Field Lectures in the neightiourhood of London during the pr'e.sent 
Term, and an Excursion of two or three days’ duration at a distance horn 
London. For additional information apply to the Seoretary, King’s Col¬ 
lege, Strand, London. 

PRELIMINARY EXAM. IN ARTS, COLL. SURG., June 1874. 

MR. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, will shortly begin to read with Clas-ses 
for this Examination. Mr. Haubury is assi.sted by efficient Lecturers 
in French, Chemistry, and Classics, and has passed .several Pupils for 
this Examination, to whom references are allowed. An early Clasft will 
commence towards the latter part of February, and a later one about 
Lady Day. Fee for the Course, from 7 to 12 guineas, according to th©' 
time of commencement and number of subjects taken up.—^Adc&ess, 24 
Old Square, Lincoln's Inn, W.C. 


MATRICULATION EXAMINATION, LOND. UNIY., June 1874. 

MR. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, reads with Pupils for this Examination. 
Mr. Hanbury is assisted by efficient Lecturers in 5 'rench, Chemistry, 
and_Classics, and has Been particulai ly successful for thi.s Examination, 
having passed fifty-three Pupils, to whom references can be given. An 
early class about Lady-day, and a later one will commence the paidtjfte 
of February. Fees for the two, 14/. and xo/. lor. respectively. 
Fqr further particulars, address to 24, Old Square, LinCoIn’s-inn, W.C. 
Two of Mr. Hanbury’s pupils pas.sed the Matriculation Examination in 
January 1873, in the Honours list, seventh and fourteenth respectively. 
A few Residents can he accommodated in Mr, Hanbury s house, at 
Clapham. 


ODONTOPTERYX TOLIAPICUS(Owep). 

—Casts of the Head of this new rare Bird from the London clay of 
Sheppey, described by Prof. Owen, and formerly in the possession of 
Mr. Bryce M. Wright, can now be procured. Price 2jr- 6 d. each ;. 
coloured, 4r. BRYCE M- WRIGHT, Dealer in Minerals, FossiK 
Shells, Ethnologiaal and Ethnographical Implements, 90, Great RusseSd 
Stree*, Bloomsbury, London. 


SCIENTIFIC BOOKS.—A few copies can 

still be had of Sowerby’s Mineral Conchology, British and Exotic Mine'- 
ralogy, ErgKsh Fungi, British Miscellany, Zoolo^cal Jotimai Oetwm 
.of ^ells. Species Concholonim, Taukervile 

a large stock of second-hand books on Geolo^sr, Conchology, EntOTao- 
Iogy,_&c. &c. SOWERBY, 167A, Strand* ^ . 
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LONDON INTERNATIONAL EXHIBI- 

TION, i 874.~-OPEN t)AlLY, 10 a.m. to 6 p.m. 

THE French picture galleries 

are NOW OPEN. 


THE EXHIBITION OF WINE IS OPEN 

DAILY from Twelve to Five. Visitors to the Exhibition -will be 
cliavg’ed f'd. extra fdr admission to the Cellars of the Royal Albert Hall. 
Entrance Kensington Road, Exhibitors of Wine are allowed to -have 
their wine tasted by visitors. 


^LONDON INTERNATIONAL EXHIBL 

TION. 

SEASON TICKETS. 

A. Non-transferahle Ticiket . ... . 

B. Non-transferable Ticket, with 120 artisans', or 240 school 

tiekets . ..••• 

*C. Transferable Ticket, with 200 artisans' or 400 school tickets £5 

'Season Tichet holders of and £5 tickets are registered as MEMBERS 
FOR PROMOTING TECHNICAL INSTRLXTTON. 

CHARGES FOR ADMISSION.—1^. daily, except on Wednesdays, 
as. 6d. 


-LONDON INTERNATIONAL EXHIBI- 

XrON.-A MILITARY BAND PLAYS in the Fi-ench Garden on 
'J HURSDAYS, from Three to Pive ; and in the Western Annexe on 
Saturdays, from Three to F ve. 


-ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


4, St. Martin’s Place, Trafalgar Square, W.C. 
t.(In which are united the Anthropological Society of London and thfc Ethno- 
k)gical Society pf London.) 

President ... .. Prof. Busk, F.R.S. 

Treasurer . ... Rev, Dunbar I. Heath, M.A, 

Director ... . E. W. BrabroOk, Esq. F.S.A. 


*The I-nstitute will meet on Tuesday, May 12th, at 8 o’clock p no. 
fc precisely, 'whenf the following Papers will be read:— 


V On "‘Statistics obtained from. Schools.” By Francis Galton, Esq., 
F R.S. 


a.—'Xn the Fxce.ssof Female Poptdation in the West Indies.” By Fran¬ 
cis O-alton, Esq .F. R.S. , 

3. —“ On the Extinction oflFamiUes.” By the Rev. H. W. Watson, M.A. 

4. —On Ancient Stone Monuments,of the Ndgds.” By Major H. Godwin 

, Austen, F.R-O.S. 

An Exhibklon, of Gold Objects recently brought from Ashanti, by Messrs. 
R* and S. Garrard and Cqv will precede the reading 0 the papers. 


J. FRED. COLLINGWOOD, Secretary. 


NATURAL SCIENCE.—An Associate of 

> Royal Sdhool of Mines, Whitworth Scholar, and Forbes’ Medallist, is 
‘ Open to an Appointment in Lh-mistry, Physics, or Biology.—^Address, 
A.RiS.M., Publi^erof Nature,*«9, Bedford Street, Strand, W.C. 


'.REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONOUR-MAN.-Address-Alpha, care of the Pub¬ 
lishers of Nature, 29, Bedford Street, Strand, W.C. 


'WANTED.—An .Assistant with a know¬ 
ledge of Astronomy, Chemistry, and - Photography for Observatory 
Work connected with Spectroscope.—For terms, &c., apply by letter to 
R.S.N.,care of the-Publishers of Nature, 29, Bedford Street, Strand. 


■■WANTEDto PURCHASE, a CLASSIFIED 

; COLLfeCTION of BRITISH BIRDS’ EGGS. Must all be wll 
authenticated.—-Apply, stating terms, to E. E. B, care of Messrs. 
Macmillan and Co., Bedford Street, Strand, W-.C. 

TCE SAFES & WENHAM LAKE ICE. 

•THE 

“■WENHAM LAKE ICE COMPANY’S CELEBRATED ICE 

, (In Town or Country), 

AmericanTce, Water Pitchers, Ice Butter Dishes, Ice'Gx'eam 
'Machines. 

miZE MEDAL.NE W:DUELEX REFRIGEEATOES, 

Fitted with Water Tanks and Filters, and all Modern Improvements, 
can be obtained only at the sole office, 

THE WENHAM LAKE ICE COMPANY, 
STRAND, LONDON, W.C. (CORNER OF SAVOY STREET). 
Illustrated Price Lists free. 


W. LADD & CO.’S 

DIFFRACTION SPECTROSCOPE 
In leather case for the pocket. Price 15X. 
MANUFACTURERS OF SCIENTIFIC & EXPERIMENTAL APPA. 
RATUS BY APPOINTMENT TO a‘HE ROYAL INSTITUTION 
OF GREAT BRITAIN. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 


RUPTURES.-iBY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring,-so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MU(J-MA. 1 N PAD ana 
PAT ENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and,may be worn during sleep. A 
descriptive circular may be had, and the Trii.ss (which cannot 
fail to fit)‘forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, i6j., air., 26j.-6(:f., and 3W. ^d. 

,, Double ,, 31X. 6i/-, 4ar., and 
,, Umbilical,, 42^. and 52^. ^d. 

ELASTIC STOCKINGS, KNEE-CAPS, 

Stc., for Varicose Veins and all cases of weakness and Swellings of the Iksgs, 
Sprains, &c. They are porous, light imtextare, and inexpensive, and drawn 
on over an ordinary stocking. Price 4^. ^d., js. 6d., loi., and i6r. each. 
Postage free, 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. , 


) Post- 
j free. 



HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With'Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
the General Post Office. 


Now ready, 

NEGEETTI & ZAMBEA’S 

NEW E,NCYCLOP.®DIC CATALOGUE 

Of Optical, Mathematical,.Nautical, Electrical, Galvanic, Magnetic, Pneu¬ 
matic, Hydraulic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL INSTRUMENTS, 

Containing very numerous Comparative Tahlesof Reference, and illustrated 
by upwards of Eleven Hundred Engravings. Royal 8vp, doth, gilt lettered. 
Price SJr, 

NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, See., 
HOLBORN VIADUCT, 

45 Cornhiil, 122, Regent Street, and Crystal Palace, Sydenham, LondeflL 

THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48 , ESSEX STREET, STRAND, W.C, 

(Late of Arundel Street.) 


British Rocks—100 Specimens . One Guinea. 

British Fossils—ico ,, .. One Guinea- 

Collections. and ^Specimens of 
British Fossils from the Crag to the Silurian inclusive, 
Detailed Catalogues post-free. 
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PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

COEKS BEAUPED ELLIS & SON, RUTHIN," and every 
Label bears their Trade Mark. Sold everywhere, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS ;— ^W. Best & Sons, Henrietta Street, Cavendish 
Square. 


SALMON, ODY, & CO., 

MANUFACTURERS OF 

TRUSSES AND ELASTIC STOCKINGS, 

OF THE 

BEST MATERIALS 6- WORKMANSHIP ONLY. 

AT MODERATE PRICES. 

To his late Majesty William the Fourth, and to Her Majesty's Army and 
Navy. 

292, STRAND, LONDON. Established a.d. 1806. 

N.B,—Ladies* Abdominal Belts, 

JAMES WOOLLEY, SONS, & CO. 

69, MARKET STREET, MANCHESTER. 

CHEMICAL APPARATUS AND REAGENTS, 

For I^ecture and Class Demonstration, Laboratory Instruction, &c. 

SETS OF APPARATUS AND CHEMICALS 

For the various Public Examinations. __ 

PortahU Chetiucal Cabinets adapted for Private Study. 

Price Lists on Application. 


FIRST-CLASS BRONZE MEDAL, Royal Cornwall Polytechnic 
Society. 1872. —SILVER MEDAL. 1873.—INTERNATIONAL 
EXHIBITION PRIZE MEDAL. 


FLETCHER’S 

NEW LOW TEMPERATURE BURNER (PATENT) 


This Burner ^ves a range of heating 
power from a gentle current of warm air 
to a BRIGHT RED HEAT, and IS SO per¬ 
fectly under control that a common glass 
bottle may be placed on the tripod without 
protection and heated to any required tem¬ 
perature without the slightest risk of frac¬ 
ture. In practical use it dispenses with 
the necessity for drying-closets, sand-and- 
water baths, &c 

For very low temperatures the ring must 
be lighted through the opening B; this 
causes a current of warm air to rise through 
the gauze above. For higher temperatures 
the hght must be applied on the surface of 
the gauze A, which will give a large body 
of clear blue flame. A special pattern is 
made with a blast tube, by which the flame on the surface can be concen¬ 
trated ^d urged until it gives almost a clear white heat, the temperature 
depending on the air supplied through the blast tube. 

Price, without blast tube .. yj. (id, 

„ with blast tube for high temperatures... gr. od. 

UNIVERSAL FURNACE (GAS), 

For High Temperatures (without blast) for Crucibles, Muffles, &c.jin several 
sizes and patterns. Special designs made to order. 

NEW BUNSEN BURNERS, giving a range of temperature up to a 
clear white heat, los. 6d* 

HOT BLAST BLOWPIPES, giving temperatures exceeding the fusing- 
point of platinum, iis t^s., isr. 

POWERFUL FOOT-BLOWERS, i8j. 

Drawings and description from dealers in Chemical Apparatus, or from 

THOMAS FLETCHER, F.C.S., 

13 & 15, SUEZ STREET, 
WARRINGTON. 


Second Edition, royal Svo, cloth extra gilt, 31^. 6(T. 

THE DEPTHS OF THE SEA: 

An Account of the General Results of the 'Dredging Cruises of 
H.M.SS. Porcupine snd Lightning during the Summers of 
1868-69-70, under the scientific direction of 

Dr. CARPENTER, F.R.S. J. GWYN JEFFRIES, F.R.S., 
and Dr. WYVILLE TFIOMSON, F.R.S. 

By C. WYVILLE THOMSON F.R.S. 

Director of the Civilian Scientific Staff of the Challenger 
Expedition, 

Illustrated by 8 Maps and Plates and nearly loo Woodcuts. 


The book is full of interesting matter, and is written by a 
master of the art of popular exposition. It i.s excellently illus¬ 
trated, both coloured maps and woodcuts possessing high merit. 
Those who have already become interested in the dredging ope¬ 
rations will, of course, make a point of reading this work ; those 
who wish to be pleasantly introduced to the subject, and rightly 
to appreciate the news which arrives from time to time from the 
Challenger^ should not fail to seek instruction from Prof. Thom¬ 
son.”— Athenceum. 

“Marked throughout by logical command of facts, no less 
than by patience and skill in accumulating them, the mastery 
which Prof. Wyville Thomson shows over the results arrived at 
during this comparatively restricted series of explorations augurs 
weir tor the harvest 

in the course of the more adequately equipped and more exten¬ 
sive survey over which he has now gone forth in supreme con¬ 
trol.”— Sattirday Revietth 

^'Even to the non-scientihe who understands neither Latin 
names nor Miller-Casella thermometers, this book may still be 
full of interest, if he who glances at it cares to see what a won¬ 
derful world he lives in, and how very little he knows of it 
The book is worth having, if only for the illustrations. Look¬ 
ing at the engravings, it is not too much to say that no such 
illustrations of the peculiarly delicate arid complicated forms of 
animal life have yet appeared.”— Times. 

“As a profoundly valuable contribution to science, as a lite¬ 
rary effort of high order, or as an elegantly artistic volume, this 
book is worthy of the warmest praise. The simplicity of style 
and clearness of description are very high merits.”— 
yournal of Science, 

“ For all time will be a standard work in coitilectiott with this 
particular subject .”—Morning Post. 

“ The illustrations are admirable; "we have rarely seen figures 
on wood so exquisitely drawn and engraved or so carefully 
printed. Take it all in all, it is a work of rare merit, and will 
be of enduring utility ; it does infinite credit to all concerned in 
its production. A/k/i/. 

“ Nothing can be more complete than the account of the 
scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark 
depths of the ocean, by charts of soundings, and elaborate tables 
of the deep-sea temperature. The book is anothet admh^ble 
example of that mingling of literary interest with scientific com¬ 
pleteness and value which is the only true form of M 

in lumbering but expressive phrase, ‘ the popularisation of 
science .”—Daily Nevjs. 

MACMILLAN A Ca, LONDON. 
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SCOTTISH TROVIDENT INSTITUTION, 

EDINBURGH : 6, St. Andrew Square. LONDON: i8, King William Street, E.C. 

Its Advantages over other offices are :— 

A larg^ immediate assurance for the samepretnium, with the prospect to good Urns op eventually recewmg very considerable additions. 
Thus £1,200 or ^1,250 may he secured at once for the premium usually charged for ;^i,ooo only; and policies originally 
for, say,1,000, have been increased to /1,400, ^ 1,600, or even to1,800. 

FINANCIAL POSITION. 

The Fund, accumulated entirely from the premiums, exceeds ;^2,250,000. Notwithstanding its low rates, no Office of the same 
age (Established 1837) has so large a Fund, or shows so large an increase from year to year. 


On May ist, Part I., super royal 8vo., price 3^., of a Third Issue of 

BRITISn WILD FLOWERS. Illustrated 

by J. E. SowERBY, with short descriptions and references. 

This work will be completed in 22 monthly parts. Each part will contain 
coloured illustrations of 80 wild flowers on 4 plates. . , „ r 

The volume is a condensed edition of the ** Standard English Botany ^ of 
Sowerhy and Sir James Edward Smith, and contains a coloured illustration 
of every British plant. _ 

JOHN VAN VOOR ST, i, Paternoster Row. _ 

8vo. cloth, 474 pp., illustrated by 160 Woodcuts, £x 6s, 

A HISTORY of BRITISH QUADRU- 

PEBS, including the Gelacea. By TPTOMAS BELL, F.R.S. &c. 
Second Edition, revised and partly re-written by the Author, assisted 
by R. F. Tomes and E. R. Alston. 

“The work as a whole contain.s a fund of interesling information with 
which every English gentleman, whether living in town or country, should 
be familiar. We need .scarcely add that the drawings, as in all IVJr. Van 
Voor-st's publications, are exquisitely done, and add greatly to the value of 
the ‘Academy, April 4, 1874. 

JOtIN VAN VOORST, i, Paternoster Row^_ 

In 8vo, with 12 Plates, price 21 jr. cloth, 

THE OCEAN : its Tides and Currents and 

thwrOmses. liy WILLIAM LEIGHTON JORDAN, F.R.G.S.. 

“ A very valuable addition to the list of works advancing our cosmical 
knowledge .”—Scieniife Review, ... c -n i -l i • i 

“ The author of this book gives us a new Pnncipia. ^ Still, the book is the 
production of a man thoroughly well up in his own subject, and many others 
collnteial wi(h it. It is one that may be safely commended to the study or 
ail who are intere.sted in the .subject of ocean currents.”--/rrJ«. ^ 

“ Here we have the vulnerable point of Dr. Carpenters modilied re.susci- 
tation of ibe old ibeorv of orennic circulation clearly indicated, nud n home- 
thrust of clear, sound reasoning l.urly delivered through it.^ As thus point 
is tlie very heart of Dr. Carpenter’s contribution to the subject, the thrust 
is fatal. It is followed by farther and equally clear and able discussion of 
the-dotaifo'of Dr. Carpenter’s arguments,, and of tlm theoms of Maurv, 
Rennell, Herschel, &c. This Chapter XX. of Mr. Jwdan .s book is really 
excellent, and worthy of yourttal of 6cimcc, 

Tl'io rrports received from H M.S. Clmileugerw confirming the views 
expre^sea in this work with a distinctness exceeding the mo.st sanguine 
anticipations of the Author. 

l orxdon: LONGMANS, GRE EN, & CO., Paternoster Row. 

NEW WORK BY RICHARD A. PROCTOR, B.A. 

Just published, in 8vo, illustrated by 22 lithographic Charts (4 coloured) and 
22 Wondwt Diagrams, price x6s., 

THE UNIVERSE AND THE COMING 

TRANSITS: Presenting Researches into and New Views respecting 
the Constitution of the Heavens ; together with an Investigation of the 
Conditions of the approaching Transits of Venus. (Recently confirmed 
by a unanimous vote of the chief Astronomers of Great Britain.) By 
RICHARD A- PROCTOR, B.A., Honorary Fellow of King’s Col¬ 
lege, London* 

“ One of the most exhaustive of modem astronomical treatises.”-— 
Standard. _ , . . 

“ We heartily commend this book to the attention of our readers 5 its style 
is plain, bur its matter and substance will gratify their utmost expectations 
of the grand and the sublime.”— Edinlmr^h Courant. 

London : LONGMANS, GREEN. & CO., Paternoster Row. 

Published by Georg Reimer, Berlin. 

UNTERSUCHUNGEN uber die VEGE- 

TATIONSFORMEN von COCCOBACTERIA SEPTICA und den 

Antheil, wcicben sie an dcr Eiitstehung und Verbreitung der acciden- 
tellen wundkrankbeiten baben. Versucb einer wissenschaftlichen 
Kritik der versebiedenen Methoden antiseptischer Wundbehandlung. 
Von Dr, THEODOR BILLROTH, Professor der Chirurgie in Wien. 
258 pp. and 5 plates, royal 4to: boards, 48s'. 

London: Wii LIAMS & NORGATE, 14, Henrietta Street, Covent 
Garden. Edinburgh ; 20, South Frederick Street. 

BY DR. LIONEL BEALE, F.R.S. 

1. PROTOFLrASM.^1. Dissentient. II De¬ 

monstrative. III. speculative. 3rd Effitiop, 1,6 Coloured Plates, 
lo^. 6 d. {.Now ready. 

2. BIOPLASM, or Living Matter. 22 Plates. 

6s.6d. • ' ' 

London : J. & A. CHURCHILL * 

Philadelphia: LINDSAY & BLAKISTON, 


Now ready, price 12J., royal 4to, bevelled cloth, gilt edges. 

PHEASANTS FOR COVERTS AND 

AVIARIES ; their Natural History and Practical Management. By 
W. B, TEGETMEIER, F.Z.S. Illustrated with numerous Full-page 
Engravings by T. W. Wood. 

“ One of the handsomest and most useful sporting-hooks published.”— 
Baity*s Magazine. 

“ Nothing can he more interesting than the descriptions.’/— AihencRmn. 

** Mr. Tegetmeier has conveyed an amount of information which is truly 
surprising.”— Lancet. 

“ Replete with practical detail.”— Nature. 

** No one will regret that Mr. Tegetmeier’s skill has been directed into 
this channel .”—Saturday Review. 

“ We have not only all the scientific knowledge we possess of the phea¬ 
sant, but every needful detail of in.structions how to breed and rear it.”— 
Standard. 

London : Field Office, 346, Strand, W.C. 

Now ready, with illustrations, crown 8vo, 12^. 

RECORDS OF THE ROCKS; or, Notes 

on the Geology, Natural History, and Antiquities of North and South 
Wales, Devon, and Cornwall. By Rev. W. S. SYMONDS, F.G.S., 
Rector of Pendock. 

“ We are sure that Mr. Symonds’ book, while it wiU serve as a very useful 
itinerary for geologists on their rambles, will be stilly more welcome to the 
more discursive naturalist, and to the ordinary tourist, on account of thjC 
variety of fields over which it conducts him. 

“ A tourist who has been fortunaie enough to put this book in his port¬ 
manteau when exploring the districts of which it treats, will certainly be^at 
' no lo.s.s f.r interesting and valuable local information of every kind.”— 
Saturday Re7)iew. . 

‘‘That which rlistingui.shes the ‘Records of the Rocks’from the crowd of 
geological hooks which bear a superficial resemblance to it, is that it is the 
record of the personal experiences of an amateur who has laboured in his 
favourite pursuit for many years with a diligence and conscientiousness 
seldom to be met with out of the line of profes.sional Guardian. 

“ An excellent work. The author is an amateur of unusual earnestness, 
experience, and attainments, and his bonk is one which those unversed in 
geology and natural history may read with pleasure and profit. Visitors in 
the countie.s of which the author treat.s will enjoy their vacation all the more 
with this volume .”—Daily News. 

JOHN MURRAY, Albemarle Street. 

Eighth Thousand, cloth, ai^., 70 Plates, 4 Coloured. 

HOW TO WORK WITH THE MICRO- 

SCOPE. A complete Manual of Microscopical Manipulation. A full 
description of nxany new processes of investigation, taking photographs, 
&c. 

HARRISON, Pall MaU. 

Now ready, crown Svo, price s^. 6d, 

SANITARY ARRANGEMENTS FOR 

dwellings, intended for the Use of Officers of Health, Architects, 
Builders, and Householders. With numerous Illustrations. By WIL 
LIAM EASSIE, C.E. F.L.S. F.G.S. &c, Author of “Healthy 
Houses.” 

London: SMITH, ELDER, & CO, 15, Waterloo Place. 

MACMILLAN’S MAGAZINE. 
No. 175. FOR MAY. 

Price is. 

CONTAINS--- 

I.— “ Our First Great Novelist,” By George Barnett Smith. 

■ 2.—Castle Daly: The Story of an Irish Home Thirty Years Ago. Qiap- 
tersVm.—X. , 

g.—« Mendelssohn.” By Dr. Ferdinand Hiller. Translated hy M. E. von 
Glehn. Conclusion. 

4.—“ Life or Death.” By E. B. 

g.—A Ride through the Bazaar at Yarkund.” By Capt. E. T. Chapman, 
R.A. 

6. —“Dante.” By Rev. M. Creighton. Part II. 

7. —“ Ordered South." By Robert Louis Stevenson. - 

8. —“ More about Vermont.” 

9. —“A Visit to a German Girls’ School.” By Mrs. Sandford. 

10.—“ Laid at Rest,” By Isa Craig Knox. 

MACMILLAN ^ CO., Londqp. 
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DIARY OF SOCIETIES. 


London 

THURSDAY^ May 7- 

Eoyal Society, at 8.30.—^Prelimmary Experiments on a Magnetised Copper 
Wire ; B. Stewart, F.R,S., and A. Schuster.—Addition to the Paper on 
Volcanic Energy; an Attempt t® Develop its True Origin and Cosmmal 
Relations: R. Mallet, F.R.S.—Note on some Winter Thermometnc Ob¬ 
servations in the Alps: Dr. Frankland, F.R.S.. ^ t. j 7 

Society of Antiquaries, at 8.30.—On Statutes of Chichester Cathedral: 

E. C. Walcott, F.S.A. _ ^ . 

Chemical. Society, at 8.—On the Constitutiott of Urea: Dr. D. Tommasi. 

Researches on the Action of the Copper-Zinc Couple on Organic Bodies : 
Part VII. On the Chlorides of Ethylene and Ethylidene: Dr. J. H. Glad¬ 
stone and A. Tribe.—On a Mineral from New Caledonia : A. Liversidge. 
Linnean Society, at 8.—Atlantic Crustacea from the Challenger Expedi¬ 
tion : Dr. V. WilIemoes-Suhm.~-On a new Atlantic Sphseromid, &c.: Rev. 
T. R. R. Stebbing.—Descriptions of Five new species of Gonylepies : A. G. 
Butler. 

Royal Institution, at 3.—The Atmosphere: W. N. Hartley. 

FRIDAY, May 8. 

Royal Institution, at 9. —Historical Enigmas in the Trial of Galileo: 
Sedley Taylor. 

Junior Philosophical Society, at 8.—Multiple and Coloured Stars : 

F. W. H. Preston. 

Society of Arts, at 8.—Sugar Refining: Dr. Griffin, 


TI S L E S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous’ Curves om Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X I ft. square), vhich serves as a Stand for the instrument to 

work on.® ® 

Reflectors for projecting the Figures on the Screen . 2 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from x : i to i : 3,.. 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 03d 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... S o 

TJSLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON ROAD, S.W. 

(Three minutes’ walk from South Kensington Museum). 

JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 


SATURDAY, May 9. 

Physic-^l Society, at 3.—On Certain Physical Properties of Ice: Dr. Rae. 
—On the Fall in Pitch occurring in Strained Wires through which a Gal¬ 
vanic Current is passing: Dr. Stone.—On an Absolute Galvanometer: 
Prof. Guthrie. 

Royal Institution, at 3.—The Planetary System: R. A. Proctor. 

MONDAY, May ii. 

Geographical Society, at 8. 

Society of Arts, at 8.—Cantor Lecture; On Carbon and Certain Compounds 
of Carbon: Prof, Barth. 

TUESDAY, May 12. 

Anthropological Institute, at 8.—On Statistics obtained from Schools: 
Francis Gallon, F.R.S.—On the Excess of Female Population in the West 
Indies: Francis Gallon, F.R.S.—On the Extinction of Families ; Rev. 
H. W. Watson. —On Ancient Stone Monuments of the Ndgds: Major H. 
God win-Austen, F.R.G.S. 

Royal Institution, at 3 —The Nervous System : Prof. Rutherford. 
Photographic Society, at 8. 

Horticultural Society, at 2.— Meeting of Council. 


Completely dyed in ro minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES_Dyeing at Horne— 

JUDSON’S simple DYES are most useful and elTectual. Kibbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds,bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed iiu 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped ih hot water and then sub¬ 
mitted to a hot bath of JUDSON'S DYES. Beautiful effebt^ ai'6 thus 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasse^, 

Flowers, and Sea-weeds may be dyed most exquisite colours, Screen, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON S DYES. Charming Bouquet may be thus compo.sed. 


WEDNESDAY, May 13. 

Geological Society, at 8.—Note on some of the Generic Modifications of 
the Plesiosaurian Pectoral Girdle: Harry G. Seeley, F.L.S.— Murmto- 
saums leedsii, a Plesiosaurian from the Oxford Clay: Harry G. h-eeley, 
F.L.S.—On the Remains of Labyrinthodonta from the Keuper Sandstone 
of Warwick, preserved in the Warwick Museum: L. C. Miall. 

Society of Telegraph Engineers, at 8. 

Horticultural Society.— Show of Pot Roses. 

Society of Arts, at 8 —On the Importance of a Speci d Organisation for 
the Diffusion of Sanitary Knowledge: Major-General Synge. 

THURSDAY, May 14. 

Roval Institution, at 3.—Crystals : N. S. Maskelyne. 

Mathematical Society, at 8.—On the Correlation of two Planes: Dr. 
Hirst, F.R.S., President.—On the Contact of Quadrics with other Sur¬ 
faces ; W. Spottiswoode, Treas- R.S. 

Edinburgh 


JUDSON’S DYES.—Ink —Ink —Ink_A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For ColoT^rinp: Archi¬ 
tectural Plans, See .—Much trouble may be saved in grinding up coJotiiE 
to a uniform tint. They may be used either with a brush or pen. Rosfc 
pink, purple, canary, crimson, orange, green, blue, magenta, and 
other shades. 

JUDSON’S DYES.—FoV Staining Wpod_ 

Diluted with Water. They sink deeply^ into tbe fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE 


THURSDAY, May 14. 

Geological Society, at 8.30.—On an Analysis of a Le^idendroid plant in 
Shale; with Remarks on the Formation of Coal: John Gellatly.—Notice 
of a large Quartz Boulder, called ‘‘The White Stone,” in the Town of 
Peebles: Ralph Richardson.—Exhibition of Specimens of Holopiychitts 
nobilusimtis from the Black Hill, near Melrose: Charles W. Peach, 
—Closing Address On the Probability of our successfully calculating the 
Antiquity of the Earth : Andrew Taylor, 


“ NA TUREr 

Nearly all tlie Back Numbers of Nature may be obtained 
tlxrougb any Bookseller, or of the Publishers, at the Office, 29, 
Bedfoid Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 8, bound in cloth, price lOd'. 6^. 

Cloth Cases for binding all the volumes, price is, 6 d, eabh. 

Reading Cases to hold 26 numbers, price 2 s, 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


Of Chemists and Oilmen in London, Chemists and Stationers in jthe 
Country. 

TO SECRETARIES OF SCIENTIFIC 
AND literary S06IETIES. 

It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion Of their Advertisement columns to this purpose, and 
NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TURES, at the nominal charge ^ One Shilling y&r 
insertion. 

The Publishers of Nature will be glad if the of 

Societies will aid them in their endeavours to make this m&i^y 
Diary as complete and useful as possible. Notice intended Jbr 
insertion therein must he sent, a^h^eskef to the Publish^:^ by 
Wednesday Mornings. 

OrFic®-~ 29 , BEDFORJ^ STl^T, 
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THE 

JOURNAL. OF APPLIED CHEMISTRY, 

A MONTHLY JPUBLICATION OF 16 PAGES QUARTO, 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY 
Conducted by Edwatld Newman, F.L.S. F.Z.S. &.c. 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full sdid carefully-prepared Market Reviews and Prices Current of Drugs 
and Cbemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 

Spiuce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 24 pages 8vo., with occarional Illustratioiis. 

Conducted by H. G. Knaggs, M.D. F.L.S., R. McLachlan, F.L.S., 
E. C. Rye, and H. T. Stainton, F.R.S., fitc. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects oi 
the British Isles. 

Subscription—Six Shillings _ per Volume, post-free. The volxunes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in doth) may be obtained by purchasers of 
the entire set to date, at the inaeased price of 10s. each; the succeeding 
vols. may be had separately or together at 7s, each, 

London: JOHN VAN VOORST, i. Paternoster Row. 


TLff Zoolo^si was established in 1S43 to record and preserve observ’-ations 
on subjects similar to those treated of in White’s Natural History of Sel- 
bome,” and the success which has attended it is sufficient proof that its plan 
is acceptable to out-of-door naturalists those who delight in observin'^ 
the manners, habits, tbe private lives, the migrations, movements, nests^ 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING. . 

London: JOHN VAN VOORST, x, Paternoster Row. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 

Conducted by Edward Newman, F.L.S. F.Z.S. &c.. 

Late President of the Entomological Society- 

The objects of the Entomologisi are to give every information about In¬ 
sects : more especially to work out die history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies- Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve coEections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers* Hail Court. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 


N.B-—Communications, &c., should be sent to the Editors at the above 
address. 


“THE GARDEN,” 


A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


“ THE GARDEN ” is conducted by William Robinson, F. L.S. , Author 
of “Hardy Flowers/ “Alpine Flowers for English Gardens," "The 
Parks, Promenades, and Gardens of Paris,” &c,; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The foUowing are some of the subjects regularly treated of in its pages — 


The Flower Garden- 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory, 

Public Gardens, 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


It GARDEN ’* may be obtained tbrougb all Newsagents and at the 
Railway Bookstalls, at 40?. per Copy. It may also be had direct from the 
Office at sr. for a Quarter, gr. gd, for a Half-year, and lox. Sd, for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free). 


37, Southampton Street, Covant Garden, S.W, 


THE ONLY'CHEAP FARMERS* NEWSPAPER* 

THE CHAMBER OF 

AORICULTURE , JOURNAL 

'ABB FARMERS’ CHROBICLE, 

by John ALGiaNON Clars^ Secretary to the Central Chamber cf 
Agrkultore, 

Devotos spcdal&U'aa&sa to the di®c3is&ms and ptoceecBags df the C h am- 
berS' of Agriculture of Great Britain (vtMck now number upwards of 
000 members), besides pvmg ori^sd fttpers on practical farming, 
*wd a mass of mteligence of parricular Tmlae to the amcukuiist. 

The CwB, Seed, Hop, Cattle, 'Sad «her Markets of M<mday 

are smeoaSy rejwrted in this Jcmrual, whkh is despatched the same 
- . ■ to msure defivary to wmtr/ »bamb«rs by toe first pest 

i^Tusapday wwT»?w|r- Price srf., cr pepaid,, isf. ayear pmt firee. 

IWteW 1 ^, W* PICKERING, ai» Anaifcl Street Stei^ WX. 


THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN. 

Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (12s. post &ee in tbe United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1S73 (price i6s. 6d. bound in doth) : also covers for the volume (price xs.), 
and back numbers. 


AGRICULTURAL PUBLlGATiONS. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers; also the Mammal Value of the Residue from 
each article. 

Opinions of the Press. 

** It is clearly a very useful indicator of the values of the foods for cattle. 
-~A thttueum. 

The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an * eye-opener * to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods ."—Sforting Times. 

“ A very useful table. The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Associatioii.’*--Z««<!f 
and Water. 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reports and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted to theadvocacy and 
encouragement of Co-operarion in Agriculture and in general Trading. 

Price 6d. per month, or sr. per annum. Post Free. 

Vols. I., II., amd III. of the ** A^icultural Economist” for 1S70, 1871, and 
1872, price js. 6d. each. 

Preparing for Publication (Second Edition)^ 

THE MINERAL CONSTITUENTS RE- 

MOVED FROM AN ACRE OF SOIL by an. Average Grs^.of 
Wheat, Oats, Barky, Turnips, &c. ; also the Proportionate Keleitalising 
Effects of Guan», Superphosphates, Potash, Salts, Farmyard Manurs, 
S:c. Price One Shilling post free. 

Loadea; 176, FLEET STREET, E.C, and 47, MILLBANK STREET, 



May 7, 1874] 


NATURE 




This day, in Svo, price 7^. 6^. 

THEOET of the GLACIEES of SAVOY, 

BY M. LE CHANOINE RENDU, 

TRANSLATED BY ALFRED WILLS, aC. 

LATE PRESIDENT OF THE ALPINE CLUB, 

TO WHICH ARE ADDED THE ORIGINAL MEMOIR, AND SUPPLEMENTARY ARTICLES BY 

PROFESSOR TAIT and JOHN RUSRIN, 

EDITED, WTTH INTRODUCTORY REMARKS, BY 

GEORGE FORBES, B.A., 

Professor of Natural Philosophy in the Andei^onian University, Glasgow. 


In Svo^ price ^64*. 

THE LIFE AND LEHERS OF JAMES DAVID FORBES, F.R.S,, 

LATE PRINCIPiVL OF THE UNITED GOLLEGE IN THE UNIVERSITY OF ST, ANDREWS. 

BY JOHN CAMPBELU SHAIRP, LL.D, 

PRINCIPAL OF THE UNITED COLLEGE IN THE pNIVERSITY OF ST. ANDREWS 5 

PETER GUTHRIE TAIT, IVJA 

PROFESSOR OF NATURAL PHILOSOPHY IN TH^ UNIVERSITY OF EDINBURGH; 

AKD 

K AD AMS-REI LLY, F. R. G. S. 

With Portraits^ Maps, and Illusirations, 

“ It has seldom been onr good fortune to peruse a biography so entirely satisfactory as that contained in the present volume. 
There were a wonderful simplicity and uni^y in the character and career of Principal Forbes, and in this delightful memoir the 
living man is so faithfully represented, that those who had only known him as the indefatigable physicist, the demonstrator if not 
the actual discoverer of the phenomena of glacier structure and motion, or those whom his career never reached will here find 
themselves introduced to a personal acquaintance; while his many friends and loyal students will gratefully acknowledge that Prof 
Shairp and his able poadjiitors have done their work wisely and well. At once a graceful literary monument to the memory of a 
good man, and an exhaustive scientific manual on the special subiects to which Forbes’s life was QonstCT 2 X&d.P—~Speciatar. 

MACMILLAN AND CO., London. 


HOLLOWAYS PILLS.—During spring, 

before entering on tbe relaxing beat of summer, it is a wise and wbolc- 
some precaution to purify anU cool the system by some alterative 'Com¬ 
petent to regulate disordered actions, and to strengthen while it cleanses, 
'ibis long-sought medicine exists in HoHoway’s far-famed, purifying, 
and tonic Pills, which cost only a trifle, and will ward off serious illness, 
which too frequently reduces competency to poverty, and enjoynvemt to 
misery. This medicine, both innocent in its nature and searching in its 
operation, is suitable for all ages and both sexes. It is especially 
adapted for soldiers and sailors, and is an indispensable requisite for 
colonists and persons proceeding to foreign ccrantries, where climates 
harass tbe constitution. 



PRICE EIGHTEENPENCM, 

THE PRACTIT id U E Ri. 


A Monthly Journ^ pf 

therapeutics. 

E<gte<i by FR^CIS E. ANSTIE. M.D.» F.R.CP.. Senior Assfetant 

Fhysicisat to Westminster Ko^ltal, and Lecriirer on Matetia Medica in. 
Westnrinster Hospital School. 






Original Communications:— 

The Editor.—*" The Spectator and tharyivisoctipll Q^e^pn.*®' 

Edg.4R a. Browke.—‘*A Method of Treaiih'g Tto'eaXonsuians.” 

Frederick T. Roberts, M.D. B.Sc, M.RrCfp.—'^n "Rest^ in the 
Treatment of Chest Affections.” 

_ Dr. Anstie,— ** On Tissue-destracdoa ia ttie Febrile State, and its R®Ia- 
11-ms to Treatment" 

^ T. Lauder Brunton, M.D. Sc.D.—** On the Action of Purgative Medi¬ 
cines. 

Dr. Charles James Campbell.—*' On Obstetrical Efifbrt during CblorcK 
formic Anaesthesia." 

Reviews, Clinic of the Month, Extracts from British and Foreito Totar- 
nals. 


Department of Public Health, 

Ihe Prospects of Public Health. By H W. Rumsey. M.I> — 1 % Mcli.. 
cal Offi«irs of Health for combined S^itary Districts. ^ 

MACMILLAN & CO., 29 & 30, Bedford Street, Covent feardrih, 

NATURE.—Wanted clean 

10,13, and iid. Nature Office, Bedford'Strei^iStiyd, 
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PERUVIAN GOVERNMENT GUANof 

MESSRS. J. HENRY SCHRODER & CO., 

OF EAST INDIA AVENUE, and 15, LEADENHALL STREET, LONDON, 

Hereby Give NOTICE that tbey are now the SOLE CONSIGNEES of this GUANO in the United Kingdom. 
The price is 13/. per ton, for lots of not less than 30 tons, or 14/. 5^. per ton for any smaller quantity. 
Prompt cash, per ton in bags, gross weight at any of their depots. 

Further particulars may be ascertained on application to them or to their Agents— 

Messrs. J. H. SCHRODER & CO., 13, Rumford Place, Liverpool; 

Messrs. WM. SMITH & CO., 10, Corn Street, Bristol, and at King’s Lynn ; 

Messrs. EDWARDS, WINKLEY, & CO., 160, High Street, Hull; 

Mr. J. CAMERON SWAN, i. Dean Street, Newcastle-on-Tyne. 


DISSOLVED PERUVIAN GUANO, 

PREPARED BY 


OHLENDORFF & CO. 


LONDON, ANTWERP, HAMBURGH, and EMMERICH-ON-RHINE. 


GUARANTEED TO CONTAIN 

Nitrogen equal to 10 per cent, of non-volatile Ammonia. 

i Guano Phosphates. 
4 „ insoluble ) ^ 

Price :—14/^. per ton for 30 tons and upwards. 

15/. ,, lots under 30 tons. 

Delivered free at any of their depdts in the United Kingdom 
AGAINST CASH. 


This Manure is prepared from GENUINE PERUVIAN GOVERNMENT GUANO. The result of its 
special treatment is, that the ammonia is fixed, the phosphates in the raw Guano rendered soluble and the Manure 

brought into the condition of a free dry powder. t • t 

it loses nothing from exposure to the atmosphere, or to the heat' of the sun. It is onered to the Farmer with a 
Guarantee of its composition, and is, in fact, the richest, and, considering the quality, the cheapest GUARi^TEED 
Manure at present in the market. Its fertilising properties are such as will enable the consumer to derive the 

greatest economical advantage from the use of Guano. OHLENDORFF & CO. 


Offices: —no, Fenchurch Street, London, E.C. 

Works ‘.-r-At Plaistow, near Victoria Docks. 

Depots :— In London, at the above Works, amd at the principal Outports. 


Nffw Ready^ Fricc One Shilling. 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR MAY 1874. . 

WITH CHOICE EXAMPLES FROM YAEIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. ■ 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents of May Number —Our Illustrations :—i. “The Beheading of St. John,” by Puvis de Chavannes. 
2. “ Lady Sitting Before an Easel Picture,” by M. Corot. 3. “ After the Bath,” by Corot. “ The Age of Innocence, 
fay Samuel Cousins, RA., after Sir Joshua Reynolds.—The Exhibitions : The Society of Painters in Water Colours, 
the Institute of Painters in Water Colours, the Society of French Artists, New Bond Street.—Art Notes and Gossip. 

Review. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
ftesh arrangements have been entered into for the reptoduction in the forthcoming Numbers of choice examples of 

Patafrug, Engraviiig, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
ContiBental Sch'Ciols. ‘ . 

H.B.—^Artists and those connected with Artistic manufacture wishing^ their works to be reproduced in the pag^ 
uf ^ Art/ are requested to communicate with the Editor, through the Publishers. 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


Ptiutedl it Clay, Sows; & Tatlok, at 7 and 8, Bread Street' HA, im tkc (Sty Urndm, aad ptiWished by Macmillah & Co. 
at ti» Ctece, and 3«% B^fwd Street^ (Jardea,—T hursday, May 7,1874. 



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 

** To the solid ground 

Of Nature trusts the mind •which builds for aycT — WORDSWORTH 


No. 237, VOL. lo] 


THURSDAY, MAY 14, 1S74 


[Price Fourpence 


Registered as a Newspaper at the General Post Office. 


[All R^g^-ts are Reserved. 


LONDON INTERNATIONAL EXHIBI- PRELIMINARY EXAM. IN ARTS. COLL. SURG., June 1874. 

TION, 1874. MR. HANBURY, M.A., Wrangler and late 


OPEN DAILY, 10 a.m. to 6 p.m. 


A MILITARY BAND 

,PLAYS ia tie FRENCH GARDEN on THURSDAYS, from Three to 
'Fife,; md m the WESTERN ANNEXE oa SATURDAYS, from Three 
to Five. 


Senior Scholar of his College, will shortly begin to read with Classes 
for this Examination. Mr. Hanbury is assi.sted by efficient Lecturers 
in B'rencb, Chemistry, and Classics, and has passed several Pupils for 
this Examination, to whom references are allowed. An early Clas.<t will 
commence towards the latter part of February, and a later one about 
I^dy Day. Fee for the Course, from 7 to 12 guinea.s, according to the 
time of commencement and number of subjects taken Wp.—Address. 24. 
Old Square, Luicoln*s Inn, W.C 


ORGAN PERFORMANCE DAILY 

la :he ROYAL ALBERT HALL, froai Four to Five. 

THE EXHIBITION OF WINE 

(Tasting permitted) 

Is OPEN DAILY from Twelve to Five. Season Ticket holders are 
admitted witheut extra charge. Other Visitors to the Exhibition will he 
charged €d. extra for admission to the Cellars of the Royal Albert Hall. 
Entrance Kensington Road. 

LONDON INTERNATIONAL EXHIBI- 
TION. 


MATRICULATION EXAMINATION. LOND. UNIV., June 1874. 

MR. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, reads with Pupils for this Examination. 
Air. Hanbury is assisted by efficient Lecturers in French, Chemistry, 
and Classics, and has been particularly successful for this Examination* 
having passed fifty-three Pupils, to whom references can he given. An 
early class about Lady-day, and a later one will commence the middle 
of February. Fees for the two, 14/. and 10/. lor. respectively. 
For further particulars, address to 24, Old Square, LincoInVinn, W.C. 
Tw’o of Mr. Hanbury's pupils passed the Matricularion Exammation in 
January 1873, is Honours list, seventh and fourteenth respectively. 

A few Residents can be accommodated in Mr, Hanbury's house, at 
Gapham. 


SEASON TICKETS. 

A. Ken-transferable Ticket ... ... ... ^.. ... . £“2 

B. Non-trassferable Ticket, with 120 artisans’, or 246 school 

tickets . ... ... ... ••• *;• £3 

C. Transferable Ticket, with 200 artisans’ or 400 school tickets £5 

CHARGES FOR ADMISSION.—u. daily, except on Wednesdays, 

2S. 6d. 

LONDON INTERNATIONAL EXHIBI¬ 
TION,— WHIT MONDAY. 


GRAND POPULAR SONG AND BALLAD CONCERT, with 
HUNGARIAN BAND and TYROLESE SINGERS, in the Royal 
Altwrt Hall, at 3 p.itt. 

VISITORS to the EXHIBITION will be entitled to a REDUCTION 
of ONE SHILLING from the price of CONCERT TICKETS, and wdi 
bcilDMllTED FREE of EXTR.% CHARGE to the GALLERY. 

ZOOLOGICAL SOCIETY of LONDON. 

—^The followiEg LECTURES will be given in the Picture Gallery, in 
the Society’s Gardens, Regent’s Park, at 5 p.m. 

TttKday, M'ay 19 I On the Aquarium and its Inhabitants.”' 

Friday, May oj | By W. B. Carj»nter, M-D. F.RS. 

These Lectures will ht free to FeSews of the Society and their Fiicirfs ^ 
aM to otha: Visitors to the Gardens, 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be stuffied either Privately or in Classes. Fees 
moderiU:e. Analyses and investigations 'conducted *—Apply to Ptof, 
E. V« GARDNER, F.EvS., F.S.A., 441' Bent&s Street, W. 



TO NATURALISTS and GEOLOGISTS. 

In the River Marshes near the picturesque ruin of Or ford Cas>tle, Suf¬ 
folk, a lately made cutting in the Crag formation is bringing to light 
numerous Fossils, including some of the rarer .‘species in a high state 
of preservation ; and arragements are now being made by means of 
a small Subscription Irom Naturalists who may wish to possess sets of 
these Fossils to secure as many of them as' possible w'Mle the cutting is 
op'en. The coliecUng operation, and the labelling the Fossils will be 
done under the direction of hlr. Charleswoith, while details can he had 
by written application (with stamped envelope) to Fredc. CoHingwood, 
Esq., F.G.S., 4, St. Martin’s Place, Trafalgar Square, W.C. 



SCIENTIFIC BOOKS.—A few copies caB 

Still be had of Sowerby’s Mineral Concholc^, 

ralogy, English Fungi, British Misceiiany, ^oik^cal Joarafek Genera 
of ^ells. Species Concholorura, Tankerrille/iC^h# as 

a large stock of second-hand books on Latomo* 

logyL^c. &e. SOWERBYjr | 
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REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIBGE HONOUR-MAN.—Address—Alpha, care of the Pub¬ 
lishers of Nature, 29, Bedford Street, Strand, W.C. 


NATURAL SCIENCE MASTERSHIP 

WANTED after July 31 next by a Graduate of Cambridge, in a first- 
rate Grammar School. The highest testimonials.—Address, M.A., care 
of Nature, 2q, Bedford Street, Covent Garden, London, W.C. 


A YOUNG LADY seeks a RE-ENGAGE- 

MENT as GOVERNESS in London. She is capable of teaching the 
rudiments of NATURAL SCIENCE, and has a thorough knowledge of 
French, German, and the usual branches of a sound English Education. 
—Address, Miss K., Nature Office, 29, Bedford Street, Strand, W.C. 


WANTEDto PURCHASE,a CLASSIFIED 

COLLECTION 6f BRITISH BIRDS* EGGS. Must all he well 
authenticated.—Apply, stating terms, to E. E. B., care of Messrs- 
Macmillan and Co., Bedford Street, Strand, W.C. 


WANTED. — An Oxyhydrogen Lantern, 

complete and in good condition.—Apply, W.H., 108, Upper Conduit 
Street, Leicester. 

NATURE.—Wanted clean Copies of Nos. 

10, IS, and 116. Nature Office, *9, Bedford Street, Strand, W.C. 


FOR SALE,—A Bound Set of the Philo¬ 

sophical Transactions of the Royal Society. From to i 7 SS> 

and 1801 to 1869.—Apply to F. D. M., care of Noel Hartley, Esq., 
King’s College, London. 


FOR SALE. 


AN AMATEUR’S COLLECTION ofFOS- 

SiLS {stratigraifcically arranged) Precious Stones, Agates, Sea, Land, 
and Freshwater^hells. Suitable for * student of Prmeval and Pro^- 
sive Natural Historj^. For particulars apply to X.\.Z., care of the 
Publisher of Nature, 29, Bedford Street, Strand, W.C. 


ODONTOPTERYX TOLIAPICUS (Owen). 

—Casts of the Head of this new rare Bird from the London clay •i 
Sheppey, described by Prof. Owen, and formerly in the possession ©f 
Mr Bryce M. Wright, can now be procured. Price ax. 6d. each; 
coloured, 4s. BRYCE M. WRIGHT. Dealer in Min^als, S^ossils, 
Shells, Ethnologiaal and Ethnographical Implements, 90, Great RusmII 
Street, Bloomsbury, London. 


SALMON, ODY, & CO., 

MANUFACTURERS OF 

TRUSSES ^ND ELASTIC STOCKINGS; 

OF THE 

BEST MATERIALS WORKMANSHIP ONLY, 

AT MODERATE PRICES. 

To his late Majesty William the Fourth^ and to Her Majesty’s Army and 
Navy. 

392, STRAND, LONDON. Established a.d. 1806. 

N.B.—Ladies’ Abdominal Belts. 


RUPTCRES.-BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIIJ LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be^the most effec¬ 
tive inventior in the curative treatment of Hernia, The use of 
a steel Spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the bodj’, w'hile the requisite 
resistingpower is supplied by the MOC-hlAlN PAD and 
RATEOT* LEVER, Mting with so much ease and closeness 
that it cannot be detected, and maybe worn duringsleep. A 
descriptiTe drcular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, oh the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Kccadmy, 

Price of a Single Truss, i6x., 3%, 6if.,and 31X, 6 d. \ . 

,, Doable „ 31X. Gd., 42X., and 53X. P ~ 

„ Umbilical ** 4ax. and 52x. 6 d. . } ^ 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weaSmtes and^ Swellings of the Legs, 
Sprains, &c. They axe porous, light in texture, and inexpensive, and drawn 
m over an ordhary stocking. Price 41- 6if., yx. eif., io«., and i6x. each. 
Pwfatge free. 

IPHN W'HITE^ Manafactmer, 228, Piccadilly^ LmdofL 



NATURAL SCIENCE.—An Associate of 

Royal School of Mines, Whitworth Scholar, and Forbes’ Medallist, is 
open to an Appointment in Chemistry, Physics, or Biology.—^Address 
A.R,S-M., Publisher of Nature, 29, Bedford Street, Strand, W.C. ^ 

TISLEY’S " 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous’ Curves ox Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X I ft- square), which serve.s as a Stand for the instrument to 

work on ._ — . ••• . £12 o o 

Reflectors for projecting the Figures on the Screen . 2 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 03® 
A Set of 30, including the principal Figures from 1 : i to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... ©36 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution £5 $ m 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , B R O M P T O N ROAD, S. W, 
(Three minutes’ ■walk from South Kensington Museum). 

JAMES WOOLLEY, SONS, & CO., 

69, MARKET STREET, MANCHESTER. 

CHEMICAL APPARATUS' AND REAGENTS, 

For Lecture and Class Demonstration, Laboratory Instruction, &c. 

SETS OF APPARATUS AND CHEMICALS 

For the varieus Public Examinations. 

Portahle Chemical Cabinets adaj^ted for Private Stzidy^ 

Price Lists on Application. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forw’arded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
5 ie General Post Office. 


Now ready, 

NEGRETTI & ZAMBEA’S 

NEW ENCYCLOPi®DIC CATALOGUE 

Of Optical, Mathematical, Nautical, Electrical, Galvanic, Magnetic, Pneu¬ 
matic, Hydraulic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL INSTRUMENTS, 

Containing very numerous Comparative Tablesof Reference, and illustrated 
by upwards of Eleven Hundred Engravings. Royal Svo, cloth, gilt lettered. 
Price S^. fid". 

NEGRETTI AND CAMERA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN tIADUCT, 

45 Comhill, 122, Regent Street, and Crystal Palace, Sydenham, Londim. 


I THOMAS D. RUSSELL, 

i GEOLOGIST & MICROSCOPIST, 

I 48 , ESSEX STREET, STRAND, W.C. 

I (Late of Arundel Street.) 


British Rocks—100 Specimens «« One Gsim»u 

British Fimsils—ico ,, ... «• One (jiimea, 

. CoUections and Specimens of 
British Fo^ssils from the Crag to the Silurian inc!imvt|. 
U€iatkd C^tAln^gms 
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THURSDAY, Mat 14. 

YnxL I.vsTiTmor?, at 3.—Crystals: N. S. MasiieljTie. 
ilATHEMATiCAL Society, at 8 .—On tlie CorreJation of two Planes: Dr- 
Hirst, F.R.S-, Presideiat.—On the Contact cf Quadrics with other Sur¬ 
faces : W. Spottiswoode. Treas R.S.—On Parallels of Developables: 
S- Roberts. — Rotating Sphere filled with Viscous Fluid: J. H- Rohrs- 

FRIDAY, May 15. 

Royal Isstitttiow, at n.— The Steamship Faraday', Dr. C. W. Siemens. 

MkDICAL MiCiJOSCOPiCAL SOCIETY, at 3 . 

Gfx'LOCists* AssciCiATiot:. —Excursion to Grays, Esses, 

SATURDAY, May 16. 

Royal Institution, at 3.—The Planetary System: R. A. Proctor. 

May iS. 

Society of Arts, at 3.— Cantor Lecture ; On Carbon and Certain Compounds 
of Carbon: Prof. Barth. 

Victoria Institute, at S.—The Principle of Design in Nature : Prof. G. 
Morris. 

TUESDAY, May 19. 

Zoological Society, at 3.30.—Notes on the respiration of some species of 
Indian fresh-water Fishes: G. E. Dobson.—On the habits of the Burrow¬ 
ing Owl {Pholeoptyux atKicuiaria): W. H. Hudson.—^Contributions to 
British Annelida. Part I.: W. C. Sicintosh. 

Royal Institution, at 3.—The Nervous System: Prof. Rutherford 
Statistical Society, at 7,45.—Statistics of Deaths by Suicide among 
British Troops: W. H. —The Elections of 1S6S and 18:4: John 

Biddulph Martin. 

WEDNESDA Y, Uay 20. 

Meteorological Society, at 7.—Some Remarks on the Estimation of 
Wind Force, and on the Relation between Pressure and Velocity: C U. F. 
Cator.—On the Weather of Thirteen Winters : R. Strachan.—On a New 
Deep-Sea and Recording Thermometer: H. _Negretti and J. W. Zambra. 
—On a New Mercmial Minimum and Maximum Thermometer: S. G. 
Denton. 

THURSDAY, May ax. 

Royal Ih-stitution, at 3.—Crystals: N. S. Maskeljme. 

Chemical Society, at 8.—^The Sewage Question from a Chemical point of 
timr: W. N. Corfield. 


In Svo, with 12 Plates, price izis. cloth. 

THE OCEAN : its Tides and Currents and 

their Causes. By WILLL 4 M LEIGHTON JORDAN, F.R.G.S. 

** A very valuable addition to the list of works advancing our cosmical 
knowledge.”— Scieniiji!: Reri^^v-, 

“The author of this book gives us a new Principia. _ Still, the book is the 
production of a man thoroughly well up in his own subject, and many others 
collateral with iL It is one that may be safely commended to the study of 
all who are interested in the subject of ocean currents.”— Iron, ^ 

“Here we have tbe vulnerable point of Dr. Carpenter’s modified resusci¬ 
tation of the old theory of oceanic circulation clearly indicated, and a home- 
thn.ist of clear, sound reasoning fsdriy delivered through it. As this point 
is the very heart of Dr. Carpenter’s contribution to subject, the thrust 
is fatal. It is followed by further and equallj’ clear and able discussion of 
the details of Dr. Carpenter’s arguments, and of the theories of Maury, 
Rennell, Herschel, &c. This Chapter XX. of jMr. Jordan’s book is really 
excellent, and worthy of careful reading .”—Quarterly Journal of Science. 

The reports received from H M.S. Cnallenger confirming the views 
expressed in this work with a distinctness exceeding the most sang:uinc 
anticipations cf the Author. 

London: LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, 

AN ELEMENTARY TREATISE ON 

STEAM. By JOHN PERRY, BE,, Whitworth Scholar, F.C.S., 

late Lecturer on Physics at Clifton College. 41. 6 d. 

When boys have acquired an elementary knowledge of Experimeatal Me¬ 
chanics and Heat it is well to teach them the applicati' n of the principles they 
have learnt, by some such course as is sketched in the present work, before 
proceeding to Electricity, Acoustics, and^ Light. The numerous examples 
and exercises will prove useful iri all Physics classes ; whether the whole 
course is followed or not; to candidates for scholarships at the Universities 
and to hoys preparing for the e.vaminations at Woolwich and Cooper’s 

MACMILLAN & CO., LONDON 


INDIAN ORNITHOLOGY. 


HUME’S STRAY FEATHERS; 

A Journal of Ornithology for India and its Dependencies Vol. 11 . Nos. 
I, 2, 3. Edited by Allan Hume. 

8vo, 336 pp, sd. post-free, aijr. Calcutta, 1S74. 

Contents :— 


Edinburgh ; 

THURSDAY, May 14. i 

GeolO'Gic.^l Society, at 3.30.— On an_Analysis of a Lc/idendrouf plant in | 
Shale : with Remarks on the Formation of Coal: John Gellatly.—Norice | 
of a large Quartz Boulder, called j'The White Stone,” in the Town of | 
Peebles: Ralph Richardson,—Exhibition of Specimens of Holopiychius i 
mhilusimus from the Black Hill, near iMelrose: Charles W. Peach, | 
—Closing Address On the Probability of our successfully calculating the i 
Antiquity of the Earth : Andrew Taylor. j 

TO SECRETARIES OF SCIENTIFIC j 

AND LITERARY SOCIETIES. 

It having hem suggested that the puhlicaimn of a weekly Diary 
in Nature of tlie Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would he found very useful, not only 
i& ike Members of suck Societies, hut to all who are interested in 
sdeuiific and literary subjects, ike Publishers have determined to 
detoie a poriionof their Advertisement columns to this purpose, and 
to insertlAOTlCES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, 6 ac,, at the nominal charge of One Shilling for each 
insertion. 

The PuHisliers of Nature mdl he glad if the Secretaries of 
Socidies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. JVbtices intended for j 
insertmt therein must be sent, addrsss&i # the Publisiiers, by 
Wednesday Morning 

QyFiCE—g9, BEDFORD STREET, ST RAND. 

THE BREWERS’ GUARDIAN: i 

A Fortnighlly^Paper devoted to the Protection of Brewers’ Interests, i 
Liceasiisg, Legal, and Parliamentary Matters. | 

Review OF the Malt and Hop Trades ; akdWine and Spirit Trades j 
Record. j 

The Official Organ of the Country Brewers’ Society. ! 

(Founded 1S22.) j 

The Bre'wers’ Gaardian ” is published on the Evenings of every alternate 
Tuesday, and w the only j carnal officially connected with brewing interests: 

_Siibscr%>rioat t 6 s. 6 d. per amum, post free, dating from any quarter-day. 
Single Cepies, xr. each. Rcgist,ered for trajnKnission abimd. 

Offices—3, Bond Court, Wallsrook, London, E.C. 


“ In Memoriam.” Edward Blyth. 

“ Die Papageien ” of Otto Finsch. 

The Islands of the Bay of Bengal:—!. Phj’sical Aspects; 2. Diary of 
our Trip : 3. Analjrsis of the Ovifauna : 4. Detailed List of Species. 
Novelties : blicronisus poliopsis. Propasser anibiguiis. 

Notes and Letters. 

BERNARD QUARITCH, 13, Piccadilly, London. 


Just ready, Cheap Edition, i8mo, is. 


The childhood of the Vv'ORLD; a 


Simple Account of hlan in Early Times. 
F.R.A,S. 


By Edwaisd Clodd, 


^ “ This genial little volume is a child’s book as to shortness, cheapness, and 
.simplicity of style, though the author reasonably hopes that older people will 
use It as a source of information not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. . . . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world. It is not a mere compilation from the authors mentioned in the 
preface, but takes its own ground and stands by itself and for itself. Mr, 
Clodd has thought out his philosophy of life, and used his best skill to 
bring it into the range of a child’s view.”—E, B. Tylor, F.R.S., in 
Nature. 

I read your little book with great pleasure. I have no doubt it will do 
good, and hope you will continue your work. Nothin spoils our temper ?o 
much as imving to unlearn in youth, manhood, arid even old age, so many 
things which w'e were mught as children. A bwk like yours' Will prepare a 
far better soil in the dbild’s mind, and I was delighted to have it to lead to 
my childrem.”—Letter from Professor Max M uller to the Author. 


Now ready, price One Shilling. 


” NA TURE.” 

Nearly all tlie Back Numbers of Nature may be obtaiited 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements shoMd likewise be addressed.. 

Now ready, Voi S, bound in cloth, price los, 6d. ■y 
Cloth Cas^ for binding all the volumes, price is. ^ 'qtdL 
Reading Cases to hold 26 numbers, price 2s. ■ 

To be had through any bookseller'or at the 

Offio^ 

' 29, BEDFORD STREirr, ^RANB* W.C. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 

TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO Her MAjEsrY and H RH. the Prince of Wales, and H I hL the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

PATENT CISTPENPILTEES, CHAEGED SOEELT WITH ANIMAL CHAECOAL. reqmr ng, when once fixed no attention whatever 
House Cistern, fitted And superior to all others Vtite Professor Frankland's reports to the Registrar General, July 1866, November Portable Ci‘'tem 
with a Cistern Fdter 1867, and May 1870 See also the Lancety January 12, 1867 Also Testimonials from. Dr Hassall, September Filter. 

23, 1863 , Dr Lankester, September 30, X867 Dr Letheby, February 15, 1865, and December 1872 
Pnce £x lof^and upwards Portable Filters on this system, sf to ;^3 
Patronised and used by Her Majesty the Queen, at Osborne, by H R PI the Prince of Wales, at Sandring¬ 
ham by H R H the Duke of Cambridge the elite of the Medical Profession and at the London, Su 
George s. Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &,c Water.Testing Apparatus coj 6 d and 21 j each 

Danchell s “Testing Apparatus for Discovering the Presence of Impurities in Water’' is a most convenient 
and portable one —Vide Dyke on the Preliminary Duties of Health Officers 
Pocket Filters from 4J (>d to 6r each Household and Fancy Filters from 12^ 6 d 
The Filters may be seen in operation, and full particulars obtamed, on application to the Secretary, at the Office, 

157, STRAND, W C (Four Doors from Somerset House), LONDON. 

Read “ Water. its Impurities and Purification," pnce, per post, 2d 




Just Published. 8vo. Price 14T 

A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 

OR, ORGANIC CHEMISTRY. 

By C. SCHORLEMMER, F. R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

London MACMILLAN AND CO 
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ESSENCE. 


CADBURY’S COCOA ESSENCE (Registered) is now taken by thousands as 
light and invigorating beverage, who could not before take prepared Cocoa 
'' owing to its being too thick and heavy. 

~ ' olely of fine Cocoa Nibs, with the excess of fatty 

" ^ extracted, and is consequently three times the 

trength of the “ prepared ” Cocoas so largely adver- 
CADBURY*8 tlsed, which often disagree with dyspeptic and 




MEXICAN 
CHOCOLATE 


■'VO,, delicate constitutions, 
ocs, i^eoce-. 

(IN BLUE WRAPPER) ^'’^<(67"'Af 


Cocoa 

thickens in the cup it 
proves the addt- 

is guaranteed to consist solely of the finest Cocoa ton of 

and Sugar, slightly flavoured with Vanilla. Great care Starch. 

has been taken in its preparation, so that it may be depended . 

upon as the best Chocolate, used either as a confection or as a 
beverage. 

MAKERS, by Special Appointment, TO THE QUEEN. 

tliat "Cadbury’s Cocoa Ess^ce (Hegistered)” is on each Packet, as inferior descriptionB are sometimes substituted 

by R, Clay, Son^ & Taylor, at 7 aisd 8, l^read Street HBL ba the Oty of London, and puHished by Macmillah & Ok 
at the Office, and 30, Bedfoard Street, Covent Garden—T hursday, May 14, 1874,5 














A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind which builds for aytT — Wordsworth 


No. 238, VoL. 10] THURSDAY, MAY 21, 1874 [Price Fourpence 


Rsgistered as a Newspaper at the General Post Office. 


[All Rights are Rcsei'^fd. 


NATURE FOR JUNE 4 

WILL CONTAIN NOTICE AND STEEL PORTRAIT OF 
THE EMINENT NATURALIST, 

CHARLES DARWIN, F.R.S. 

As this JJamber will have a LARGE EXTRA SALE, it offers unasual 
Advantages to ADVERTISERS. 

AdvertiSfciaeaTs should be sent to the C ffice as early as possible. 

29, BEDFORD STREET, STRAND, W.C. 


LONDON INTERNATIONAL EXHIBI¬ 
TION, 1S74. 

OPEN DAILY, 10 a.m. to 6 p.m. 

A MILITARY BAND 

Win PLAY in the FRENCH GARDEN at Three o’Qodc on THURS¬ 
DAYS and SATURDAY’S. 

ORGAN PERFORMANCE DAILY 

In the ROYAL ALBERT HALL, from Four to Five. 

THE EXHIBITION OF WINE 

(Tasting permitted) 

Is OPEN Dj^ILY from Twelve to Five. Season Ticket holders arc 
admiited uiifeout extra ebatge. Other Visitors to the E xhibition will be 
charged extra for admission to the Cellars of the Royal Albert Hail. 

Eijiraace Kensington Road, 


LONDON INTERNATIONAL EXHIBI¬ 
TION.—WHIT MONDAY. 

GRAND POPULAR SONG AND BALLAD CONCERT, with 
HUNGARIAN BAND and TYBOLESE SINGERS, in the Royal 

Albert Hall, at 3 

VISITORS to the EXHIBITION will be entitled to a REDUCTION 
of ONE SHILLING from the price of CONCERT TICKETS, and will 
be ADMITTED FREE of EXTRA CHARGE to the GALLERY. 


LONDON INTERNATIONAL EXHIBI¬ 
TION. 

SEASON TICKETS. 

A. Noa-transferahle Ticket . K* 

R* Nwi-transferable Ticket, with 120 arhsans”, or 240 school 

tickets — ... ... ... -. .. ... ... 

C. Transferable Ticket, with aoo artisans* or 400 school tickets 

CHARGES FOR ADMISSION.—ix. daily, except chi Wednes-day*, 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

Albemarle Street^ Piccadilly, W, 

Dr. W. H. STONE will, on TUESDAY next, May 26, at Three o'clock, 
begin a Course of Two Lectures “ On the Theory of Musical Instiuments-’* 
With Musical Illustrations by eminent Artistes. 

Subscription to this Course, Half-a-Guinea; to a'T the Courses of Lectures 
in the Season, Two Guineas. t ' 


LINNEAN SOCIETY, Burlington House, 

Piccadilly, rath May, iS74.-The ANNIVERSARY MELTLnG of 
this Society will be held here on MONDAY, the ssth of this month, at 
Three o’clock prccj':ely, for the Election of a Council and Officers for 
the ensuing year. 

FREDERICK CURREY, Secretary. 


PRELIMINARY EXAM. IN ARTS, COLL. SURG., June 1874. 

MR. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, will shortly begin to read with Classes 
for this Examination. Mr. Hanbury is assisted by efficient lecturers 
in French, Chemistry, and Classics, and has passed several Pupils for 
this Examination, to whom references are allowed. An early Clasit wiM 
commence towards the latter part of February, and a later one about 
Lady Day. Fee for the Course, from 7 to 12 guineas, according to the 
time of commencement and number of subjects taken up.—Address, 24 
Old Square, Lincoln’s Inn, W.C 


MATRICULATION EXAMINATION, LOND. UNIV., June 1874. 

MR. HANBURY, M.A., Wrangler and late 

Senii’^r Scholar of his College, reads with Pupils for this Examination. 
Mr. Hanbury is assisted by efficient Lecturers in French, Cbemistry, 
and^Clhssics, and has been particularly successful for this Examination, 
having passed fifty-three Pupils, to whom references can be given. An 
early class about Lady-day, and a later one will commence the middle 
of February. ^ Fees for the two, 14/. and 10/. lor. respectively. 
For further particulars, address to 24, Old Square, Lincoln’s-inn, W.C, 
Two of Mr. Banbury’s pupils passed the Matriculation Examination in 
January 1S73, in the Honours list, seventh and fourteenth respectively. 

A few Residents can be accommodated in Mr. Hanbuxy's house, at 
Clapham. 


SCIENTIFIC BOOKS.—A few copies can 

still be had of Sowerby’s hlineral Uonchoiogy, British and Erotic Mine- 
talogy* English Fungi, British Miscellany, Zoological Journal,. Genera 
of bhells, Species Concholorum, Taukervi'le Cat., Kc., &c.,.a6 well, as. 
a large stock oi second-hand books on Geology, JBnbcaaab-^ 

logy, &c. &;c. SOWERBY, 167A, Strand. , 


ROYAL COUNCIL OF EDUCATION.— 

The lAbora'tory and Qass-rooms of Barness iC5Eii%^e.,sue fiew 

Pupils EVERY DAY and EVENING.v'.,^.,'s»l«^',^ ^ 

Examinatior^ tsm be smffied , «thesri' 

moderate. Analy^s and ' ‘ *0 Prof. 

E. V. GARDNER, 
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REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP ia a good School, by a 
CAMBRIDGE HONOUR-MAN.—Address-Alpha, care of the Pub¬ 
lishers of Nature, 29, Bedford Street, Strand, W.C. 


To ASTRONOMERS and OTHERS.—A 

skillful Photographer, v^ho is a Chenust and Amateur Astronomer, and 
possesses also seme Literary Ability, wishes for an ENG.aGEMENT 
in which these qualifications would be of service.—^D.W., Doctor’s Cot¬ 
tages, South Shore, Blackpool. 


NATURAL SCIENCE MASTERSHIP 

WANTED after July 31 next by a Graduate of Cambridge, in a first- 
rate Grammar School. The highest testim mials —Address, M A., care 
of Nature, 29, liedford Street, Covent Garden, London, W.C. 


NATURAL SCIENCE.—An Associate of 

Royal School of Mines, Whitworth Scholar, and Forbes’ Medallist, is 
open to an Appointment ini h-mistry, Physics, or Biology.—Address, 
A.R.S.M., Publisher of Nature, 29, Bedford Street, Strand, W.C- 


A YOUNG LADY seeks a RE-ENGAGE- 

MENT as GOVERNESS in London. She is capable of teaching the 
rudiments of NATURAL SCIENCE, and has a thorough knowledge of 
French, German, and the usual branches of a sound English Educ^tion. 
—^Address, Miss K., Nature Office, 29, Bedford Street, Strand, W C. 


WANTEDtoPURCHASE,a CLASSIFIED 

COLLECTION of BRITISH BIRDS’ EGGS. Must all be well 
authenticated.—Apply, stating terras, to E. E. B , care of Messrs. 
Macmillan and Co., Bedforti Street, Strand, W.C. 


COOKE’S EQUATORIAL REFRACTOR. 

Wanted, a 4I or sin. Equatorial Refractor of excellent definition, by 
Cooke. One made by the laie Mr. Co ke preferred —^Address, s'atiug 
price, powers, and^all other panicularc, X.Y.Z, care of Mr. Hodges, 
Commerce Court, Sord Street, Liverpool. 


FOR SALE. 

AN AMATEUR’S COLLECTION of F 03 - 

SILS (stratigraphically arrarged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells. Suitable for a student of Primeval and Progres¬ 
sive Neural History. For particulars apply to X Y.Z., care of the 
Publisher of Nature, 2s, Bedford Street, Strand, W.C. 


‘‘THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches- 

** THE GARDEN ”isconducted by W tlltam Robinson, F L.S., Author 
of “Hardy Flowers,*’ “Alpine Flowers for EnglLsh Gardens,’’ “The 
Parks, Promenades, and Gardens ot Paris,” See. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages — 


The Flower Garden. 
Landscape Gardening, 
llie Fruit Garden- 
Garden Structures. 

Room and Window Gardens- 
Koies and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens- 
The Conservatory- 
Public Gardens. 

The Greenhouse and Stove. 
The Hou‘-ehold 
The Wild Garden. 

The Kitchen Garden. 


•'THE GARDEN” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4 ^. per Copy. It may also be had direct from the 
Office at 5s. for a Quarter, pr. get. for a Half-year, and lOf. 6d. for a Year, 
fiayaMe im advance, and in Monthly Parts. Specimen Copies (post-free), 
4^. 

37, Souihampton Street, Covent Garden, S.W. 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted byEnwATO Newman, F.L,S, F-Z.S. &c 

TAf was established, in 1843 to record and pr^erve observations 

m, aife|ects similar to those treated of m White’s Natural History of Sel- 
and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalLts f those who delight in observing 
tJse matpers, habits*, _the private iiv^, the ^migrations, movements, nests, 
yotosg and food rf aaimais. It contains original papers and records of facts 
rehtnog to Quadrupeds, Birds, Reptile Fishes, and Insects, tocher with 
rf recent wesrks on every twanch of Natural Histewy. jQie editor 
has assisted by more than two hundred of our very best zoelogists. 

PahEAed on the Fii^ of every M<»th. 

PRICE ONE SHILLING. 

, JjmAm: JOHN YAN YOORST, r, PatematerRow. 


Now ready, price 2or. 

JOURNAL OF THE ROYAL GEOGRA¬ 
PHICAL SOCIETY. 

Vol. XLTII. 

Edited by W. H. Bate.s, F.L.S., Assistant-Secretary. 
CONTENTS. 

1 On the Garo Hills. By Major H. H. God win-Austen, R.E. 

2. On a Pi ejected Railway Route over the Andes. By R Crawford, C.E. 

(Map.) 

3. Journey from Kioto to Yedo. By C. W. Lawrence. (Map.) 

4 Journey from Bandar Abbas to Mash-had. by Sistan, with some Account 
01 the last-named Province. By Major-Gcn. oir F. J. Goldimid, 
K.C.S.L (Map.) 

5. On Discoveries East of Spitzbergen, and Approaches towards the North 

Pole on the Opitzbergen Meridian. By C. R. Matkham, C. B. F.R.S. 
(Map.) 

6. Notes of a Journey in Southern Formosa. By J. Thomson. (Map.) 

7. Narrative of a Journey through Western Mongolia, By Ney Elias, 

jun (Map.) 

8 The Site of the Lost Colony of Greenland Determined, and Pre-Co''um- 

bian Discoveries of America Con'.rmeil from Fou-teenth-Century 
Documents, By R. H. Major, F.S.A. (Four Maps) 

9 Recent Surveys in Sinai and Palestine. By Major C. W. Wilson, R.E. 

(Map.) 

10. Recent Elevations of the Earth’s Surface in the Northern Circumpolax 

Regions. By Henry Howortb. 

11. Notes on M. Fedchenko’s Map of Maghian. By R. Michell. (Mao.) 

12. Notes on Seiitan. By Major-Gcn. Sir H. C. Rawlmson, K.C. B. 

(Map ) 

13- Rep-rt on the Country Around Aden. By Captain G. J. Stevens. 
(Vlap.) 

Fedows are requested to apply for their Copies at the Offices of the 
Society, i, Savile Row, Burlington Gardens, W. 

JOHN MURRAY, Albemarle Street. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages Svo., with occasional Illustrations. 

Conducted by H. G. Knaggs, M.D. F.L.S., R. McLacklan, F.L.S., 
E. C. Rye, and H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the insects of 
the Briti'sh Isles, 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. isirongly bound in clothl may be obtained by purchasers of 
the entire set to date, at the increased price of lor. each; the succeeding 
vols. may be had separately or together at 7^. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B,—Communicadons, &c., should be sent to the Editors at the above 
address. 


THE ONLY CHEAP FARMERS NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL , 

AND FARMERS’ CHRONICLE, 

Edited by John Algkrnon Clark^ Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ci 
i8,ooo members), besides giving original papers on practical fanning, 
and a mage of intelligence of particuiar value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and ether Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to countij subscribers by the first post 
on Tuesday morning. Price 3df., or prepaid, 151. a year post free. 

Published by W. PICKERING, 21, Arundd Street, Strand, W.C 


On the ist of every Month, pp. 32, Svo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hkxry Trimen, M.B, F.L.S., British Museum, assi^ed by 
J. G, Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (lar. post free in the United Kingdom) payable in 
advance to the pubiisders, Messrs, Ranken and Cq.,_ Drury House, St- 
Mary-le-Strand, London, W, C., of whom may be obtained the volume for 
1873 (price 16s. 6£i. bound in cloffi); also covers fox the volume (prk» xr-k 
and back numbers. 
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JAMES WOOLLEY, SONS, & CO.. 

69, MARKET STREET, MANCHESTER. 

CHEMICAL APPARATUS AND REAGENTS, 

For Lecture and Class Demonstration, Laboratory Instruction, &c. 

SETS OF APPARATUS AND CHEMICALS 

For tbe various Public Examinations, 

PmiaBii Chemkcd Cabinds adap^d for FrivaU Study^ 

Price Lists on Application. 

SALMON, ODY, & CO., 


Now ready, 

NEGEETTI & ZAMBEA’S 

NEW ENCYCLOPEDIC CATALOGUE 

Of Optical, Mathematical, Nautical, Electrical, Galvanic, hlagrietic, Pneu¬ 
matic, Hydraulic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL INSTRUMENTS, 

Containing very numerous Comparative Tablesof Reference, and illustrated 
byupwards of Eleven Hundred Engravings. Royal 8vo, cloth, gilt lettered. 
Price 5s, 6d. 

NEGRETTI AND ZAMBRA, 

SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
MOZBORN tIADUCT, 

45 Comhill, 122, Regent Street, and Crystal Palace, Sydenham, London. 


MANUFACTtlEERS OF 


TRUSSES AND ELASTIC STOCKINGS, 

OF THE 

BEST MATERIALS WORKMANSHIP ONLY. 

AT MODERATE PRICES. 

To his late Majesty William the Fourth, and to Her Majesty's Army and 
Navy. 

292, STRAND, LONDON. Established a.d. 1806. 

N.B.—Ladies'Abdominal Belts. 


PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass, 

CORKS BRANDED ELLIS & SON, RUTHIN,” and every 
Label bears their Trade Mark. Sold everywhere, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS;— ^W. Best & Sons, Henrietta Street, Cavendish 
Square. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgatc Street Station, Metropolitan Railway, near 
file General Post OflScc. 

THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48 , ESSEX STREET, STRAND, W.C: 

(Late of Arundel Street.) 

British Rocks—loo Spedmmis ... One Guinea. 

British FootIs— loo ,, ... ... One Guinea. 

Collections and Spedmens of 
British Fossils from the Crag to the Silurian inclusive. 

Deio-iied Cedalt^tms ^mf-Jree. 


HOLLOWAY’S OINTMENT and PILLS. 

—Rheumatism aiidrheumatic gout are the ni'OSt dreaded o' all diseases, 
because their vicrims know that they are safe at no season, and at no 
age secure. Holloway’s Ointment, after fomentation of the painful 
pmts, gives greater relief than any other application, but it must be 
diligently used to obtam this desirable result. It has been highly oom- 
mended by rheu ma tic subjects of all ag«s and of bolh sexes for rmider- 
ing their attacks less frequent and less rigorous* and for r^ressing the 
sour perspirations and swuthing the naves. In many cases HQlloway''s 
Oinpneat and Pills have prov^ the greatest blessings in removieg rhra- 
matism and rheumatic goat which had assailed pasonspreviorndy Sealthy 
and in the prime of life. 




Second Edition, royal 8vo, cloth extra gjit, 31s, fid. 

The DEPTHS of the SEA: An Account of 

the General Results of the Dredging Cruises of H.M.SS. Forcufine 
and Ligkinit^ &\mxLZ the Summers of 1868-69-70, under the Scientific 
Direction of Dr. Carpenter, F.R.S., J. Gwyn Jeffries, F-R.S,, and Dr. 
Wyville Thomson, F.R.S. By C..WYV 1 LLE THOMSON, F.R.S., 
&C., Director of the Cmlian Scientific Staff of the CkalUnger Expedi¬ 
tion. Illustrated by 8 Maps and Plates and nearly 100 Woodcuts. 

*^he book is full of interesting matter, and is written by a master of the 
art of popular exposition. ^ It is excellently illustrated, bofii coloured maps 
and woodcuts possessing high merit. _ Those who have already become in¬ 
terested in the dredging operations will, of course, make a point of reading 
thus work; those wh^o wish to be pleasantlj’ introduced to the subject, and 
rightly to appreciate the news which arrives from time to time from the 
Challenger^ should not fail to seek instruction from. Prof. Thomson."— 
Athenarum. 

Second Edition, royal 8vo, doth extra, 31s, 6d. 

The FORCES of NATURE : a Popular In- 

troduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEM IN. Translated from the French by Mrs. Norman Lock- 
YEft, and Edited, with Additions and Notes, by J. Norman Lockyer, 
F.R.S. Illustrated by 11 Coloured Plates and 455 Woodcuts. 

Translator and editor have done justice to their trust The text has all 
the force and flow of original writing, combining faithfulness to the author's 
meaning with purity and independence in regard to idiom; while the tech- 
nicai precision and accuracy pe^ading the work throughout speak of the 
watchful echtorial supervision which has been given to every sdent^ detail. 
Altogether, the work may be Said to have, no parallel, either in point of ful¬ 
ness or attraction, as a popular manual of physical science/—.S'ai/wrdbtj' 
Revirw. 

Third Edition, rayai Svo, cloth extra, 2ts. 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromo¬ 
lithographs. 

“The illustrations—no unimportant part of a book on such a subject—are 
marvels of wood-printing.^id reflect the clesirness which is the distinguish- 
ing merit of Mr. Koscoe's^Cepianations."—Fnit/rrihy Review. 

‘‘The lectures themselves furnish almost admirable elementary 
on the subject, whilst by the in^enion in appendices to fctdtthe’ 

of extracts irom the most important published memcars, 'the rton- 

dcred it equally valuable as a text-bc»k for advanced st'Udtocs.. — 
tier Review. ,, 


CALIBAN: The MISSINd LINK. , Py 

DANIEL WILSON, LL.D., wA littjm-' 

; MACmLi^Abh,\iOjhD'dN,. " 
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SCOTTISH PROVIDENT INSTITUTION, 

EDINBURGH : 6j St. Andrew Square. LONDON : i8, King WiHiam Streetj E,C. 

Its Advant^^ges over otlier officts are:— 

A larger immediaie sssurance far the same j>re7nium^ with the frosfect to good lives of eventually receiving very candderaUe Mdditims. 

Thus 2^1,200 or 1^250 may be secured at once for the premium usually charged for ^1,000 only^ and policies origmally 
for, say, Ai-ooo, have been increased to £1,400, £1,600, or even to £i,Soo. 

FINANCIAL POSITION. 

The Fund, accumulated entirely from the premiums, exceeds ;,^2,25o, 000. Notwithstanding its low rates, no Office of the same 
age (Established 1S37) has so large a Fund, or shows so large an increase from year to year. 


NOTICE. 

There will be PUBLISHED, in NATURE for JUNE 4, a NOTICE of the-Eminent Naturalist, 

CHARLES DARWIN, F.R.S. 

By DR. ASA GRAY, With a PORTRAIT beautifully ENGRAVED ON STEEL, by CHARLES H. JEENS, 
Forming the THIRD of the SERIES of ILLUSTRATED ARTICLES on 

SCIENTIFIC WOR TRIES. " 

The Publishers would urge upon all regular Subscribers and Readers of Nature to bring this Announcement under the 
notice of their Scientific Friends, and those who are Members of Scientific Societies, before their co-Members. 

As the printing of the Portrait requires considerable time, it is requested that Orders for Extra Copies be given at the earliest 
possible moment. 


Just ready. Cheap Edition, iSmo, xs. j 

The CHILDHOOD of the WORLD: a | 

Simple Account of Man in Early Timfis. By Edward Clodd, I 
F.R.A.S. ' 

“Thisgenial little volume is a child’s book as to shortness, cheapness, and j 
simj^Hcity of style, though the author reasonably hopes that older people will ' 
use it as a source of information not popularly accessible elsetvhere as to the . 
life of Primitive Man and its relation to our own. . . . This book, if the ; 
time has come for the public to take to it, will have a certain effect in the J 
world. It is not a mere compilation from the authors mentioned in the ; 
preface, but takes its own ground and stands by itself and for itself. ^ Mr. : 
Clodd has thought out his philosophy of life, and used his best skill to j 
bring it into the range of a child's view.”—E. B. Tvloe, F.R.S., in j 
Nature. 

“ I read your little book with great pleasure. I have no doubt it will do ; 
good, and hope you will continue your work. Nothing spoils our temper so ; 
much as having to unlearn in youth, manhood, and even old age, so many 
things wMcti we were taught as children. Alxjok like yours will prepare a 
fax better soil in the child’s mind, and I was delighted to have it to read to ! 
my childrea.”—Letter from Professor Max Muller to the Author. 1 

MACMILLAN & CO., London. ; 


DAVID HUME’S PHILOSOPHICAL WORKS. 

On Saturday, the 23rd instant, in 2 vols. 8vo, price 2Sx. 

TREATISE on HUMAN NATURE, 

being an Attempt to Introduce the Experimental Method of Reasoning 
into Moral Subjects ; and Dialogues concerning Natural Religion. By 
DAVID HUME. Edited, with Preliminary Dissertations and Notes, 
byT. H. Green, M.A., Fellow and Tutor, Ball. Coil. Oxford, and the 
Rev. T. H. Grose, M.A. Fellow and Tutor, Queen’s Coll. Oxford. 

In the Autumn, in 2 vols. Svo, uniform, 

HUME’S ESSAYS, MORAL, POLITI- 

TtCAL, and LITERARY, with Notes, &c., by the same Editors. 

These four volumes will form a New and Complete Edition of David 
Hume’s “ Philosophical Works," to be had in Two separate Sections, as 
above announced. 

London : LONGMANS, GREEN, & CO., Paternoster Row. 


Eighth Thou^md, cloth, 2zs„ 70 Plates, 4 Coloured. i 

HOW TO WORK WITH THE MICRO* j 

SCOPE. A complete Manual of Microscopical Manipulation. A full 
description of many new processes of investigation, taking photographs, 1 
&c, j 

HARRISON, Pall MalL 1 


BY DR. LIONEL BEALE, F.R,S. 

I. PROTOPLASM. — I. Dissentient. II. De¬ 
monstrative. III. speculative. 3rd Edition, j6 Coloured Plates, 
lor. 6A \_Now ready. 

2« BIOPLASM, or Living Matter. 22 Plates. 

London : J. & A. CHURCHILL. 

Philadelphia: LINDSAY & BLAKISTON- 


Just published, in post Svo. cloth, price sr. 

DIVINE REVELATION or PSEUDO- 

SCIENCE? An Essay. By R. G. SUCKLING-BROWNE, B.D., 
Author of “ The Mosaic Cosmogony; a Literal Traoldatioti of the First 
Chapter of Genesis, with Annotations and RsdionaBa.” 

London : LONGMANS, GREEN, ^ CO., Paternoster Row. 


Now ready, small demy Svo, price Gr. 

A TALE of AGES. Being a Description 

of some of the Geological and Historical Changes which have occurred 
in the Neighbourhood of Edinburgh. By RALPH RICHARDSON, 
Secretary Edinburgh Geological Society. 


On the isth of May was published. Seventh Edition, revised throughout, 
icmo cloth, lor. 6^/. 

MANUAL of BRITISH BOTANY; con- 

taiiting the Flowering Plants and Ferns, arranged according to their 
Natural Orders By C. C. BABINGTON, M.A. F.R.S. F.L.S., Pro¬ 
fessor of Botany in the University of Cambridge. 

JOHN VAN VOORST, i. Paternoster Row. 

NEW WORR BY RICHAI® A. PROCTOR, B.A. 
JnstptthBshcd, m Svo, illastrafed by_ 22 Lithographic Charts (4 coloured) and 
_ 22 Woodcut Diagrams, price i&-. 

THE UNIVERSE AND THE COMING 

TRANSiTS_; Presenting Reseaxches into and New Views respecting 
the Constimtioa of the Heav«ns; tc^ether with an investigation of the 
Conditioris of the appr'oaching Trimidts of Venus. By R. A. PROCTOl^ 
B.A., Honoiary Fellow of King’s College, Dmdon. 

**One of the most exhaustive of modera astionositical treatises.”— 
Shmdard. 

We heartily commend this book to the atteatkm cf our readers; its style 
ssplatia* hut its matter and auhslancc mil gratify their utmost ex^tations 
cf the grand and the subEme.”— Edifdmr^ 

Loud®® t XiONGMANS, GREEN, & CO., Patep®Ei*ticr Roiy, 


EDMONSTON & DOUGLAS, Edinburgh. HAMILTON, ADAMS, & 
C 0 „ London. 


In royal Svo, cloth extra gilt, price 31^. 62. 

CONTRIBUTIONS to SOLAR PHYSICS. 

Bj; J. NORMAN LOCKYER, F.^S. I. A Popular Account of In- 

quiries into the Physical Constitution of the Sun, with especial refe¬ 
rence to Recent Spectroscopic Researches. IL Communications to the 
Royal Society of London and the French Academy of Sciences, with 
Notes. Illustrated by 7 Coloured Lithographic Plates and 175 Wood- 

cuts. 

“The j 5 xst part of the tvork, presenting the reader with a continuous 
sketch of the history of the \’ariGus inquiries into the physical constitution 
of the sun, cannot fail to be of interest to all who care for the revelations of 
modern science; and _ the interest will be enhanced by the excellence of 
the numerous illustrations by which it is accompanied."— Aikenaum^ 

** The book may be taken as an authentic expositim of the present state 
of science in connexion with the important subject of spectroscopic analysis. 
. , . Even the unscaeaitific public may derive much information, from it.” 
—JUaify New . 

” \ .London: MACMILLAN & CO.; _ , 
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DIARY OF SOCIETIES. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


London 

THURSDAY^ May 21. 

B.OYAL Society, at S.30.—On the Structure and Development of 
caiensu^ H. N. Moseley (H M.S Challenger].—Ov. the Uniform Wave 
of Oscillation: I. Imray.—Some furtlier Experiments on the Transmission 
of Sound : Dr- Tyndall, F.R.S.-On Combinations of Colour by means of 
Polarised Light: W. Spottiswoode, Treas. R.S. . - 

Chemical Society, at 8.—^The Sewage Question from a Chemical pomt of 
view: W. N. Corfield- ..t r. r 

Royal Institution, at 3.—Crystals: N. S. Alaskelync. 

FRIDAY, hlAY 22. 

Royal Institution, at 9.— Education of the People : Prof- W. K. Clifford- 

JuNioR Ppiilosophical Society, at S.— The Superstitions of Great Britain: 
O. S« Bartlett. 

Quekktt Microscopical Club, at 8.—On a new Instrument for cutting 
Sections, both of Hard and Soft Substances for the Microscope; Dr. 
Hoggan. 

SATURDAY, May 23. 

Royal Institution, at 3.—The Planetary System: R. A. Proctor. 
MONDAY, May 25- 

Linnean Society, at 3.—Anniversary. ^ ! 

Society of Arts, at S.— Cantor Lecture ; On Carbon and Certain Compounds | 
of Carbon: Prof. Bartln , I 

Geologists’ Associ-tTiON.—Excursion into Northamptonshire. 

TUESDAY, May 26. 

Horticultural Society, at 2.—Meeting of Council. 

Anthropological Institute, at 8.—Note on the Discovery of Stone Im¬ 
plements in Eg^ipt; Sir John Lubbock, Bart., F.R.S.—Researches 
in Pre-historic and Proto-historic Comparative Philology, MythoI«gjs 
and Archaeology, in connection with the origin of Culture in America, and 
its propagation by the Sumerian or Akkad Races : Hyde Clarke. 

Royal Institution, at 3.—Theory of Musical Instruments with Musical 
Illustrations: Dr. W. H. Stone. 

WEDNESDAY, May 27- 

Geological Soiuety, at 8. 

Horticultural Society.—F ruit and Floral Meeting. 

Royal Society of Literature, at 8. 

Maidstone 

TUESDAY, May 26. 

Maidstone and Mid-Ke.\t Natural History^ and Philosophical 
Society, at 8-3a—On Edible and Poisonous Fungi: John H. Martin. 


T IS L E S 

pendulum: apparatus, 

With Tracer, &c., for drawing Lissajous' Curves om Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X I ft. square), Yhich serv’^es as a Stand for the instrument to 

work on ... ... ••• ..° y 

Reflectors for projecting the Figures on the Screen .. 2 12 t 

N.B.—Specimen Curv'es, on card, post free ... per dozen... 03c 
A Set of 30, including the principal Figures from i : i to i : 3... o 7 ^ 
Ditto traced on blackened Glass, for the Lantern ... per slide... o 3 i 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution 5 o 


// having been suggested that the pihliceetion of a weekly Diary 
in Nature of the Meetii^s, &c. of the various provincial Scien- 
tilfc and Literary Societies would he found very useful, not only 
io the Members of sttck Societies, but to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
demte a portion their Advertisement columns to this purpose, and 
NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES', dPr*, tlm nominal charge of One Shilling for meh 
inserimn. , - 

The PuLlishere of Nature wiil he glad if the Secretaries of 
Sod^es vmQ aid them in tkdr mdeavmirs to make this weekly 
as complete afsd useful as possible. JVbtices intended for 
insertion therein must he sent, addressed to the Publishers, by 
Wednesday Mornings. 

'OFFlct-29, BEDFORD STREET, STRAND. 


SHELLS, ailNERALS, CABINETS, BOOKS, &c. 

Mr. J. C. STEVENS will SELL by AUC- 

TION, at Ms great Romm, 3S, Kiag-street, Covent Garden, on Fridaty, 
May 29, at half-past 13 precisely, the Coliecrion of Shells formed by 
the late Rev- S. C. E. Neville Rolfe, of Heacham Hall: also the Cabinets, 
Books (Inclutimg Reeves’s ** Ccmchologia Iconica”), &c» A smalt Col¬ 
lection ©f Minerals and Fossils, Native Wsnr imidemmts. • ’ 

On view the mcmung of sale, and catsic^'es lad- ’ ', ^ 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

17 2 , BROMPTON ROAD, S. W. 

(Three minutes’ walk from South Kensington Museum). 

JUDSON'S DYES—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S dyes.—D yeing at Home.— 

JUDSON'S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, ^’■eils, handkerchiefs, clouds,bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a tew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, See. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects axe thus 
produced in green, pink, brown, and many other colours-—Use Judson’s 
Dyes for general tinting. Dye your Cartes dc Visite. 

JUDSON’S . DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, ^reeu, 
crimson, purple, scarlet, Rc., by simply dipping them in a solution of 
JUDSON'S D\TS. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a imiform tint. They may be used either with a brush or pen- Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES— For Staining Wood- 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; aik» black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 

RUPTURES.—BY ' ROYAL LSTDER^ PATENT. ' / ' 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed hy upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its, effects, is here avoided ; a 
soft banda,ge being worn found the body, while the requisite 
resisting power ^is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (wbich cannot 
fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the Mps, being sent to the manufaetprer# 



JOHN WHITE, 228, 

Price of a Single Truss, i6a‘ zxs., 26s. 6d,&nd qxt. m.%\ 

’ srr. 6 d., 42r,, and ^ ; f ^ 

42r- and sasi. 6 d .' ',, #■ 

ENEE-GAFS, 


Double 
Umbilical, 




ELASTIC STOCKINGS, 


ior Vancose Veins and all cases ©4 wsirfiJOJwtiBwi '' 

Sprains, Rc- They are porous, HAt ha. teaobairt^ .a^'dra'i^ . 

on ovtsr an , ordinary stockmg- Pawfe' '„4fe 

Postagefiree.. .■ 

JOHN wmxn aaa KccadiBy, 
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WORKS IN PHYSICAL SCIENCR 

Blanford (W. T.)-~GEOLOGY and ZOO¬ 
LOGY of ABYSSINIA. By W. T. BLANFORD. 
8vo. 21S . 

This work contains an account of tlie Geological and Zoologi¬ 
cal Observations made by tbe author in Abyssinia, when accom¬ 
panying the British Army on its march to Magdala and back in 
1868, and during a short journey in Northern Abyssinia, after 
the departure of the troops. Part I. Personal Narrative ; Part 
II. Geology; Part III. Zoology. With Coloured lUustrations 
and Geological Map. The results of his labours,” the Academy 
says, “is an important contribution to the natural history of the 
country.” 

Cooke (Josiah P., jun.)— FIRST PRIN¬ 
CIPLES of CHEMICAL PHILOSOPHY. By JOSIAH 
P. COOKE, jun., Ervine Professor of Chemistry and 
Mineralogy in Harvard College. Crown 8vo. 12^*. Third 
Edition, revised and corrected. 

The object of the author in this book is to present the philo¬ 
sophy of Chemistry in such a form that it can be made with ' 
profit the subject of College recitations, and furnish the teacher 
THE MODES OF ORIGIN OF LOWEST ORGANISMS : -with the means of testing the student’s faithfulness and ability. 
Including a Discussion of the Experiments of M. Pasteur, With this view the subject has been developed in a logical order, 
and a Reply to some Statements by Professors Huxley and and the principles of the science are taught independently of the 
Tyndall. Crown Svo, 41. 6^. experimental evidence on wMdi they rest. 

“ It is a work worthy of the highest respect, and places its Cooke (M. C.)—HANDBOOK of BRITISH 
author in the very first class of scientific physicians. ... It FUNGI, with full descriptions of all the Species, andlllus- 

would be difficult to name an instance in which skill, knowledge, trations of the Genera. By M. C. COOKE, M. A. Two 

perseverance, and great reasoning power have been more happily vols. crown Svo. 24r. 

applied to the investigation of a complex biological problem.”— During the thirty-five years that have elapsed since the appear- 

BrUish Medical ymirnaL ance of the last complete Mycologic Flora no attempt has been 

made to revise it, to incorporate species since discovered, and to 
THE BEGINNINGS OF LIFE: Being some Account of bring it up to the standard of modem science. No apology, 
the Nature, Modes of Origin, and Transformations of therefore, is necessary iox the present effort, since all ’will ad- 
Lower Organisms. In Two Volumes. With upwards of mit that the want of such a manual has long been felt, and this 
100 Illustrations. Crown Svo. 2Ss, work makes its appearance under the advantage that it seeks to 

occupy a place which has long been vacant. No effort has been 
These volumes contain the results of several years’ inves- spared to make the work worthy of confidence, and, by the pub- 
tigation on the Origin of life, and it was only after the author lication of an occasional supplement, it is hoped to maintain it 
had proceeded some length with his observadons and experi- for many years as t/ie “ Handbook” for eveiy student of British 
ments that he was compelled to change the opinions he started Fungi. Appended is a complete alphabetical Index of all the 
with for those announced in the present work—the most im- divisions and subdivisions of the Fungi noticed in the text. The 
portantof which is that in favour of “spontaneous generation” book contains 400 figures. “WiU maintflin its place as the 
—the th«ory that life has never ceased to be actually originated, standard English book, on the subject of which it treats, for many 
The first part of the work is intended to show the general years to come.”— Standard. 
reader, more especially, that the logical consequences of the now /t rxr \ az-ia'txta’kt 

commonly accepted doctrines concerning the “Conservation of i^awson (J. W.)—ACADIAN GEOLOGY. 
Energy,” and the “Correlation of the Vital and Physical Yhe Geologic Structure, Organic Remains, and Mineral 

Forces ” are wholly favourable to the possibillity of the inde- Resources of Nova Scotia, New Brunswick, and Prince 

pendent origin of “living matter.” It also contains a view of the Edward Island. By JOHN WILLIAM DAWSON, M.A. 

“ Cellular Theory of Organisation.” In the Second Part of the LL.D., F.R.S., F.G.S., Principal and Vice-Chancellor of 

work, under the head “Archebicsis,” the question as to the pre- M‘Gill College and University,Montreal, &c. Second 

sent occorreUCe or non-occttrrence of “ spontaneous generation ” Edition, revised and enlarged. With a Geological Map and 

is fully considered. “ He has made a notable contribution to numerous Illustrations. Svo. iSj-, 

the literature of scientific research and exposition.”— Daily The object of the first edition of this work was to place within 

News. “It is a hook that cannot he ignored, and must ine- reach of the people of the districts to which it relates, a popular 
vitably lead to renewed discussions and repeated observations, account of the more recent discoveries in the geology and mineral 
and through these to the establishment of truth.”—A. R. Wal- resources of their country, and at the same tine to give to geo- 
LACE in NatUEE. legists in other countries a connected view of the structure of a 

very interesting portion of the American Continent, in its relation 
Birks (T.R.) On MATTER and ETHER; to general and theoretical Geology. In the present edition, it is 
or, fte Secret Laws of Phyacal Change. By THOMAS ^ design is still more completely fulfilled, with re- 

. RA-WSON BIRKS, M.A., Professor of Mord Philosophy advanced condition of knowledge, 

in the University of Cambridge. Crown Svo. tr. 64 . ^he auAor ^ endeavomed to convey a knowledge of the strac- 

ture and fossils of the region m such a manner as to be intelligible 
The author believes that the hypothesis of the existence of, to ordinary readers, and has devoted much attention to il ques- 
bead^ matter, a luminous ether, of immense elastic force, sup- tions relating to the nature and present or prospective value of 
plies the true and sufficient key to the remaining secrets of inor- deposits of useful minerals. Besides a large coloured Geological 
ganic matter, of the phenmnena of light, electricity, &c. In Map of the district, the work is illustrated by upwards of 260 
this treatise the author endeavours first to form a clear and defi- cuts of sections, fossils, animals, &c. * * The book will doubtl«s 
nlte conception with r^ard to the re^ nature both of matter a place in the libr^, not only of the scientific geologist, but 
and ether, and the laws of mutual acrion which must be supposed also of all who axe desirous of the industrial progress and com- 
to exist between them. He then aadeavours to trace out the mercial prosperity of the Acadian provinces.”— 
main consequencp of the fundamental hypoffiesis, and their , A style at once popular and sdentific. ... A valuable addi- 
c»H^»cmdence with the known phenomena of phyrical change, tion to our store of geological,kitow!edge.”— CMardiam* 

MACMILLAN AND CO., London. 


Airy (G. B.)— POPULAR ASTRONOMY. 

With Illustrations by Sir G. B. AIRY, K.C.B., Astro¬ 
nomer-Royal. Seventh and cheaper edition. i8mo. cloth. 
4 ?. 6d. 

This work consists of Six Lectures, which are intended “to 
explain to intelligent persons the principles on which the instru¬ 
ments of an Observatory are constructed (omitting all details, so 
far as they are merely subsidiary), and the principles on wHch 
the observations made with these intruments axe treated for 
deduction of the distances and weights of the bodies of the 
Solar System, and of a few stars, omitting all minuti^ of for¬ 
mulae, and all troublesome details of calculation.” The speciality 
of fhk volume is the direct reference of every step to the Obser¬ 
vatory, and the full description of the methods and instruments 
of observation. 

Bastian.—Works by H. CHARLTON 

BASTIAN, M.D., F.R.S., Professor of Pathological 
Anatomy in University College, London, &c. :— 
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This day, in 8vo, price 6 d. 

THEORY of the GLACIERS of SAVOY. 

BY M. LE CHi^NOINE EENDU, 

TRANSLATED BY ALFRED WILLS, Q.C. 

LATE PRESIDENT OF THE ALPINE CLUB. 

TO WHICH ARE ADDED THE ORIGINAL MEMOIR, AND SUPPLEMENTARY ARTICLES BY 

PROFESSOR TAIT and JOHN RUSKIN, D.C.L., 

EDITED, WITH INTRODUCTORY REMARKS, BY 

GEORGE FORBES, B.A., 

Professor of Natural Philosophy in the Andersonian University, Glasgow. 


In 8vo, price i6j. 

THE LIFE AND LETTERS OF JAMES DAVID FORBES, F.R.S., 

LATE PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS. 

BY JOHN CAMPBELL SHAIRP, LLD. 

PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS; 

PETER GUTHRIE TAIT, M.A. 

PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH; 

AND 

A. A D A M S - R E I L L Y, F. R. G. S. 

With Portraits^ Maps, and Illustrations. 

“ It has seldom been our good fortune to peruse a biography so entirely satisfactory as that contained in the present volume. 
There were a wonderful simplicity and uni'y in the character and career of Principal Forbes, and in this delightful memoir the 
living man is so faichfally represented, that those who had only known him as the indefatigable ph3&icist, the demonstrator, if not 
the actual discoverer of the phenomena of glacier structure and motion, or those whom his caieer never reached, will here find 
themselves introduced to a personal acquaintance ; while his many friends and loyal students will gratefully acknowledge that Prof. 
Shairp and his able coadjutors have done their work wisely and well. At once a graceful literary monument to the memory of a 
good man, and an exhaustive scientific manual on the special subiects to w^hich Forbes’s life was consecrated.”— Spectator. 

MACMILLAN AND CO., London. 


Kerji Ready, Price One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR MAY 1874 , 

WITH CHOICE EXAMPLES FROM YARIOHB SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES, 

Edited by JOHN FORBES-ROBERTSON, 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.’^ 

CONTENIS OF May Number— Our Illustrations:—!. “The Beheading of St John,” by Puvis de Chavannes. 
2. “ Lady Sitting Before an Easel Picture ” by M. Corot 3. “ After the Bath,” by Corot The Age of Innocence,'* 
by Samuel Cousins, R.A,, after Sir Joshua Reynolds.—The Exhibitions : The Society of Painters in Water Coloufs, 
the Institute of Painters in Water Colours, the Society of French Artists, NessrBond Street—Art Notes and Gossip:— 

Review. 

SPECIAL NOTICE.— The Publishers take the present opportunity of informing the Readers of “Art*?''that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice exaEhfte"^ 
Painting, Engraving, Sculpture, Pottery^, and Art objects generally. These will be representative both of British md 
Continental Schools. ' 

N.B.— Artists and those connected with Artistic manufacture wishing their works to be reproduce in dife'pag#®' 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London ; SAMPSON LOW, MARSTON, LOW, ^ SEARLE, 188, KC ^ ^ , 
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VICHY -WATEES COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity. 
They make the blood more alkaline and less coagulable, and promote its circulation- In ihe derangement of the digestive funciians, 
and in all the chronical disorders of the abdominal organs, their good effects are shown. The Waters of Vichy are aikalme and 
gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral waters they are 
the most exported. 


Just Published. 8vo. Price 14?. 

A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 

OR, ORGANIC CHEMISTRY. 

By C. SCHORLEMMER, F. R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

London: MACMILLAN AND CO. 


PERUVIAN GOVERNMENT GUANO. 

MESSRS. J. HENRY SCHRODER & CO., 
or EAST INDIA AVENUE, and 15, LEADENHALL STREET, LONDON, 

Hereby Give NOTICE that they are now the SOLE CONSIGNEES of this GUANO in the United Kingdom. 
The price is 13/. per ton, for lots of not less than 30 tons, or 14/. ss. per ton for any smaller quantity. 

Prompt cash, per ton in bags, gross weight at any of their dep6ts. 

Further particulars may be ascertained on application to them or to their Agents— 

Messrs. J. H. SCHRODER & CO., 13, Rumford Place, Liverpool; 

Messrs. "WM. SMITH & CO., 10, Com Street, Bristol, and at King’s Lynn; 

Messrs. EDWARDS, WINKLEY, & CO., 160, High Street, Hull; 

Mr. J. CAMERON SWAN, 1, Dean Street, Newcastle-on-Tyne. 


DISSOLVED PERUVIAN GUANO. 

PREPARED BY 

OHLENDORFF & CO. 


LONDON, ANTWERP, HAMBURGH, and EMMERICH-ON-RHINE. 


GUARANTEED TO CONTAIN 

Nitrogen equal to lo per cent, of non-volatile Ammonia, 

^4 ” SsoSble I Guano Phosphates, 

Price :—14/. per ton for 30 tons and upwards. 

15/. „ lots under 30 tons. 


Delivered free at any of their depots in the United Kingdom 
AGAINST CASH, 

This Manure is prepared from GENUINE PERUVIAN GOVERNMENT GUANO. The result of its 
Special treatment is, that the ammonia is fixed, the phosphates in the raw Guano rendered SOLUBLE and the Manure 
fctt Ought into the condition of a free dry powder. 

It loses nothing from exposure to the atmosphere, or to the heat of the sun. It is offered to the Farmer with a 
Guarantee of its composition, and is, in fact, the richest, and, considering the quality, the cheapest guaranteed 
Manure at present in the market Its fertilising properties are such as will enable the consumer to derive the 
greatest economical advantage from the'use of Guano. 

OHLENDORFF & CO. 


Offices :—ii<^ Fenchurch Street, London, E.C. 

WORK^ :—^At Plaistow, near Victoria Docks. 

Depots In London, at the above Works, and at the principal Outports. 


Picmtoi by R. Clay, Soies, & T^x«r. at j and a Brt^ Strcn^ Hill, in the Cityot London, and pubILdied by Macmillan & Cow 
at'tbe Cffice, ag and 30, ^Bedferd Covoat Garden.—T hukso ay. May ai, 1874. 




A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind which builds for aye .”— Wordsworth 
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Registered as a Newspaper at tke General Post Office. [All Rights are Reserved. 


LONDON INTERNATIONAL EXHIBITION 

AND ROYAL ALBERT HALL, SOUTH KENSINGTON, 1874. 
OPEN DAILY, 10 a.m. to 6 p,m. 

MILITARY BAND 

' , At Tlsms ereiy THURSDAY and SATURDAY. 

PERFORMANCE on the GRAND ORGAN 

" By Mr. WILLIAM CARTER, DAILY at 4. 

EXHIBITION OF WINE 

. (Tasting permitted) 

OPEN DAILY, Twelve to Five. Season Ticket holders admitted WITH¬ 
OUT EXTRA CHARGE. Other Visitors will be charged 6 d. extra to 
the Cellars, 

TECHNICAL INSTRUCTION. 

Packets of FIFTY TICKETS may be purchased for Schools at each 
Ticket, and for Arthans at 6d each Ticket, admis.sible to the INTER- ■ 
NATIONAL EXHIBITION and ROYAL ALBERT HALL EVERY 
DAY except W EDNESDAY, from Tea to Six. 

SCHOOL OF COOKERY. 

LECTURE (with Practical Illustrations) by Mr. BUCKMASTER, every 
SATURDAY at Three. 

GRAND OPERA CONCERT 

On SATURDAY, June 6, at Three. 

ADMISSION to the EXHIBITION and ALBERT HALL, X5. Dmly. 

, , . (Wednesdays, as. 6d.} j 


UNIVERSITY 'COLLEGE, TORONTO.-- 

Anplications will be received up to August igth from Candidates for the 
PkOFESSORSHiP of NATURAL'HiSTuRY in this College. The 
snkla! salary is ^1^550 cnrrcB'Cy per anyum, rising to £700 currency by 
additions ol £$0 cuiwncjr at intervals of five years. ITie applications, 
with testiraonials [oiiginals or certiied copies) are to be addressed to the j 
Hon. Afxhieald McKellar, Provincial Secretary, Toronto, Ontario, 
in envelopes marked Natural Hjstory,*’ and should be posted so as to 
reach Mm on or bafcre August 1:5, . - ■ 

The Academic Year of the College will begip on October xst, and Lec¬ 
tures will begin oa October stk 

JOHN McCAUL, LL.D., President. 

University College, Toronto, May aad, 1874. 


SCIENTIFIC BOOKS.—A few copies can 

Still be had ©f Sowerby’s Mineral Conchology, Biitiah and Exotic Mine¬ 
ralogy, Erglkh Fungi, British Misceliany, Zaclogics! Journal, Genera 
: of blieil!s, Species Concholoniim, Tankcrvile Cat,, Ac.,,See., as w«^ll as 
a large steefc 01 second-hand bcoics on Geology, CoBchtoln^V Eatosa©- 
logy,, &c. &c. SOWERBY, 167A, Stnmd. 


UNIVERSITY OF LONDON. 

NOTICE is Hereby Given, that the next Half-yearly Examination for 
MATRICULATION in this L^’niversity will commence on MONDAY, the 
sgth of June, 1874. In addition to the Metropolitan Examination, Provin¬ 
cial Examinations will be held at St. Ctthbert’s College, U$haw ; Stony- 
hurst College ; Owens College, Manchester j Queen's College, Liverpool 
and Queen's College, Birmingham. 

Every Candidate is required to transmitliis Certificate ot Age to the Re¬ 
gistrar (University of London, Burlingtor Gardens, London, W.) at least 
fourteen days before the commenceinent oi he Examination. 

Candidates who pass the Matriculation Ekainination are entitled to pro- 
1 ceed to the Degrees conferred by the Uuiver-ity in Arts, Laws, Science, and 
Medicine. This Examination is accepted i) by the Council of Military 
Education in lieu of the Entrance Ex^minaian otherwise imposed on Can¬ 
didates for admission to the Royal MilitaryColiege at Sandhurst; and (2) 
by the College of Surgeons in lieu of the Ireiiminary Examination other¬ 
wise impo-ed on Candidates for its Fellowsip. It is also among those Ex- 
aminationsof which some one must be passd (i) by every Medical Student 
on commencing his professional studies; aid (2) by every person entering 
upon Articles of CIerk^hip to an Attorney-any such person matriculating 
in the First Division being entitled to exemtion from one year's service. 

WILLIAM CARPENTER, M,D. 

Registrar, 

May 36, 1874. 


PRELIMINARY EXAM. 'iN. ARTS»COLL SURG., June 1874. 

MR. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, will shdly begin to' read #ith ' Classes 
for this Examination. Mr. Hanfeury ijassisted by efficient Lecturers 
in French, Chemistry, and an* has passed several Pupils for 

this Examination, to whom refeiences se allowed. An early Cias.s. will 
commence towards the latter part of ebrtiary _and a lat*r one about 
Lady Day- Fee for the Course, from to 12 guineas, atcordmg to the 
time of commencement and number of ibjects taken up.—Address, 24 
Old Square, lincola’s Inn, W.C 


MATRICULATION EX.YMINATIOh LOND. UN IV., June 1874. 

MR. HANBURY, M.A.,Wrangler and late;' 

Senior Scholar of his College, reads wli Pupils far this ' 

Mr. Han bury is assisted by efficient-ecturers in F'refick Cbe*d^jryr‘L 
and Classics, and has been particular]successful for this. 
having passed fifty-three Pupils, to wem references fe© 
early class about Lady-day, and a tef o-ne will we' 

of February.' Fees for the twe i'4/. and-' 
For further"particmlars, address, to a 0 ,w Sqaa^, ' W*,C-' 

Two of Mr. Hanbury’s pupik passe the ' 

J,aauaty 1S73, m the Honours mdA 

A few Residents ca .*! be I®. tease*.,^ • 
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ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Proh 
E, V. GARDNER, F.E.S.* F.S.A., 44. Berners Street, W 


TO NATURALISTS and GEOLOGISTS. 

In the River Marshes near the picturesque ruin of Orford Castle, Suf^ 
folk, a lately made cutting in the Crag formation is hringir g to light 
numerous Fossils, including some of the rarer species in a lugh state 
of preservation ; and arragements are now being made by means of 
a small Subscription Irorti Naturalists vho may wish to possess sets of 
these Fossils to secure as many of them ss possible -while the cutting is 
open. The collecting operation, and the labelling the Fossils will be 
done under the direction of Mr. Charleswosth, while details can be had 
by -written application (with scamped envelope) to Fredc. Coliingwood, 
Esq., F.G.S., 4, Sc- Martin's Place, Trafalgar Square, W.C. 


NOTICE.— To Science Classes. — MOT- 

TERSHEAD & CO., Laboratory Furnishers, Exchange Street, Man¬ 
chester, supply all the Apparatus enumerated in the South Kensington 
Lists for the use of Teachers of Physical Science (Light, Heat, Elec¬ 
tricity, Magnetism, &c.), and. -will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Esiimates 
on application. ^ Orders exceeding in value delivered free to any 
railway station in England. 


NATURAL SCIENCE MASTERSHIP 

Wanted after July 31 next by a Graduate of Cambridge, in a first- 
rate Grammar School. The highest teitirnrnia’s —^Aduress, M. A., care 
of Nature, 29, Bedford Street, Covenc Garden, London, W.C. 


A YOUNG LADY seeks a RE-ENGAGE- 

MENT as GOVERNESS in London She is capable of teaching the 
rudiments of NATURAL SCIENCE.and has a thorough knowledge of 
Frcitch, German, and the usual branches of a sound English Education. 
—^Address, Miss K., Nature Office, 29, Bedford Street, Strand, W C. 


REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE JUSTERSHIP in a good School, by a 
CAhl BRIDGE HONOUR-dAN.—Address—Alpha, care of the Pub¬ 
lishers of Nature, 29, Bedfcrd Street, Strand, W.C. 


A D.Sc. (Lond.), Master in a Public School, 

proposing to spend some veeks in Germany, would undertake The 
chargeot Pupils.—ForTewas, ihc., address D.Sc , Nature Office. 


To ASTRONOMERS and OTHERS_A 

skilful Photographer, _vhc is a Cheniht and Amateur A.stronomer, and 
possesses aho seme Literry Ability, vds.he'^ Lr an ENG.AGEMtLKT 
in -which these qualificaiios would be of service.—D.W., Doctor’s Cot¬ 
tages, South, Shore, Blackpol. 


■WANTEDtoPUlCHASE.a CLASSIFIED 

COLLECTION of BRrlSH BIRDS' EGGS. Most all be well 
authenticated.—Apply, siting ttuns, to E. E. B., care of Messrs. 
Macmillan and Do., Bedord Street, Strand, W.C. 


FOR SALE. 

AN AMATEURS COEEECTION of FOS- 

SILS (stratigraphically armged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells. Sitable for a student of Primeval and Progres¬ 
sive Natural History. Fr particulars apply to X Y.Z., care ot the 
'Publhher of Nature, at,, Icdford Street, Strand, W.C. 


NATURE*—Waned clean Copies of Nos. 

30 , 13, and iiS. Natus Office, 29, Bedford Street, Strand, W.C. 


A LADY require!a RE-APPOINTMENT. 

German, French, the Ekaents of Natural Science, together -with all 
the tjsu^ Branches of Ediation. Highest References can be given.— 
Address, care f the Pubbshers of Nature, 29, Bedford 

Street, Covent Garden, WC. 


THOMAS D. RUSSELL, 

GEOLOGIST Sc MIGROSCOPIST, 

48, ESSEX STREET, STRAND, -W.C. 


(Late ^ Arundel Street.) 


British Rocks—100 Sp^mens «» One Guinea. 

British F«^sils~ioo . ... One Guinea. 

Collccrion^and Spedmens of 
Bjjtislb, Fosals from ill Crag to t!be Siliirian indiadve. 
{fialigwss 


JAMES WOOLLEY, SONS, & CO. 

69, MARKET STREET, MANCHESTER. 

CHEMICAL APPARATUS AND REAGENTS, 

For Lecture and Oass Demonstration, Laboratory Instruction, &c. 

SETS OF APPARATUS AND CHEMICALS 

For the various Public Examinations. 

Poriahle Chemical Cabinets adapted for Frivale Study, 

Price Lists on Application. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Acces.sory Apparatus, fully illusj- 
trated, forwarded on receipt of 6 Stamps. 


HENRY CROUCH, 

66 , BARBICAN, LONDON, E.C., 

Nearly opposite Al^ersgate Street Station, Metropolitan Railway, near 
the General Post Office. 


TRUSSES (Self-adjusting), in use for the 

Dst sixty years, and sxme as worn by his late Majesty William IV, 
From lor. each. SALMON ODY & CO , by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8r. ; Ladies’ Chest Expanders frDm sr. fiil S.\L- 
MON ODY & CO, 292, Strand, London. Established x 8 o 5 . 


ELASTIC STOCKINGS for Varicose Veins 

or Wkak Joints ; and LADIES' ABDOMINAL BELTS, made to any 
5-ize. Directions lor self-measurement and prices po&t free. SALMON 
ODY & CO., 292, Strand, London 


RUPTURES.—BY ROYAL LETTERS PATENT. 

■WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwardsof jeo Medical Men to be the most effec¬ 
tive invention in the curadve treatment ot Hernia. The use of 
a steel spring, .so cf en hurtful in its effects, is he/e avoided ; a 
soft bandage beirg worn found ihe body,^v.hile the requirite 
,, resisting power is supplied by the MuC-hlAlN PAD ami 
Patent LKVER, litnrgwhh so much ease and closeness 
/ithat it cannot be detected, and may be worn during_sleep. A 
Aru descriptive circulai may be had, and_the Truss (wtrich cannot 
fad to fit) fcTwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier. 



JOHN WHITE, 228, Piccadilly,- 

Price of 3 Single Tiuss, i6j., 21^., 26s. fin/-, snd 31s. 6d. ) 
,, Double ,, 3ir. 425., and 524:. dof. > 

„ Umbilical „ 42^. and 52^. €d. ) 


Post- 
free. 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of -weakness and Swell ngs of the Leg% 
Sprains, &c. They are porous, light La texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6it., 7s. 6 j'., 3as.,and i6s. each. 
Postage free. 

JOHN "WHITE, Manufacturer, 22S, Piccadilly, London. 


Now ready, 

NEGRETTI & ZAMBRA’S 

NEW ENCYCLOPEDIC CATALOGUE 

Of Optical, Mathematical, Nautical, Electrical, Galvanic, Magnetic, Pnoa- 
matic. Hydraulic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL INSTRUMENTS, 

Containing very numerous Comparative Tablet'of Reference, and illasirated 
by upwards of Eleven Hundred Engravings. Royal 8vo, cloth, gilt lettered* 
Price 5s. 6ci, 

NEGRETTI AND 2 AMBRA, 

SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 

FOZEORN VIADUCT, 

45 Comhill, 123,, Regent Street, and Crystal Palace, Sydenlmm, L<aA»f. 
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THE LONDON &: GENERAL WATER PURIFYING COMPANY, LIMITED. 

PATEOT CISTEEHEILTEES, CHAEGED SOIELY WITH ANIMAL CHARCOAL. requIriDg, when once fixed, no attention whatever. 
House Cistern, fitted And superior to all other-s. Professor Frankland's reports to the Eeqjstrar-General, July 1866, November Portable Cktem 

with a Cistern Filter. 1867, and May 1870. See also the Lancet, January 12, 1867. Also Testimoniak from Dr. Hassail, September Filter. 

23, 1863; Dr. Lankester, September 30, 1867 t Dr. Letheby, Februaiy 15, 1S65, and December 1872. 

■ Price lor. and upwards. Portable Filters on this system, i 5^. to ;^3. 

Patronised and used by Her Majesty Jhe Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring¬ 
ham ; by H.R.H. the Duke of Cambridge; the Hite of the Medical Profession; and at the London, St. 

George’s, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water.Testing Apparatus, cor. 6d, and 2ir. each. 

Danchell’s Testing Apparatizs for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one.—/^zlokDvKE on the Preliminary Duties of Health Officers. 

Pocket Filters from 6<ff to dr. each. Household and Fancy Filters from i2r. &d. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office, 

257 > STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read “ Water: its Impurities and Purification,” price, per post, 






Now ready, price cor. 

JOURNAL OF THE ROYAL GEOGRA¬ 
PHICAL SOCIETY. 

Vol. XLIII. 

Edited by W. H. Bate.=», F.L.S., Assistant-Secretary. 
CONTENTS, 

t. On the Garo Hills, By Major H. H. Godwin-Austen, R.E. 

2. On a Projected Railway Route over the Andes. By R. Crawford, C.E. 

(Map.) 

3. Journey from Kioto to Yedo. By C. W. Lawrence. (Map.)'* 

4. Journey from Bandar Abbas to Mash-had, by Sistan, wdth some Account 

of the last-named Province. By IMajor-Gen. Sir F. J. Goldsmid, 
K.C.S.I. .(Map.) 

5. On Discoveries East of Spitsbergen, and Approaches towards the North 

Pole on the Spitzbergen Meridian. By C. R. Markham, C.B. F.R.S. 
JMzp.) 

6 . Notes of a Journey in Southern Formosa. By J- Thomson. (Map.) 

7. Narrative of a Journey through Western Mongolia, By Ney Elias, 

jun.^ (Map.) 

8. The Site of the Lost Colony of Greenland Determined, and Pre-Colum¬ 

bian Discoveries of America Confirmed from Fourteenth-Century 
Dcjcuments. By R- H. Major, F.S.A. (Four Maps ) 

9. Recent Surveys in Sinai and Palestine, By Major C. W. Wilson, R,E. 

(Map.) 

10. Recent Elevations of the Earth’s Surface in the Northern Circumpolar 
Regions, By Henry Howorth. 

ir. Notes on M. Fedchenko’s Map of Maghian. By R. Michell. (Map.) 

12. Notes on Seistdn. By Major-Gen. Sir H. C. Rawlinson, K.C.B. 

(Map.) 

13, Report on the Country Aroimd Aden. By Captain G, J. Stevens. 

(Map.) 

Fellows are requested to apply for their Copies at the Office of the 
Society, 1, Sarile Row, Burlington Gardens, W, 

JOHN MURRAY, Albemarle Street 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clahi^ Secretary to the Central Chamber of 
Agriculture, 

Iksvotes speoalattenrion to the di^ssions and proceedings of the Cham- 
Iwrs 'Of .AgricaEdtare M Gr^^ Britam (which now number upwards of 
18,000 inembem), besides giving originM papers on practical farming, 
and a mass of mteffigence of particular value to the a^culturist. ; 

The London Ccuu,, S«ed, Hop, Cattle, and other Markets of Monday j 
are specialiy rej^arted in this Jowimal, which is despatched the same \ 
evening so as to msure delivery to coainti^ subscribers by the first post 1 
on Tuesday morning. Price 3^/., or prepaid, 151. a year post free. j 

PuKhshod by W* PICELERINGj, ax,, Amndel Street, S'trand, W,C. ' 


HOLLOWAY’S OINTMENT and PILLS. 

Hearty and Healthy.—^The experience of thousands has amply demon- 
crated the power possessed by these healing and purifying remedies of 
removing cutaneous eruptions and relieving fistulas and abscesses. 
These hidden evils frequently rob life of every comfort, through the 
reluctance of the sufferer to e^se bis infirmity. Holloway’s Ointment 
OTperseies such dreadful publicity by placing within reacffi of all plain 
in'Stmcli'oas for ctin,iig themselves, without any d^ger and without the 
necessity of laeatiomng their malady to any one. The most bashful 
need only send to any dieinist for thtte rauedies, read their “directions 
for us^” forth in clear, precise, pertinent language, aud cute their 
own infirmities | 


^‘THE GARDEN/’ 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


*'THE GARDEN ” is conducted by William Robinson, F.L.S., Author 
of “Hardy Flowers,” “Alpine Flowers for English Gardens," “The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


* THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4^. per Copy. It may also be had direct from the 
Office at 5s. for a Quarter, gr. pd. for a Half-year, and lOr- 6d, for a Year, 
payable in advance, and in Monthly Parts. Specimen (Jopies (post-free), 

37, Southampton Street, Covent Garden, S.W, 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S, &c., 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In¬ 
sects ; naore especially to work out the history of those w’hich attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities- To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &:c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-fi.ve Cents paid strictly in advance, including postage to United, 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interestiiigSHm- 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Curreatof DrtsgS 
and Chemicals of every description are given in each puiabet fcr'New 
York, Boston, and Philadelphia, with Tables of Imposm : ' ' 

EIGHTH VOLUME^ commenced wdthJauBsaary'B^lM". 

DEXTER & CO., PUBLISHED, ^ ■ 

Spiuce Street, New York; 4SI, HattoVfflT'Stoeet. Boston; X4p,, South 

4th Streeli ' 
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SCOTTISH PROVIDENT INSTITUTION, 

EDIHBXJKGH : 6, St. Andrew Square. LONDON : 18, King William Street, EX. 

Its Advantj^ges over other offices are :— 

A larger immediaie assurance for the same premium, with the prospect to good lives oj eventually receiving very considerable additions. 

Thus 2^1,200 or 1,250 may he secured at once for the premium usually charged for 1,000 only; and policies origmally 
for, say,/i,000, have been increased to/i,400, £1,600, or even to£i,Soo. 

FINANCIAL POSITION. 

The Fund, accumulated entirely from the premiums, exceeds;^2,250,000. Notwithstanding its low rates, no Office of the same 
ge (Established 1837) has so large a Fund, or shows so large an increase from year to year. 


NOTICE. 

There will be PUBLISHED, in 'NATURE for JUNE 4, a NOTICE of the Eminent Naturalist, 

CHARLES DARWIN, F.R,S. 

By DR. ASA GRAY, With a PORTRAIT beautifully ENGRAVED ON STEEL, by CHARLES H. JEENS, 
Forming the THIRD of the SERIES of ILLUSTRATED ARTICLES on 

“ SCIENTIFIC WOR TRIES. ” 

The Publishers would urge upon all regular Subscribers and Readers of Nature to bring this Announcement under the 
notice of their Scientific Friends, and those who are Members of Scientific Societies, before their co-Members. 

As the printing of the Portrait requires considerable time, it is requested that Orders for Extra Copies be given at the earliest 
possible moment. 


NEW WORK BY RICHARD A. PROCTOR, B.A. 

Just published, in 8to, illustrated by^ 22 Lithographic Charts (4 coloured) and 
22 Woodcut Diagrams, price i6j.. 

THE UNIVERSE AND THE COMING 

TRANSITS : Presenting Researches into and New Views respecting 
the Constitution of the Heavens ; together with an Investigation of the 
Conditions of the approaching Transits of Venus. By R. A. PROCTOR, 
B.A., Honorary Fellow of King's College, London. 

"One of the most exhaustive of modem astronomical treatises.”— 
Standard. 

"We heartily commend this book to the attention of our readers; its style 
is plain, but its matter and substance will gratify their utmost expectations 
of the grand and the sublime .”—Edinburgh Ccurant. 

London; LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, in 8vo, price ts. 6 d. 

REPORT upon the SANITARY CONDI¬ 
TION of the DISTRICTS of the COMBINED SANITARY AU¬ 
THORITIES of OXFORDSHIRE, from Lady-day 187^ to Lady-day 
1874. By GILBERT W. CHILD, Officer of Health to the above 
Authorities. 

London; LONGMANS, GREEN, & CO., Paternoster Row. 


DAVID HUME'S PHILOSOPHICAL WORKS. 

Now ready, in 2 vols. 8vo, cloth, price a&r. 

A TREATISE on HUMAN NATURE, 

heing an Attempt to Introduce the Experimental Method of Reasoning 
into Moral Subjects ; and Dialogues conceraing Natural Religion. By 
DAVID HUME. Edited, wim Preliminary Dissertations and Notes, 
hyT. H. Green, M.A., Fellow and Tutor, BaU. Coll. Oxford, and the 
Rev. T. H. Grose, M.A. Fellow and Tutor, Queen's Coll. Oxford. 

In the Autumn, in 2 vols. Svo, uniform, 

HUME’S ESSAYS, MORAL, POLITI- 

TICAL, and LITERARY, with Notes, &c., by the same Editors. 

■*»* These four volumes will form a New and Complete Edition of David 
Home's " Philosophical Works," to be had in Two separate Sections, as 
above announced. 

London ; LONGMANS, GREEN, & CO., Paternoster Row. 


Eighth Thousand, cloth, air-, 70 Plates, 4 Coloured. 

HOW TO WORK WITH THE MICRO. 

SCOP^ A complete Manual of Microscopical Manipulation. A full 
a«cnptioo of many new processes of investigation, taking photographs, 

HARRISON, PaH MalL 


DIL LIONEL BEALE, F,R.S. 

1. PROTOPLASM.—I. DissentiOnL II. De¬ 

monstrative. III. Sjrcuktive. 3rd Editicm. 16 Coloured Plates 

2. BIOPLASM, or Livmg Matter. 22 Plates. 

' London: J. A, CHURCHILL: 

PlwMeiphia: LINDSAY & BLAKISTON. 


WORKS BY MR. E. B. TYLOR. 


Now ready. Second Edition, 2 vols. 8vo, 24^. 

primitive CULTURE : Researches into 

the Development of Mythology, Philosophy, Religion, Language, Art, 
and Custom. By EDWARD B. TYLOR, LL.D. F.R.S. 

^ "Mr. Tylor’s work is a monument of enormous reading and conscien¬ 
tiously acquired knowledge. His book is one of a kind of which we hope to 
have an increasing number—the hook of a man trying to know all about 
his subject that can be known, and more than has been known hitherto.”— 
Pall Mall Gazette. 


By the same Author. 

RESEARCHES into the EARLY HIS- 

TORY of MANKIND, and the Development of Civilisation. Second 
Edition. 8VO, i2j. 

"This volume is the most important contribution to the history of civili¬ 
sation and of the human race which we have received fer many years past. 
It i.s a book of remarkable ability, and which betraj's in every page the 
traces of unwearied research.”— E7iglish Ckurchmaji. 

"It would be impossible to give any idea of the interesting series of facts 
brought together in an eminently suggestive manner in this valuable book.” 
—Westminster Review. 

JOHN MURRAY, Albemarle Street. 


In royal 8vo, cloth extra gilt, price 3ir. 6 d. 

contributions to SOLAR PHYSICS. 

By T. NORMAN LOCKYER. F.RS. I. A Popular Account of In- 

quiries into the Physical Constitution of the Sun, wdth especial re'e- 
rcnce to Recent Spectroscopic Researches. 11 . Communications to the 
Royal Society of London and the French Academy of Sciences, with 
Notes. Illustrated by 7 Coloured Lithographic Plates and 173 Wood- 
cuts. 

"The first part of the wurk, presenting the reader wath a continuous . 
sketch of the mstory of the various inquiries into the physical constitution 
of the sun, cannot fail to be of intere.st to all who care for the revelations of 
modem science: and the intere.st will be enhanced by the excellence of 
the numerous illustrations by -which it is accompanied.”— Aihcnceum. 

" The book may he taken as an authentic exposition of the present state 
of science in connexion with the important subject of spectroscopic analysis. 

. . . Even the unscientific public may derive much infonnaiion from it.” 
—Daily News. 

London; MACMILLAN & CO. 


Now ready, small demy Svo, price 6 s. 

A TALE of AGES. Being a Description 

of some of the Geological and Historical Changes w^hich have occurred 
in the Nemhbourhood of, Edinburgh. By RALPH RICHARDSON, 
Secretary Edinburgh Geological Society. 

EDMONSTON & DOUGLAS, Edinburgh. HUIMILTON, ADAMS^ & 
C 0 .» Lcodon. 
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DIARY OF SOCIETIES. 


Lokdon 

THURSDAY, May 28. 

Rovai- Institution, at 3.—Crystals : N. S. Maskelyne. 

FRIDAY, May 29. 

Royal Institutiok, at 9.—The Roman Catacombs : Dean Stanley. 
Gresham Lectures, at 7.—Digestion and Indigestion: Dr. E. S. Thompson. 

SATURDAY, May 30- 

Royal iNSTrruTroN, at 3.—The Planetary System: R- A. Proctor. 
Gresham Lectures, at 7.*—Magnetism: Dr. E. S. Thompson. 

MOHDAY, June i. 

Royal Institution, at 2.— General Monthly Meeting. ' 

Geographical Society, at i.—Anniversary. 

TUESDAY, June 2. 

Zoological Society, at 8.30. —On the Osteology of the Marsupialia ; Part 
V.: Prof. Owen.—DescriDtiones Annulatanim novonim mare Ceylonicum 
habitantium ab honoratissimo Holdsworth coliectomm : Dr. E. Grube. — 
On the nature of the Sacs vomited by the Homhills ; Dr. J. Murie. 
Horticultural Society, at 2.—Meeting of Coimdl. 

Royal Institution, at 3.—Musical Instruments: Dr. W. H. Stone. 

WEDHESDAY, June 3. 

Microscopical Society, at 8. 


I TISLEY’S 

I PEiroULITM APPARATUS, 

j With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X I ft, square), which serves as a Stand for the instrument to 

■work on ... ... ••• .. •- ••• •— £x!2 o © 

Reflectors for projecting the Figures on the Screen ... ... 2 12 6 
N.B.—Specimen Curves, on card, post free ... per doren... 03® 
A Set of 30, including the principal Figures from i : i to i : 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... @36 

I EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

i For performing msmy of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ••• £5 5 o 

TISLEY AND SPILLER, 
OPTICIANS, &C., 

17 2, PROMPT ON ROAD, S. "W. 

(Three minutes* walk from South Kensington Museum). 

NEW ELECTRICAL ANEMOMETER. 

I SHAFT REQUIRED. 

I INVENTED BY 


THURSDAY, June 4- 


J. E. H. GORDON, Caius College, Cambridge. 


Royal Institution, at 3.—Crystals: N. S. hlaskelyne- 
Horticultural Society.— Great Summer Sho-w. 

Chemical Society, at 8.—On Dendritic Spots : H. Adrien.—On the Acidity 
of Normal Urine: J. Reoch.—On certain compounds of Albumen with 
Acids: G. S. loknson.—On a simple form of Apparatus for estimating 
Urea m Urine: Dr. W, J. Russel and S. H. West.—On Ipomaeic Add: 
E. Nelson and J. Bayne.—On the Action of Chlorine and Bromineoa Iso- 
U dinap-hthyl: W. Smith.—On Acetyl Sulphite and On a new formation of 
Telu'ol ; Dx. D. Tommasi. 

Manchester 

TUESDAY, June 2. 

Geological Society, at 8.30.—Siliceous Boulders. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

Il kaTjimg hsm suggested that ike pukUcatim of a weekly Diarj 
in Nature of the Meetings,, &a of the various ^ovineial Scien¬ 
tific and Literary Societies would be found very useful^ not only 
to the Members of smh Societies^ but to all who are interested in 
scimtiifie and literary subjects^ the Publishers have determined to 
devote a portion 0; their Advertisement columns to this purpose, and ; 
to irneri NOTICES OF MEETINGS, SUBJECTS OF LEG- | 
TURES, at the nominal charge ^ One ShSBng ^r each i 
imerthn. j 


Mr. APPS is now prepared to supply the.«>e Instru¬ 
ments complete with wires and six-celled battery at the 
following prices 

No. I. to indicate direction on an 8-in. dial, ;^3o. 
No. II. to indicate direction and velocity on dials, 

No. IV. to indicate direction, and print direction 
and velocity, ^100. 

In these instruments the communication b^ween the 
vane and dial is made by 3 or 4 insulated wires. 

The battery has to be recharged once in 5 months 
(about). 

The paper can he cut off as soon as desired, but the 
J reels only require refilling once 2 in months, 
i The registering instrument can be placed at any 
i distance from the fans or cups. 

I The clock of the recording instrument being fitted 
j with a dial, there is no necessity for a timepiece for 
! general purposes. 

j This instrument is now to he seen at "^./ork in connec- 
j tion with the Society of Arts’ Testing Rooms, Intema- 
I tional Exhibition, South Kensington ; and a 

( No. IV. Anemometer may now he seen in action at 

A, APPS, 

433, STRAND, LONDON, W.C. 


DRAPER’S INK (DtCHROIC). 
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The Publishers of NATURE be glad if the Secretaries of \ XHE NE'W BLACK! INK! 

Sockties will aid them in their endeavours to make this weekly j DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Dmrf as complex and useful as possible. Notices intended for 1 

^ PubHshen, by | 


It has'been adopted' 


Office^29, BEDFORD STREET, STRAND. 


} It writes almost instantly Full Black. 
i Does not corrode Steel Pens, 
i Is cleanly to use, 'and not liable to 
I Blot. 


Flow* easily from the Pen- 
Blotting-paper may be applied at the 
moment of writing. 


“ NA TURE.” 


TO BE HAD OR ALL STAT/OiVERS. 


Nearly all the Back Numbers of Nature may be obtained 
through auy Bookseller, or of the Publishers,, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all commuiiicatioiis re¬ 
lating to Advertisements shoirid likewise be addressed. 

Now ready, Yob S, botmd in cloth, price tos. 6 d. 

Cloth Cases for binding all the volumes, price is. 6 d. 

Reading Cas^ to hold 26 numbers, price 2J. 6 d. 


FRY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 
Awarded to J, S. FRY & S:0m', 


O A Pt A C A S 


To be had through any bookseller ;or 

Office, , , , , [ f^icsB Carasas and iA«r Ctem „. 

29, BEDFORD STREET, STRAND, W.CL ■ | 
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WORKS IN PHYSICAL SCIENCE. 


Flower (W. H.)—‘An INTRODUCTION to 
the OSTEOLOGY of the MAMMALIA. Being the sub¬ 
stance of the^ Course of Lectures delivered at the Royal 
College of Surgeons of England in 1870. By W. H. 
FLOWER, F.R.S., F.R.C.S., Hunterian Professor of 
Conaparative Anatomy and Physiology. With nunaerous 
Illustrations. Globe 8vo, 7^. (id. 

Although the present work contains the substance of a Course 
of Lectures the form has been changed, so as the better to adapt 
it as a handbook for students. Theoretical views have been 
almost entirely excluded ; and while it is impossible in a scien¬ 
tific treatise to avoid the employment of technical terms, it has 
been the author's endeavour to use no more than absolutely 
necessary, and to exercise due care in selecting only those that 
seem most appropriate, or which have received the sanction of 
general adoption. With a very few exceptions the illustrations 
have been drawn expressly for this work from specimens in the 
Museum of the Royal College of Surgeons. 

Galton—Works by Francis Gallon, F.R.S.— 

METEOROGR APHICA, or Methods of Mapping the Weather. 
Illustrated by upwards of 600 Printed Lithographic Dia¬ 
grams. 4to, gs. 

As Mr. Galton entertains strong views on the necessity of 
meteorological charts and maps, he determined, as a practical 
proof of what could be done, to chart the area of Europe, so 
far as meteorological stations extend, during one month, viz. the 
month of December 1861. Mr. Galton got his data from au¬ 
thorities in every part of Britain and the Continent, and on the 
basis of these has here drawn up nearly a hundred different maps 
and charts, showing the state of the rveather all over Europe 
during the above period. 

HEREDITARY GENIUS : An Inquiry into its Laws and 
Consequences. Demy Svo, 12.?. 

'*A most able and most interesting book.^’— Times, “We 
knows through the admirable labours of Mr. Galton, that Genius 
tends to be inherited.”—Darwin’s “Descent of Man,” vol. i. 
P. 3 * 

Geikie (A.)—SCENERY of SCOTLAND, 

"Viewed in Connection with its Physical Geography. With 
Illustrations and a new Geological Map. By ARCHI¬ 
BALD GEIKIE, Professor of Geology in the University 
of Edinburgh. Crown Svo, loj. (id. 

“We can confidently recommend Mr. Geikie’s work to those 
who wish to look below the surface and read the physical history 
of the Scenery of Scotland by the light of modern Science.”— 
Saturday Review. “Amusing, instructive, and picturesque.”— 
Times. 

Guillemin.—The FORCES of NATURE: 

A Popuiat Introduction to the Study of Physical Phe¬ 
nomena. By AMEDEE GUILLEMIN. Translated 
from the French by Mrs. Norman Lockyer; and 
Edited, with Additions and Notes, by J. Norman 
Lockyer, F.R.S. Illustrated by ii Coloured Plates and 
455 Woodcuts. Second Edition. Imperial Svo, cloth, 
extra gilt, 31 a 6 d. 

Translator and Editor have done justice to their trust. The 
text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence 
in regard to idiom ; while the historical precision and accuracy 
pervading the work throughout speak of the watchful editorial 
supcrvMon which has been given to every scientific detail. 
Nothing can well exceed the dearness and delicacy of the illus¬ 
trative woodcuts, borrowed from the French edition, or the 
purity and chromatic truth of the coloured plates. Altogether 
the work may be said to have no parallel;, cither in point of ful¬ 
ness or attraction, as a popular manual of physical science. . . 
. , What vre feel, however, bound to say, and what we say 
■ with pleasure, is, that among works of its ckss no publication 
■can stand comjttriS'Oii either in literary completeness or in artis- 
^ace with It ,”—Saturday Remm\ 


Hooker (Dr.)—The STUDENT’S FLORA 
of the BRITISH ISLANDS. By J. D. HOOKER 
C.B. F.R.S. M.D. D.C.L., Director of the Royal Gar¬ 
dens, Kew. Globe Svo, ioj*. 6d. 

The object of this work is to supply students and field-botanists 
with a fuller account of the Plants of the British Islands than 
the manuals hitherto in use aim at giving. The ordinal, generic, 
and specific characters have been re-written, and are to a great 
extent original, and drawn from living or dried specimens, or 
both. “ Cannot fail to perfectly fulfil the purpose for which it 
it is intended .”—Zand and Water. “ Containing the fullest and 
most accurate manual of the kind that has yet appeared.”— 
Fall Mall Gazette. 


Huxley (Professor).—LAY SERMONS, AD¬ 
DRESSES, and REVIEWS. By T. H. HUXLEY, 
LL.D. F.R.S. New and Cheaper Edition. Crown Svo, 
7 a ^d. 

Fourteen Discourses on the following subjects :—i. On the 
Advisableness of Improving Natural iSiowledge. 2. Emanci¬ 
pation—Black and White. 3. A Liberal Education, and where 
to find it. 4. Scientific Education. 5. On the Educational 
Value of the Natural History Sciences. 6. On the Study of 
Zoology. 7. On the Physical Basis of Life. 8. The Scientific 
Aspects of Positivism. 9. On a Piece of Chalk. 10. Geolo- 
logicM Contemporaneity and Persistent Types of Life. ii. 
Geological Reform. 12. The Origin of Species. 13. Criti¬ 
cisms on the “Origin of Species.” 14. On Descartes’ “Dis¬ 
course touching the Method of using one’s Reason rightly and 
of seeking Scientific Truth. ” 

LESSONS in ELEMENTARY PHYSIOLOGY. With 
numerous Illustrations. New Edition. i8mo, cloth, 4s. 6d, 

This hook describes and explains, in a series of graduated 
lessons, the principles of Human Physiology, or the Structure 
and Functions of the Human Body. The first lesson supplies 
a general view of the subject. This is followed by sections on 
the Vascular or Venous System, and the Circulation ; the Blood 
and the Lymph ; Respiration ; Sources of Loss and of Gain to 
the Blood ; The Functions of Alimentation ; hlotionand Loco¬ 
motion ; Sensations and Sensory Organs; the Organs of Sight; 
the Coalescence of Sensations with one another and with other 
States of Consciousness ; the Nervous System and Innervation ; 
Histolo^, or the Minute Structure of the Tissues. A Table of 
Anatomical and Physiological Constants is appended. “Un¬ 
questionably the clearest and most complete elementary treatise 
on this subject that we possess in any language .”—Westminster 
Review, “Pure gold throughout.”— Guardian. 


Jellet (John H., B.D.)—A TREATISE on 

the THEORY of FRICTION. By JOHN H. JELLET, 
B.D,, Senior Fellow of Trinity College, Dublin ; President 
of the Royal Irish Academy. Svo, 8 a (id. 

This work consists of eight chapters as follows :—I. Defini¬ 
tions and Principles. II. Equilibrium and Frictions, III. Ex¬ 
treme Positions of Equilibrium. IV. ^Movement of a Particle 
or System of Particles. V. hlotion of a Solid Body. VI, 
Necessary and Possible Equilibrium. VIL Determination of 
the Actual Value of the x\cting Force of Friction. VIII. Mis¬ 
cellaneous Problems—i. Problems of the Top. 2. Friction 
Wheels and Locomotives, 3. Questions for Exercise. The 
book supplies a want which has hitherto existed in the science of 
pure mechanics.”— Engineer. 

Jones.—The OWENS COLLEGE JUNIOR 

COURSE of PRACTICAL CHEMISTRY. By FRAN¬ 
CIS JONES, Chemical Master in the Grammar School, 
Manchester. With Preface by Professor ROSCOE. iSmo, 
with Illustrations, 2 a (id. 


MACMILLAN AND CO., London. 
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MR. BOWDLER SHARPE’S NEW ORNITHOLO¬ 
GICAL WORKS WILL BE READY IN A FEW DAYS. 

A CATALOGUE of the BIRDS in the 

BRITISH MUSEUM. Vol. I., containing the ^'Acdpitres or Diur¬ 
nal Birds of Prey.** 

This work will give full descriptions of all the specie^; known, with their 
habitats, keys to the genera and spscies, &c. It will be illustrated by 14 
Coloured Plates and about 60 Woodcuts by Kuelemans. The price, it is 
believed* will be nas. 

In ike Press. 

A NEW EDITION, thoroughly revised and augmented, of 

LAYARD’S BIRDS of SOUTH AFRICA. 

Illustrated by 12 Coloured Plates. Subscription price, £,x iis. 6 d. 

BERNARD QUARITCH, 15, Piccadilly, London. 

THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edward Newman, F.L.S. F.Z.S. See. 

The Zeoiogisi was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s “Natural History pf Sel- 
bome,” and the success which has attended it is sufficient proof that its plan 
is acceptable to out-of-door namralbts those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains orighial papes and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fi&he.s, and Insects, together with 
nt^ices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, i, Paternoster Row. 


Second Edition, royal Svo, cloth extra gilt, 315. fw/. 


The DEPTHS of the SEA: An Account of 

the General Results of the Dredging Crui.sesof H.M.SS. Parcupitte 
and during the Summers of 18*8-69-70, under the Scientific 

Direcliun of Dr. Carpenter, F.R.S., L Gv\-yn feiTries, F. R.S , and Dr. 
WyvIIe -ihomson. F.R.S. By C. WYViLLE THOMSON, K.R.S., 
<R-c., Director of the Civilian Sc'etirihc Staff of the Ckaden^er Expedi¬ 
tion. liiuttrated by 8 Maps and Plates and nearly 100 Wowdeuts. 


‘"The book is full of m'.ere-tiug matter, ar.d m writt-n by a ma.ster of the 
art of popular expodtion. It i-s excellently illustrated, both colcu ed maps 
and woodcuts po.ssessirg high nterlt. Those who have already become m- 
terested in the dredging operatic ns will, of cuirse, make a point of rr-ading 
this work; those w-ho wish to be p’^a-antlj-iiir oduced to the^subject, and 
rightly to appreciate the news which arrives from time to time from the 
CAnllenger, should not fail to seek instru-tis-n from Prof Thomson.”—- 
Ai^iemeum. 


Second Edition, royal Svo, cloth extra, 3TX. 

The FORCES of NATURE : a Popular In- 

traduction to the Ftudv of Phy-ical Phenomena. By AiSIEDEE 
GUlLl.KMIN Trai s'ated from the French by Mrs. Norman Lock- 
VER, aiid Edited, with AdiPtini.s and Notes, by J. Norman Lockyejr, 
F.R.S. Illustrated by ii Coloured Plates and 455 Woodcuts. 

Translator and editrr have done justice to their trust- The text has all 
the force and fluw oi original writing, combining f uhfujness to the author’s 
meanijig with purity and independence in legaru t > idiom; while the tech¬ 
nical pred.-»ia» and accuracy pervading the work throughout speak of the 
watchful ed.lorRi Mipeiv sion w-hich h^s been given to every scientific detail. 
Altogether, the work may be said to have no parallel, tithcr in^poini of lul- 
tejfs or, attxactioo, as a popular manual of physical science.”'--Saturday 
Rev-xm. 

Third Edition, royal Svo, cloth extra, air- 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, E.R-S. With Appendices,, Engravings, Maps, and Chromo¬ 
lithographs. 

“The illustrations—no unimportant part of a cook on such a subject—are 
snaT\’'el.- ot wood-prutins, and refieiX the cleanie!-s which is the disunguish- 
hag B^crit ot hlr. Koscoe’s expianatioiis, Reviem. 

“The lectures themselves furnish a most admirable elementary treatise 
on the subject, whilst by the ia.-eriioa iu appendices to each lecture 
of e.\tracts jxom the most impoitant pub ished memoir.s, the author has ren¬ 
dered it eqaaiy valuable as a text-book for advanced students.’*—JPesimtft- 
sier 

CALIBAN: The MISSING LINK. By 

DAK I EL WILSON, Ll*D^., Professcr of History and English Litera¬ 
ture in Universky Cullege, Toronto. Svo, icsr. 6d. 

MACMIIXAH & CO.,. LQKDON* ‘ 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in ro minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bemouses. 
Shetland shawls, or any small article of dress, can easily be dyed in 
a lew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus 

P roduced in green, pink, brown, and many other colours—Use Judson’s 
>yes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may he _ dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them m a solution of 
JUDSON S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink—Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plar.s, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be u.sed either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excelJant; No. 2 Black for walnut; Canary for 
satin ; aLo black, lavender, magenta, and many other colours, 

SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 


•AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers : also the Manurial Value of the Residue from 
each ardcle. 

Opinions of ike Press. 

“ It is clearly a very useful indicator of the values of the foods for cattle. 
—A ikeneenm. 

“ The chart cannot fail to he very useful to the keepers of hor^ and 
meat stock, and it will be an ‘ eye-opener ’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”— Sporting Times. 

“ A very useful table. The s^^stem is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticuitural AW>ciaiion .”—Land 
atxd Water. 

Price Ore Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST, 

A Monthly Journal, containing Reports and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted totheadvaracy and 
encouragement of Co-ojMtration in Agriculture and in general Trading, 

Price 6i<i per mouthy or' 5^. pear aimtlni. Post Free. 

Vds. I., II., and IIL of the Agricukural jEemcanist,’’’fcr 1870, sSji;, stad 
1872, price yjf. 6d. each. ■ • 

Preparing for Publication {Setmd Ediiiem). 

THE MINERAL CONSTITUENTS RE- 

MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Kt-iettihsiag 
Effects of Guano, !Soperpho^phates, Potash, Salts, Faimyard Manara, 
&c. Price One Shilling post free, 

Loudon: 176, FLEET STREET, E.C., and 47, MILLBANR STREET,; 
S.W 


This day, m Svo, price 14^., with Woodcuts. ^ ; 

ETRUSCAN researches. By I^aac 

TAYLOR, MA, With Glossary and Index. \ V 

CoNTrisNTS:—Tlie P^dlcgoe—^Tyrrhenlarsaad 
Notes on the Eto;sc» Feofle—-The E^ruscah 'f ■. 

NM®exafe“~EpitapIts-”Wi>rds deaotiag 

'—^Fom®.oC Tifaie''Aackfat 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY,-SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 

TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, 

TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich, 

Catalogues or Estimates on Application. 


VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly- They are most efficacious in all complaints arising from acidity. 
They make the blood more alkaline and less coagulable, and promote its circulation. In the derangement of the digestive functions,, 
and in ail the chronical disorders of the abdominal organs, their good effects are shown. The W^aters of Vichy are alkaline and 
gaseous, and alffiough medicinal they ^re agreeable to the palate, from their slightly acid taste. Of all mineral waters they are 
the most exported. 


PERUVIAN GOVERNMENT GUANO. 

MESSRS. J. HENRY SCHRODER & CO., 

OF EAST INDIA AVENUE, AND 15, LEADENHALL STREET, LONDON, 

Hereby Give NOTICE that they are now the SOLE CONSIGNEES of this GUANO in the United Kingdom^ 
The price is 13/. per ton, for lots of not less than 30 tons, or 14/. 5^. per ton for any smaller quantity. 

Prompt cash, per ton in bags, gross weight at any of their depdts. 

Further particulars maybe ascertained on application to them or to their Agents— 

Messrs. J. H. SCHRODER & CO., 13, Rumford Place, Liverpool; 

Messrs. WM. SMITH & CO., 10, Corn Street, Bristol, and at King’s Lynn ; 

Messrs. EDWARDS, WINKLEY, & CO., 160, High Street, Hull; 

Mr. J. CAMERON SWAN, i, Dean Street, Newcastle-on-Tyne. 


DISSOLVED PERUVIAN GUANO, 

PREPARED BY 

OHLENDORFF & CO. 


LONDON, ANTWERP, HAMBURGH, AND EMMERICH^ON-RHINE. 
GUARANTEED TO CONTAIN 
Nitrogen equal to 10 per cent, of non-volatile Ammonia, 

” iSuble \ Phosphates. 

Price :—14/. per ton for 30 tons and upwards, 

15/. „ lots under 30 tons. 

Delivered free at any of their dep6ts in the United Kingdom 
AGAINST CASH. 


This Manure Is prep,ared from GENUINE PERUVIAN GOVERNMENT GUANO. The result of its 
special treatment is, that the ammonia is fixed, the phosphates in the raw Guano rendered SOLUBLE and the Manure 
brought into the condition of a free dry powder. 

It loses nothing from exposure to the atmosphere, or to the heat of the sun. It is offered to the Farmer with a 
Guarantee of its composition, and is, in fact, the richest, and, considering the quality, the cheapest guaranteed 
Manure at present in the market. Its fertilising properties are such as will enable the consumer to derive the 
greatest economical advantage from the use of Guano, 

. - OHLENDORFF & CO, 

Offices :~T-i 10,'Fenchurch Street, London, E.C. 

Works At -'Fiaistow, near Victoria Docks. 

Depots In" London, at the above Works, and at the principal Outports. 

: PAated % R. Cijl% Sows, & Tayloe, at 7 anil S, Bread Street HiS, in tlie City oi Londcai, and pabEAed by Macmillaw &: Co, 
at the Oiia^ ay and 3% Bedford Stre^ Covent Gardea —^Thuesdat, May aS, 1874. 




A WEEKLi^ ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground 

Of N'aiure trusts the mind which builds for aytT — Wordsworth 


No. 240, VoL. lo] THURSDAY, JUNE 4, 1874 [Price Fourpence 


Rsgj^ered as a Newspaper at the General Post Office. [All Rights are Reserved. 


LONDON INTERNATIONAL EXHIBITION 


AND ROYAL ALBERT HALL, SOUTH KENSINGTON, 1874. 
OPEN DAILY, 10 a.m. to 6 p-m. 

MILITARY BAND 

At ThiM every THURSDAY and SATURDAY. 


ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 

4, St, Martin's Place, Trafalgar Square, W.C« 

(la which are united the Anthropological Society of London and the Ethno¬ 
logical Society of London.) 

Pr«ddent ... Prof. Bush, F.R.S. 

Treasurer ... ... ... Rev. Dunbar I. Heath, M A- 
Director ... ... ... E. W. Brabrook, Esq. F.S.A. 


PERFORMANCE on the GRAND ORGAN 

By Sir. SVILLIASI C.A.RTER, DAILY at 4. 


EXHIBITION OF WINE 

(Tasting permitted) 

OPEN DAILY, Twelve to Five. Season Ticket holders admitted WITH¬ 
OUT EXTRA CHARGE. 0 -ther Visitors will be charged 6^1 e.vtra to 
the Cellars. 


TECHNICAL INSTRUCTION. 

Packets of FIFTY TICKETS may be piirchased for Schools at each 
Ticket, and for Artisans at each Ticket, admissible to the INTER¬ 
NATIONAL EXHIBITION and ROYAL ALBERT HALL EVERY 
DAY except WEDNESDAY, from Ten to Six, 


SCHOOL OF COOKERY. 

lecture (with Practical Illustrations) by Mr. BUCKM 4 STER, every 
SATURDAY at Three. 

GRAND OPERA CONCERT 

On SATURDAY, June 6, at Three. 

admission to the EXHIBITION and ALBERT HALL, Daily, 
(\Vedacsda5's, ar. &/.) 


PHYSICAL SOCIETY.—The Next Meet- 

ing is POSTPONED unta jeme i3lh, when Wm. Spottiswoode, Esq. 

. F.R.S., will make a Commimicatioa *'*00 the Combmatio® ^ CbSours 

fey Polariwd light/’ 

On Jane seth "Wm. Ckooxe-s, Esq. F.R.S., will exhibit to tht Sbdt^y 'his 
Expcrimtaits m Atlractiei! and RepuMon accampwtying Radktitm.** 


,E. ATKINSON," \ o... 
A, W, REINOLD, } ‘ 


I The Institute will meet on Tuesday, June gth, at 8 o’clock p m, 
precisely, when the following Papers vrlll be read:— 

1. —‘ • Note on the Discovery of Stone Implements in Egypt.” By Sir John 

Lubbock, Bart, F.R.S. 

2. —“On the Ethnology of Egypt” By Professor Richard Ow'en, M.D. 

F.R.S., &C. 

J. FRED. COLLINGWOOD, SecreiaTy. 


THE MIDDLESEX HOSPITAL_Mr. 

MORRIS, M.A. M.B, F.RC.S., will give a Course of Instruction in 
OPERATIVE ENERGY during the {present and ensuing monthSjadapted 
for the Army, Navy, and Indian Services, and for the FeEowshipofthe 
College of Surgeons. Fee, including expenses, ;^5 5s. ' 


PRELIMINARY EXAM. IN ARTS, COLL. StFRG., June 1874. 

MR. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, will shortly begin to read with Classes 
for thi-g Examination.' Mr. Hanbury is assisted by efficient Lecturers 
in French, Chemistry, and Classics, and has passed .several Pupils for 
this Examinatian, to whom references are allowed. An early Class will 
commence towards the latter part of February, and a later one about 
Lady Day. F'ee for the Cdurse,' from 7 12 guineas, atoc«!ifr»g to "the 

time of co-mmencemeat and'Ute&erbf'Sal^tecis' 'talked ‘ap.-s 4 ildr<^ 24 
Old Square, IincoIn’’s Inn, W.C 


MATRICULATION EXAMINATION, LOND. UNIV,, June 1874. 


MR. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, reads with Pupils fer this Examin^oa. 
Mr. Hanbury is assisted by efficient Lecturers in French, Chemis^i., 
and Clasacs, and hi been particularly successful for this Examinatk*,. 
havung passed fifty-three Pupils, to whom references can be given. An 
early class will commence the middle of Febmary, and a later one 
about Lady-<ky- Fees for the two, 14/. and 10/. _ tor. le^csctiv^. 
Fcff further pkarticulars, address to 24, Old Square, linccda's-mns,' 

Two of Mr. Hasbury’s pupils passed the Mairiculation 
January 1873, in the Honours list, seventh and foarte'eath' 

. A few Resdeats can be accommodated ia Mr* ' , 


SCIENTIFIC BOOKS.—A feW cdirfes 

' stHi be' bad df Sowerby‘’s' Mina'al _ 

lalogy, ErgSijh 'Faagi, 

aksgestcckoi 
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UNIVERSITY COLLEGE, TORONTO.— 

Applications will be received up to Au^st istbfrom Candidates for the 
PROF ESSORSH IP of AT URAL HISTORY in this College. The 
initial salary is ;iCs5o carrmcy per annum, rising to £’700 currency by 
additions of ^^50 currency at sstarvals of five years. The applications, 
with testimonials (oiiginals or certified copies) are to be addressed to the 
Hon. Akchibald McKellar, Provincial Secretary, Toronto, Ontario, 
in envelopes marked “ Natural History,” and should be posted so as to 
reach him on or before August 15. 

The Academic Year of the College will begin on October 1st, and Lec¬ 
tures will begin on October 5th. 

JOHN McCAUL, LL.D., President. 

University College, Toronto, May 2nd, 1874. 


ROYAL COUNCIL OF EDUCATION_ 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Exaimnations can be studied either Privately* or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W 


PRIVATE TUITION.—A Clergyman, of 

long experience and uniform success in Tuition, RECEIVES FOUR 
PUPILS. Home comforts combined with great educational advantages. 
The highest references —A., care of Editor of Nature, 20, Bedford 
Street, Strand, W.C. 


SCIENCE TUITION by CORRESPON- 

DENCE.—For Terms, apply to D.C.L , care of Macmillan & Co., 29, 
Bedford Street, Strand, London, W.C. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Natural Science, together wdth all 
the usual branches of Education. Highest References can be given.— 
Address, M.A.H., care of the Pubhshers of N.\ture, 29, Bedford 
Street, Covent Garden, W C. 


NATURAL SCIENCE MASTERSHIP 

' WANTED after July 31 next by a Graduate of Cambridge, in a first- 
rate Grammar School. The highest testimonials.—-Address, M. A., care 
of Nature, 29, Bedford Street, Covent Garden, London, W.C. 


A YOUNG LADY seeks a RE-ENGAGE- 

MENT as GOVERNESS in London. She is capable of teaching the 
rudiments of NATURAL SCIENCE, and has a thorough knowledge of 
French, German, and the usual branches of a sound English Education. 
—^Address, Miss K., Nature Office, sg, Bedford Street, Strand, W.C. 


REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CiaiBRiDGE HONOUR-MAN.-Address-Alpha, careofthe Pub¬ 
lishers of Nature, 29, Bedford Street, Strand, W.C. 


To ASTRONOMERS, and OTHERS.—A 

skilful Photographer, who is a Chensist and Amateur Astronomer, and 
possesses also seme' Literary Ability, wishes for an ENG.AGEMENT 
in which these qualifications would be of serrice.—D.W., Doctor's Cot¬ 
tages, South Shore, Blackpool. 


FOR SALE. 

AN AMATEUR’S COLLECTION ofFOS- 

SILS (stratigraphlcally arranged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells. Suitable for a student of Primeval and Progres¬ 
sive Natural History . For particulars apply to X.Y. 2 ., care of the 
Publisher of Nature, art,. Bedford Street, Strand, W.C 


WANTEDtoPURCHASE,a CLASSIFIED 

dOLLECtlON of BRITISH BIRDS* 'EGGS. Must all be well 
atithcaticated.—Apply, stating terms, to E. 'E. B., care of Messrs. 
Macmillan and Co., Bedford Street, Strand, W.C. 


TO NATURALISTS and GEOLOGISTS, 

—Collections of the beautiful Fossils ■from a'•lately-road'e Gutting near 
Orford Castle, SuSbik (see Advertisement in Nature^ May 14th), are 
now loeing forwarded to the Sukscribets: Lists of the Fos>^s, with 
other particulars, can now be had by addressing '(with stamped enve¬ 
lope) i'redc. Colhngwood, Esq , P G.$., 4. St.' hlartia*s Place,'Trafalgar 
'Square. A secure postal-box, with specimens from' the 'Orford Ca&tle 
cf Nassa granulata, Trophon mariratum, Tedmi^ visginea, and 
fissura, will be forwarded on receipt of twelve postage- 


NOTICE.— To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORW FURNISHERS, EX 
CHANGE STREET, MANCHESTER, supply all the Apmratas 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat 
Electricity, Magnetism, &;c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. _ Orders exceeding £2 in value delivered free to any 
railway station in England. 

ICE SAFES & WENHAM LAKE ICE. 

THE 

WENHAM LAKE ICE COMPANY^’S CELEBRATED ICE 

(In Town or Country), 

American Ice, "Water Pitchers, Ice Batter Dishes, Ice Cream 
Machines. 

PRIZE MEDAL NE IF DUPLEX REFRIGERA TORS, 

Fitted with Water Tanks and Filters, and all Modern Improvements, 

CAN BE OBT.AINED ONLY AT THE SOLE OFFICE, 

THE WENHAM LAKE ICE COMPANY, 

125, STRAND, LONDON, W.C. (CORNER OF SAVOY STREET) 
lilnstratcd P7-ice Lists free. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Aj>pomi77ieni to the Royal hLsiiitdmi of Great Britam). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 

JAMES WOOLLEY, SONS, ^ CO-; 

69, MARKET STREET, I^IANCHESTER. 

CHEMICAL APPARATUS AND REAGENTS. 

For Lecture and Class Demonstration, Laboratory Instruction, S:c, 

SETS OF APPARATUS AND CHEMICALS 

For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 

Price Lists on Application. 

HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66 , BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, IMetropoIitan Railway, near 
the General Post Office. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late hlajesty William IV. 
From loj. each. SALMON ODY & CO , by appointment to the Army 
and Navy, 29a, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, Sr. ; Ladies’ Chest Expanders from 5s. ddl SAL¬ 
MON ODY & CO, 292, Strand, London. Established aSo6, 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints 1 and LADIES’ ABDOMINAL BELTS, made to ^ 
size. Directions for self-measureJneat and prices post free, SALMON 
ODY & CO., 292, Strand, London. 
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THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


Britisli Rck:^s— 100 Specimens 
Britisii Fossils— ico ,, 


One Guinea. 
One Guinea. 


Coliedions and Specimens of 
British. Fossils from the Crag to the Silurian inclusive. 

Detailed Catalc^es post-free. 

Now ready, 

NEGEETTI & ZAMBEA’S 

NEW ENCYCLOP.®DIC CATALOGUE 

Of Optical, Mathematical, Nautical, Electrical, Galvanic, Magnetic, Pneu¬ 
matic, Hydraulic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL INSTRUMENTS, 

Containbg very numerous Comparative Tablesof Reference, and illustrated 
%'tipwari& of Eleven Hundred Engravings. Royal 8vo, cloth, gilt lettered. 
Price 5r. & 

NEGRETTI AND EAMBRA, 

SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 

45 Comhill, 122, Regent Street, and Crystal Palace, Sydenham, London. 
RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

f is allowed by upwards of 5C0 Medical Men to be the most effec¬ 
tive invention in the curaiive treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting pcwer is supplied by the MOC-MAIN PAD„an«l 
PAIINT lever, fittij.g.yeiih. so much ease and closeness 
that it cannoj and may be worn during sleep*. A 

.descrbtiv* circulai may be bad, and the Ttuss (which cannot 
fail to fit) fcrwardtd by pest, on the circumference of the body, 

2 inches Lekw the hips, being sent to the mamifactmer, 

JOHN WHITE, 228, PiecadiUy, 

Price of a Single Tiuss, i6r., 2xs., 26s. 6<f,,snd sts. 6d. ) p . 

,, Double ,, 5i.r. 6F., and 52r. 6if. r, " 

„ Umbilical „ 42s. and 525. 6d. } ^ 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an os-dinby stocking* Price 4X. 6d., 7s. 6d., loj., and x6s. each. 
Postage free. 

JOHN WHITE, Mamsfactarer, 228, Piccadilly, London. 

NEW ELECTRICAL ANEMOMETER. 

A^O SHAFT FFQUIFEH 

IXtnSNTED BY 

J. E. H. GORDON^ Caius College, Cambridge. 

Mr. APPS is now prepared to supply these Instni- 
moats complete with wires and six-ceiled battery at the 
following prices® 

Nov I. tff aidicate direc 4 i«i oa-an 8-in. dial, f 12 

No. It. to indicate dkectiem wd velocity on dials, £sq- '. • SSit I 

Na IV, to mdicatc dii:«,etion, and print direction ® 

and v«doclfey, ilroo. 1 «J 

In these instrameats the comnsunicatfon helwetn the *. orii 

vane and dial is made by 3 <>r 4 majlated wires. 2, ^ 'A rs x 

The battery has to be recharged once'in s mnnibg. s* "y 

(ahmit,. j- « I ^ g 

The paper can be cut off as scon as desired, but the . t-t ^3 

reels caly requhe sealliag once 2 in months, p • yS 

^The registering instrument can be placed at any ll • Trj 5" . 

distance frem the fans«caps.^ T \ 

The clock of the recording instrumeat being fitted is; SE 'S'l 

with a dhi!, there is m necessity for a timepiece for . • E S«h 

gene^ purposes. __ r> m ® 

_ Thffi instmment is new to he seen at ivork is conaec-t 
tion with the Society p? Arts’ Testing Rco3i% Interna- W ME *0 S 

tioial ExhiMtioa, Soiiili Kcasiagtoa; and a |* • “ § 

No. IV. Aamometcr may now be seen in aetioa a| C * ' *1 

A. APPS, : 

433 , STRAND, LONDON, W.C, 


1871.—FIRST-CLASS BRONZE MEDAL, Royal Cornwall Poh’technic 
Society. 1872.—SILVER MED.aL. 1873.—INTERNATIONAL 
EXHIBITION PRIZE MEDAL. 

FLETCHER’S 

NEW LOW TEMPERATURE BURNER (PATENT) 


This Burner gives a range of heating F! Ilii , 

power from a gentle current of w'Arm air 
to a BRIGHT RED HEAT, and is so per- 

iectly under control that a conmon glass "'"'i' 

bottle may he placed on the tripod without 

protection and heated to any required tern- ■Tii! 

perature without the slightest risk of frac- ; 

ture. In practical use it dispenses with 

the necessity for di^’ing-dosets, sand-and- i 

For very low temperatures the ring must 
he lighted through the opening B ; this 
causes a current of wmim air! o rise through 

j the gauze above. For higher temperatures ^ _ 

i the light must be applied on the surface of ^ 

' the gauze A, which will give a large body ~~ 

j of clear blue flame. A special pattern is 

! made with a blast tube, ^by which the flame on the surface can be concen- 
J trated and urged until it gives almost a clear white heat, the temperature 
! depending on the air supplied through the blast tube. 

Price, without blast tube ... . js. 6d, 

,, with blast tube for high temj eratures... pA o^. 

UNIVERSAI. FURNACE (GAS), ■ 

j For High Temperatures (without blast) for Crucibles, Muffles, &c.,in several 
sizes and patterns. Special designs made to order. 

NEW^ BUNSEN BURNERS, giving a range of temperature up to a 
clear white heat, io.t. 6 d. 

HOT BLAST BLOWPIPES, giving temperatures exceeding the fusing- 
point of platim m, txs 6d., 13J., 15^. 

POWERFUL FOOT-BLOWERS, i8r. 

Drawings and description from dealers in Chemical Apparatus, or from 

THOMAS FLETCHER, F.C.S., 

13 & IS, SUEZ STREET, 
WARRINGTON. 


JUDSON'S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in ro minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and efiectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bemouscs, 
Shetland shawls, or any small article of dress^ can easily be dyed ia 
a few minutes without soiling the hands, violet, magenta, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.^Photographi'e Papw 

Positives or Photo-Prints should be dipped in hot water and then 'sab^ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus 
produced in green, pink, browm, and many other aoflaars -—Use Judsotib 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be ^ dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus asrsapKBad. 

JUDSON’S DYES.—Ink — Ink—. Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, vloi^, red, or sAgenta,' ivfil 
make half a pint of brilliant writing ink in" one minute by sitfiplj addfiig 

hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, d:c.-~IMuch trouble may be saved in grinding up colours, 
to a uniform tint. They may be used either with a brush or pen. R'C^ 
pink, purple, canary, crimson, orange, green, blue, magente, and ^ la 

other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with ’Water. They sink deeplv into the fibres and w 21 ' 

off. They form the most econcmical stain on record. Lighb Browft ftif' 
mahogany colour is excellent; No. a Black for walantj €^2»My^ 
sa'tiu ; also black, lavender, magenta, and many other orfewttfe 

SIXPENCE PER bottle 

Of ChemiMts and OSmea ia Loadem, Ch.«a»ts Stiiritaftfte fei ^ 


I NATORE.-^Wmt#«i;;^#w^I Copes of Hos» 

* ^<5^ Belted 
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THE ONLY CHEAP FAKMERS’ NEWSPAPER. | 

THE CHAMBER OF I 

AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited hy John Algernon Clarke, Secretary to the Central Chamber of 
Agiiculture, ' 

Devotes special attention to the discussions and proceedings of the Cham- j 
bers of Agriculture of Great Britain (which now number upwards of j 
t8,coo members), besides giving original papers on practical farming, I 
and a mass of intelligence of particular value to the a^iculturist. I 

The London Com, Sc'd, Hop, Cattle, and ether Markets of Monday | 
are specially reported in this Journal, which is despatched the same ! 
evening so as to insure delivery to countiy subscribers by the first post j 
on Tuesday morning- Price 3J , or prepaid, iss. a year post free. 

Published by W. PICKEKING, 21, Arundel Street, Strand, W.C. i 


“THE GARDEN,” 


A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


‘'THE GARDEN ”is conducted by William Robinson, F.L.S , Author 
of “Hardy Flowers," “Alpine Flowers for English Gardens," “ The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers rn 
every Department of Gardening are contributors to its pages. 


The following are seme of the subjects regularly treated of in its pages — 


The Flower Garden. [ 

Landscape Gardening. t 

The Fruit Garden. j 

Garden Structures. ! 

Room and Window Gardens. j 
Notes and Questions. | 

Market Gardening. | 

Trees and Shrubs. ! 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4^. per Copy. It may also be had direct from the 
Office at 5s. for a Quarter, gs. gd. fer a Half-year, and xos. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 
4^d. 

37, Southampton Street, Covent Garden, S.W. 


NEWMAN’S ENTOMOLOGIST:! 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS j 
Conducted by Edward Newman, F.L.S. F.Z.S. &c., j 

Late Preadent of the Entomological Society. j 

The objects of the are to give every information about In- j 

sects more especially to work out the history of those which attack Fruit j 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse ^d Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and I 
Queries on every branch of the Science are solicited. To preserve a con- | 
•tinuous record of the occurrence of rarities. To improve collections' by i 
offering a ready medium for the exchange of specimens. | 

Published on the First of every Month. 

PRICE SIXPENCE. 

SiMPKIN, MARSHALL, and Co , Stationers" Hall Court. 


THE 


The QUARTERLY JOURNAL of CON- 

CHOLOGY—Conducted by WM. NELSON and J. W. TAYLOE, 
of Leeds. No. 2 now read}'-, containing numerous Papers on SHELLS. 
Price 6 d. per Number, or 2^. per Annum, post-free.—LEEDS: T 
BARMLEY, BRIGGATE. LONDON: ROBERT HARDWICKE* 
192, PICCADILLY, W. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hknry Trimen, M.B, F.L.S., British Museum, assisted by 
J G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1S74 (125, post free in the United l^ngdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., ofw’hom may be obtained the volume for 
1873 (price i6x. 6 d. bound in cloth) : also covers for the volume (price is.), 
and back numbers. 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edwtard Newman, F.L.S. F.Z.S. &c. 

T/ie Zoologist was established in 1843 to record and preserve observ’ations 
on subjects similar to those treated of in White’s “ Natural History of Sel- 
bome,” and the success which has attended it is sufficient proof that its pjan 
is acceptable to “ out-of-door naturalists those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of cur very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING. 

London : JOHN VAN VOORST, i, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations. 
Conducted by J. W. Douglas, R. McLachlan, F.L.S,, E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected'with Entomology, and especially on the Insects of 
the British Isles. ^ ^ 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. , , r 

Vols. I. to V. (strongly bound in cloth) may be ohfained by purchasers 01 
the entire set to date, at the increased price of icu. each ? ffie aicceeding 
vols. may be bad separately or together at yr. eadu 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


THE BREWERS’ GUARDIAN : 

A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

Leviewof the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 

“ The Brewers’ Guardian " is published on the Evemngs of ewry alternate 
'uesday, and Ls the only journal offidaRy cotaiec^ ^th brewing “ter^ts. 

Subsmiption, i6j. per annum, post free, datmg from any quarter-day. 
lingle Copies, is. each. Registered for trammiss.on abroad. 

Offices—s. Bond Court, Walbrook, London, E.C. 


THE 


PRICE EIGHTEENPENCE. 

PRACTITIONER: 


A Monthly Journal of 


JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, d:c. &c. j 

AtTwb Dollars and Twenty-five Cents per annum, or One Dollar and ] 
Seventy-five Cents paid strictly in advance, including postage to United ! 
Kingdom. . . i 

Each number contains Original Articles on General Chemistry applied to ; 
Afto'land Manufactures ; Matter on Particular Fabrications, as Petroleum, ! 
S'oaps, Tanning, Dyeing, and numerous others. ^ ' 

A suitable space is also devtJtaito Practical Recipes and interesting Scien- | 
tific Facts. . . ' i 

Full aisd carefully-pxpared Market Reviews and Prices Current of Drugs | 
and Chemicals of every diKoif^sicm are' ^Ven_ in each number for New i 
Y'«k, Boston, and Philadelphia, widi Tables of Imports. 

EIGHTH VOLUME, otanmehced with Janmuy number. 

..^ DEXTER h CO., PUBLISHERS,. 

' ,.Street, Nw Ysak.; A Hanover Stoeet, Boston i and 14% South 
,", , ■ Street, PMladeli^iia, Pa,» tJ SA. 


THERAPEUTICS. 

by FRANCIS E. ANSTIE. M.D.. F-R-CP., Senior 
PhvsicUn to Westminster Hospital, and Lecturer on Matena Medica in 

Westminster Hospital SchooL 
No. LXXII. for JUNE 1874, Coniaim— 

Orieinai Communications:— _ ^ t j - ■ 

E LSheaeman, M.D. M.R.C.P.--“Two Lead-poisomng, with 

wi£h very large quantities of Albumen in the L-rine. ^ 

T. Lauder Brunton, M.D. Sc.D.—“ On the Action of Purgatwe Medi- 
'^\V.' I- MiCKiE, M.D.—“ Notes on Potassic Bromide." 

Dr ^NSTiE.—Prognosis and Treatment of Cholera. 

FrkdeIick T. Ro-berts, M.D. B.Sc. M.R.C.P.-“On ‘Rest’m lie 
Treatment of Chest Affections." .... , ^ 4 

Reviews, Extracts from British and Foreign Journals, Notes and Queries 
— Correspondence. 

Department of Public Health.^ _ - 1 

Sanitary Legislation for Ireland—The College of Physicians Mem^l on 
Overcrowding-The International Exhibition: .Samt^ Appliances.-1. 

Asiatic Sewage Aiiangemeats-The Exceptional Temperature of the 

past Winter (1873-74). . ^ , t 

MACMILLAN & CO-, 29 &jo, Bedford Strei^ Covent Garden* Londmi* 
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SAMPSON LOW, MARSTON, & CO.’S 
NEW PUBLICATIONS. 


NOTICE. 

The Second Edition of Stanley’s Coomassic and iNIagdala*’ is now ready. 

COOMASSIE AND MAGDALA : a Story 

OF TWO BRITISH CAMPAIGNS IN AFRIC.A. Demy Svo. 

Maps and Illustrations, i6x. Second Edition, [Ready this day. 

NOTICE 

The Second Edition of Schweinfurth’s “ Heart of Africa” is now ready. 

The HEART of AFRICA; or. Three Years’ 

Travels and Adventures in the Une.vplored Regions of the Centre cf 
Africa. By Dr. GEORG SCHWEINFURTH. Translated by 
Ellen E. |Freuer. Twovols. Svo, upwards of 500 pages each, 130 
Woodcuts from Drawings made by the Author, and Two Maps, 42^. 

[Second Edition at press. 

N.B.—The Text is Translated from the Author's Unpublished Manuscript. 

A Pamphlet containing the principal Reviews, is in preparation, and 
will be fonvarded gratuitously on application. 

New Work on the Recent Russian Campaign, by the only Civilian who has 
ever entered Khiva. 

CAMPAIGNING on the OXUS and the 

FALL cf KHIVA. By J. A, MACGAHAN. With Map and nume¬ 
rous Illustrations. Demy Svo, cloth extra, i6r. [Nearly ready. 

Contains : — 

Part I.—Life among the Kirghiz of the Kyzil Kiim. 

,, II.—The Fall of Khiva : Campaign against the Turcomans. 

Life in Khiva: Customs, Manners, and Forms of Governments, 
Medresses, and Bazaars. 

Character of Russian Officers and Soldiers. 

Personal Adventures. 

Short Account of Previous Campaigns. 

,, III,—Campaign against the Turcomans. 

The CHINA COLLECTOR’S POCKET 

COMPANION. BV Msmi PALLISER. With upwards of 

IIlitstiatkMas of Marks and Monograms. Small post Svo, limp 

“ I know it by that mark.”— Pericles^ Prince of Tyre. 

*** A portable Book of Marks and Monograms is a necessary comple¬ 
ment to the extensive ceramic works of the present day. 


L. REEVE & CO.’S NEW WORKS. 


Dedicated by Special Permission to H R.H. the PRINCESS of WALES. 

A MONOGRAPH of ODONTOGLOSSUM; 

a Genus of the Vandeous Section of Orchidaceous Plants. By JAMES 
BATEMAN, Esq. F.R.S. F.L.S. Part VL, completing the Work, au. 
Also the Work complete in i vol. imperial folio, with 30 elaborately 
Coloured Plates, forming one of the most beautiful floral works ever 
published, half morocco, gilt edges, yr. 

NATURAL HISTORY of PLANTS. By 

Professor H. B.\ILLON, Pres. L.S. P^ris. Translated by M. M. 
Hartog, B.Sc. B.A.. Vol. HI. with 532 Wood Engravings, 255-. 

ORCHIDS and HOW to GROW THEM in 

India and other Tropical Climates. By SAMUEL JENNINGS, 
F.L,.S. F.R.H.S., late Vice-President of the Agri-Horticiiltural Society 
of India. Parts I. to IV., each with 4 Coloured Plates, 5^. 

BOTANICAL MAGAZINE: Figures and 

Descriptions of New and R.are Plants. By Dr. HOOKER, C.B. 
F.R.S. Monthly, with 6 Coloured Plates, $s. 6d. ; Annual Subscrip¬ 
tion, 4 nr. 

Re-issue, Vols. I to VI., each 42^. ; to Subscribers for the entire 
Series, 36^. 

FLORAL MAGAZINE. New Series, en¬ 
larged to royal 410. Figures and Descriptions of the Choicest New 
Flowers for the Garden, Stove, or Conservatory, hlonthly, with 4 
Coloured Plates, 3^. Sd, ; Annual Subscription, 425. 

CONCHOLOGIA ICONICA: Figures and 

Descriptions of the Shells of the Mollusca. By LOVELL REEVE, 
F.L.S., and G. B. SOWERBY, F.L.S. Double Part, 314 and 315, 
with 16 Coloured Plates, 4to, 20r- 

LAHORE to YARKAND: Incidents of 

the Route and Natural Histoiy of the Countries traversed by the E.x- 
peditton of 1870 under T. D. Forsyth, Esq. C.B. By GEORGE 
HENDERSON, M.D. F.L.S. F.R.G.S., and ALLAN O’HUME, 
Es^ C.B. F.Z.S, With 32 Coloured Plates of Birds and 6 of Plants, 
26 Photographic Views of the Country, and a Map of the Route, 42^. 

HARVESTING ANTS and TRAPDOOR 

SPIDERS: Notes and Observations on their Hahits and Dwellings. 
By J. T. MOGGRIDGE, F.L.S. Coloured Plates, los. * 


New work by the Great Traveller, GERHARD ROHLFS, Gold Medalist 
of the Royal Geographical Society. 

ADVENTURES in MOROCCO and JOUR- 

KEYS through the OASES of DRAA and T. 4 FILET. By Dr. GER¬ 
HARD ROHLFS. Edited by Winwood Reade. In One Vol. demy 
8vo, Map, and Portrait of the Author, cloth extra. [Ready, 

AFRICA : Geographical Exploration and 

Christian Enterprise, from the Earliest Times to the Present. Bv T. 
GRUAR FORBES. Crown Svo. cloth extra, ys. 6d. [Ihis day. 


EARLY RUSSIAN HISTORY. By W. R. 

S. RALSTON. Crown Svo, cloth extra, 5s. [Nearly ready. 

MEMOIR OF DR. LIVINGSTONE. 

By H, M. STANLEY. 

See 


HOW I FOUND LIVINGSTONE. 7s. 

crown 8vO'. cloth extra, uniform with the cheap edition of 3Iajor 
Baida's Great Lone Land,”&;c. This Edition contains ail the 
small and some of the large ILustrations, and a lung Introductory Chap, 
ter on &e pBATH of Livij4'GSTOne, v* ith a briei hieraoir, and extracts 
from Dr. Livmgst 032 e’'s Last Ccrrespondence with Mr. Stanley not yet 
published. ^ 

haslwcn revised most carefully from beginning to end, 
and all matter of a personal or irrelevant character omitted. 

NJB.—Copies of the Original Edition, cloth e.xtra, gilt edges, may be had, 

los. ‘oa. o J 


The 'WILD NORTH LAND: the Story'of a 

Winter Jouraey with Dogs across No North America. By 
Major W. J BUILER, CB., Author of “The Great Lone Land.^ 
pemy__8vo. cloth, with numerous Woodcuts and a Map. Fourth Edi- 

[Now ready. 


ILLUSTRATIONS of CHINA and ITS 

%J THOMPSON, F.RGS. Being Photographs from 
the Authors Negatives, >y the Autots pc Process =co pSotogranbs, 
Descrsptiom. Four vq|s, imperial 4ri-v price1^3 3#, 


London: SAMPSON LOW, MARSTON, LOW, & SEARLK Crown 
BuSdings, 188, Fleet S'trecu 


INTERNATIONAL SERIES of ELE- 

hlENTARY TEXT-BOOKS on NATURAL SCIENCE. No. i.— 
Zoology. By ADRIAN J. EBELL, Ph.B. M.D. ir. 

YOUNG COLLECTOR’S HANDYBOOKS. 

By the Rev. H. P. DUNSTER. Cuts. 1 . Botany. 11 . Recreative 
Science. Each 3^. 6A 

NEW SERIES of NATURAL HISTORY 

FOR BEGINNERS AND AMATEURS. 

BRITISH INSECTS. By E, F. Staveley. 16 Coloured Platefe, r4r. 
BRITISH BUTTERFLIES and MOTHS. By H. T. Stamton. 16 
Coloured Plates, lor. 6cf. ‘ 

BRITISH BEETLES. By E, C. Rye- 16 Coloured Plates, lor. 6 d . 
BRITISH BEES. By W. F. Shuckard- 16 Coloured Plates, lor. 
BRITISH SPIDERS. By E. F. Staveley. 16 Coloured Plates, los. 6 d . 
BRITISH FERNS. By M. Plues. 16 Coloured Plates, tor. 6 d . 
BRITISH GRASSES. By M. Plues. 16 Coloured Plates, lor. 6 d . 
BRITISH SEAWEEDS. By S. O. Gray. 26 Coloured Plates, los. €d. 
OUTLINES of BO IAN Y. By G. Bemham. 2J. 6c4 
BRITISH WILD FLOWERS. By T. Moore. 24 Plate, 

HANDBOOK of the BRITISH FLORA. 

By G- BENTHAM, F.R.S. P.L.S. New Edition, lar. 

DOMESTIC BOTANY: an Exposition of 

the Structure and Classification of Plants, and of their Uses Lr Fttod 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH* 
A.L.S. 16 Coloured Plates, 16r. * 

BRITISH MOSSES. By M. J. Berkeley. 

34 Coloiired Plates, 21J. 

BRITISH FUNGOLOGY. By M. J. 

BERKELEY. 24 Coloured Plates, 30?. 

BADHAM’S ESCULENT FUNQ^^st 

Hew Edition. ByF. CURREY. 12 Coloimed " ■ 

The TOURIST’S FLORA: a B'eScfiptive/, 

Catalogue of Flowering, Plants, aM 'S’&ms, '0 tie Irlfisfe ^ 

France, Germany, Switxeriasi!^ Italy. A ftd IJaacs By 

JOSEPH WOODS, F.LSJ, m , 

L. REEVE & fciifdca ^ 
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A FEW ARTISTS PROOFS 

OF 

THE PORTEAIT OF CHARLES DARWIN, F.R.S. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper, and may be bad at the Office of NATURE, 29, Bedford Street, Strand, W.C., 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 


DAVID HUME’S PHILOSOPHICAL WORKS. 

Now ready, in 2 vols. 8vo, cloth, price aSy. 

A TREATISE on HUMAN NATURE, 

being an Attempt to Introduce the Experimental Method of Reasoning 
into Moral Subjects ; and Dialogues concerning Natural Religion. By 
DAVID HUME. Edited, with Preliminary Dissertation.*; and Notes, 
byT. H. Green, M.A., Fellow and Tutor, Ball. Coll. Oxford, and the 
Rev. T. H. Grose, M.A. Fellow and Tutor, Queen’s Coll. Oxford. 

In the Autumn, in 2 vols. 8vo, uniform, 

HUME’S ESSAYS, MORAL, POLITI- 

CAL, and LITERARY, wdth Notes, &c., by the same Editors. 

■*** These four volumes will form a New and Complete Edition of David 
Hume’s “ Philosophical Worlcs,” to be had in Two separate Sections, as 
above announced. 

London : LONGMANS, GREEN, & CO., Paternoster Row. 


LIGHT SCIENCE for LEISURE HOURS, 

by R. A. PROCTOR, B.A. Two Series of Essays:— 

Fii-ht Series, including tlie Aurora, Storms, ISlagnetism, Betting on Races, 
See, ys. Ci/. 

Second Series, including Life of Mary Somerville, Gulf Stream, Climate 
of Brit;^in, &c,, 7^. . 

London: LONGMANS, GREEN, & CO., Paternoster Row. 


Illustrated by 760 Wood Engravings and Three Coloured Plates, and 
accompanied by a Series of Problems, medium 8vo, cloth, i8j. 

DESCHANEL’S NATURAL PHILOSO- 

PHY : an Elementary Treatise. Translated and edited, with extensive 
Additions, by J. D. Everett, D.C.L. F.R.S., Professor of Natui^ 
Philosophy in the Queen’s College, Belfast. 

Also separately, in Four Parts, limp cloth, 4^. 6d. eachPart I. Mecha¬ 
nics, Hydrostatics, and Pneumatics- Part II. Heat. Part HI. Electricity 
and Magnetism. Part IV. Sound and Light. 

* Systematically arranged, clearly written, and admirably illustrated ; it 
forms a model work for a class in experimental physics."—Safi/rdajfRezw:it, 

With 21 Wood Engravnngs and Two Maps, post Svo, cloth, 4:?. 6d 

The YELLOWSTONE REGION in the 

ROCKY MOUNTAINS, as EXPLORED iu 1S70-71. ;Described 
and Illustrated. Edited by James Richardson. 

No one with the soul of a traveller can read this book without longing 
at once to start for the ‘ Yellow^stonc.’”— Times. 

With 126 Wood Engravings, post Svo, cloth, 4s. Cni. 

DIAMONDS and PRECIOUS STONES. 

From the French of LOUIS DIEULAFAIT. 

A vast storehouse of information as to the properties of brilliants, and 
graphic accounts of the various processes through which they pass.”—ye?/”: 
£uil, 

London: BLaCKIE & SON, Paternoster Buildings. 


LETTERS from H.M.S. Challenger/’ 

By Professor WYVTLLE THOhlSON, with numerous Illustrations, 
are now appearing in Ueed Words. Sixpence Monthly, illustrated. 


Now ready, at all the Libraries. 


Eighth Thousand, cloth, sis.^ 70 Plates, 4 Coloured. 

HOW TO WORK WITH THE MICRO- 

SCOPE. A complete Manual of Microscopical Manipulation. A full 
description of many new processes of investigation, taking photographs, 

&c. 

HARRISON, Pall MaU. 


SOUTH by WEST: or, Winter in the 

Rocky Mountains and Spring in Mexico. 

Edited by the Rev. Canon Kingsley. 

With numerous Illustrations. Demy Svo, 16s. 

From the Times, May 30, 1874. 

^ One of the most fresh and pleasant, and in some respects the most origi¬ 
nal, vo.umes of travel that has perliaps ever fallen from a young lady’s pen. 
As we close her hook, with all its bright and pleasant sketches, rich with 
the tree light of ti.e sunny south fresh before our eyes . . , we have to 

maiijC the ■writer for introducing us once again to the marvellous history of 
Alexico-a history which can never lose its charm while the English lanmiaee 
IS spoken.” ^ ^ 


BY DR- LIONEL BEALE, F.R.S. 

1. PROTOPLASM.—I. Dissentient. II. De- 

monstrative. III. Speculative. 3rd Edition, 16 Coloured Plates, 
xos. 6d. liVefW 

2. BIOPLASM, or Living Matter. 22 Plates. 

6s. 6d, 

London: J. ft A. CHURCHILL. 

Philadelphia: LINDSAY ft BLAKISTON. 


MACMILLAN’S MAGAZINE. 


WORKS BY THE REV. CHARLES KINGSLEY, 

Canon of Westminster. 

HEALTH and EDUCATION. Second 

Thousand. Crotvn Svo, ys. 6 d. 

iJ^portsHce of translating the precepts of physiology* 
Sfu Fi-tr -K*^ tOMguc not understanded of the people’ into plain and f^ 
/W/SS/litSir has taken 4 the cause/’ 


TOWN GEOLOGY. Foiirtti Thousand. 

Crown *ro, s.?. 

A mxsterpiece of scientific expositba.”— 

;W. I 5 BISTER & CO., 56, Listlgate Hill, London. 


No. 176. FOR JUNE. 

Price is. 


CONTAINS-- 

X .—Recent Works on the Buildings of Rome ” By Edward A. Freeman. 

2. —** Castle Daly: The Story of an Irish Home Thirty Years Ago.” Chap¬ 

ters XL—Kill. 

3. —“ Church Reform.” 

4. — *^ To the Unretuming Brave.” 

5. —“The Homes of the London Poor.” By Miss Octavia Hill. 

6. —“ Female Suffrage.” By Prof. Goldwin Smith. 

7. —“ Masters of Etching.*’ By Fredk. Wedmore. 

8. —** Not Lost.” 

9—Mr. Froude’s * English in Ireland/ ” By W. E. H. I.ecty* 
MACMILLAN ^ CO., Lonfem 
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DIARY OF SOCIETIES. 


London 

THURSDAY, Jujjs 4- 

Ciis'ncAL Society, at 8-— On Dendritic Spots : H. Adrien. — On the Acidity 
of Normal Urine: J. Reoch.—On certain compounds of Albumen with 
Acids : G. S. Johnson.—On a simple form of Apparatus for estimating 
Urea in Urine : Dr. W. J. Russel and S. H. West.—On Ipommic Acid: 
K. Neisonand J. Bayne.—On the Action of Chlorine and Bromineoa Iso- 
dinaphthyl: W. Smith.—On Acetyl Sulphite and On a new formation of 
Toluol; Dr. D. Tommasi. 

Society of Ant queries, at 3.30.—Ballot for Fe’Iows. 

Royal Institution, at 3.—Crj'stals: N. S. i\Iaskelyne. 

Hosticultural ScciETy.—Great Summer Show. 

FRIDAY, June 5. 

Royal Institution, at 9.— Venus’s Fly-Trap rinscij ^ tila ): Dr* 

EurJon Sanderson. 

HoLTicuLTrr.'AL Society, at 2.—Great Summer Show, 

Gk*'locist.s’ Association, at S.—On the Lower Greensand and Gault in 
the neishbfturhoed of Fuikestone : F. G. K. Price, F.G.S —Un a Coliec- 
tion of Fossils from the Upper Greensand ot Harden, Cxunbs. : H. George 
Fordhani, F.G.S. 

SATURDAY, June 6 . 

Royal Institution, at 3.—The Planetary System: R. A. Proctor. 

JcNioa PHiLosoi'Hic.iL SOCIETY, at 3.—VLit to the British Museum. 

TUESDAY, June 9. 

PHOTOGRAriiic Society, at S.—Gelatine as a Vehicle for _Salts in the pro¬ 
duction of Negatives: J. King.—The Gebtino-bromide process: R. 
Kennett,—Alkaline Development: Col. Stuart Wordey. 

Anthropological Institute, at 3 .—Note on the Discovery of Stone Im¬ 
plements in Egypt: Sir John Lubbock, Bart., F.R.S.—On the Ethnology 
ofEg^j'pt: Prof. Richard Owen, F.R.S.—^The Batchas of Central Asia: 
Dr. Eugene Schuyler.—Ethnic Psychology ; Robert Dunn, F.R.C.S. 

WEDNESDAY, Junk 10. 

Geological Society, at S. 

THURSDAY, June it. 

Society, at 8.—Parallels of Developabies and of Curves 
of Doiille Curvature: S. Roberts.—A remarkable relation^between the 
difitrence uf tv/o Fagnanian Arcs of aa Ellipse of Eccentricitj’ e and that 

of twe correr-ponding Ai-cs efa Hyperbola of Eccentricity i: J. Griffiths. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 



M. PlLLiSCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Piilisclier’s 

St. TEomas’s Hospital 
Microscope, 

As supplied to' the principal Uni¬ 
versities and Hospitals. 

Monocular, £$; Binocular, ;C 10 

PILLISCHER’S New Series of 
Correction and Immersion _ Ob¬ 
ject-glasses, from ^ to -Jjj inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, = 
in Sterling Sih’er Cases, 3I- in., 

14^.; 4Jr in., 171.; 6 in , in Wooden 
Case, Tov., including a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY EE HAD ON 
APPLICATION TO 

88, New Bond Street, W„ London. 



TO 


SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


H Hi'n m^^esfed ikat ilie publuatwn of a weekly Diary 

in NiATURE of tlie ?>Ieetings, &c. qf the various p'ovincial Scien¬ 
tific and Literary Societies would be found very mejul, not only 
to the Members of suck Societies, bi^t to ail who are interested in 
scientific and lites'ary sub;cds, the Publisher's have determined to 
dcz'oie a 'boriLmo) their Advertisement columns to this purpose, and 
to insert OF biEETINGS, SUBJECTS OF LEC¬ 

TURES, at the nominal charge of One Shilling isrrji 
insiedmi. 

The Pnblishers of Nature to// he glad if the Secretaries of 
Soddies wdl aid them in their endeavours to make this w^kly 
Dmrf as complete and useful as possible. Notices intended for 
msertim iherdm must he sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office—29, BEDFORD STREET, STRAND. 


“ NA TURET 

Nearly all the Back Numbers of Nature may be obtained | 
through any Bookseller, or of the Publishers, at me Office, 29, ' 
Bedford Street, Strand, W.C., to whom aE cominrniicatiori^ re- \ 
lating to Advertisements should likewise be addressed. i 

Now ready, VoL S, bossd in doth, price lor. 6^. ; 

Cloth Cases for binding al! the volnmes, price is, 6 d. ^ch. ; 
Reading Cases to hold 26 numbers, price 2 s, ' ' ' 

To be had through any bookseller or newsageat, or the ; 
Office, i 

29, BEDFORD STREET, STRAMD, W.C. ] 


PURE AERATED WATERS. 


ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, 
for GOUT, Lithia and Potass. 


CORKS BRANDED '‘R. ELLIS & SON, RUTHIN,” and every 
Label bears their Ti-ade Mark. Sold everywhere, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS ;— ^W. Best & Sons, Henrietta Street, Cavendish 
Square. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous’ Curves oja C^rd$, or 
blackened Glass for the Lantern ; packed iaDeal Cabmet (3 ft. 

X I ft. square), ivhich serves as a Stand for the mstrament to 

w’ork on ... ... ... . ... ... ... ... o ® 

Reflectors for projecting the Figures on the Screen ... ... a 12 6 
N.B.—Spedmen Curves, on card, post free ... per dozen... 030 
A Set of 30, induding the principal Figures from 1 : i to 1 : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 03d 

EDUCATIONAL SET OF ACOUSTIC AFFAE4TUS. 

For performing many of the experimiMte, inchidei m -fee .Oaist- 
mas Lectures siYon by Dr. Tyndall at mie Royal Instfruripa *.* S P 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON ROAD, S.W. 

(*flire€ miimtes* walk from South KeasingtoE Mnsmspi* 


In the Press ; ■/ ' 

THE ELEMENTS OF EMBRYOLOpt. 

By MICHABL FOSTER, ' V;;^ , 

FrasletAw, m Trkufcy - 

F. '' 
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IN THE PRESS. 

ISMAILIA 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT* 

By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Grande IMedaille d’Or de la Societe de Geographic de Paris, Honorary Member of the Geographical Societies of Paris and 
Berlin, Author of the ‘^Albert N’yanza Great Basin of the Nile,’’ the “ Nile Tributaries of Abyssinia,” “ Eight Years’ Wanderings 

in Ceylon,” *‘The Rifle and Hound in Ceylon,” &c. 

MACMILLAN & CO., LONDON. 

Just Published. 8vo. Price 14s, 

A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 

OR, ORGANIC CHEMISTRY. 

By C. SCHORLEMMER, F. R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“ Nor is Mr. Schorlemmer appreciated by the profession for his experimental researches only; his fame is even more widely 
spread by his ‘Manual of Organic Chemistry.’ This is one of the favourite works from which the present generation of young 
chemists derive their information. Having myself to teach a large class of students, I have continuous opportunities of lecom- 
xnending this work and of observing the benefit derived from this recommendation.”— Prof Hofmann. 

London: MACMILLAN AND CO. 


This day, in 8vo, price 7 j. 6 t/. 

THEORY of the GLACIERS of SAVOY. 

BY M. LE CHANOINE EENDO, 

Translated by ALFRED WILLS, Q.C,, Late President of the Alpine Club. 

To which are added the Original Memoir, and Supplementary Articles by PROFESSOR TAIT and JOHN RUSKIN, D.C.L. 
Edited, with Introductory Remarks, by GEORGE FORBES, B. A., Professor of Natural Philosophy in the Andersonian, 
University, Glasgow. 


In Svo, price 16s. 

THE LIFE AND LETTERS OF JAMES DAVID FORBES, F.R.S., 

LATE PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS. 

By JOHN CAMPBELL SHAIRP, LL.D., Principal of the United College in the University of St. Andrews; PETER 
GUTHRIE TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh ; and A. ADAMS- 
REILLY, F.R.G.S. 

IFzifA Portraits^ Maps^ and Illusirations. 

“ It has seldom been our good fortune to peruse a biography so entirely satisfactory as that contained in the present volume; 
There were a wonderful simplicity and unity in the character and career of Principal Forbes, and in this delightful memoir the 
living man is so faithfully represented, that those who had only known him as the indefatigable physicist, the demonstrator, if not 
the actual discoverer of the phenomena of glacier structure and motion, or those whom his career never reached, will here find 
themselves introduced to a personal acquaintance; while his many friends and loyal students will gratefully acknowledge that Prof. 
Shairp and his able coadjutors have done their work wisely and well. At once a graceful literary monument to the memory of a 
good man, and an exhaustive scientific manual on the special subjects to which Forbes’s life was consecrated.”— Spectator, 

MACMILLAN AND CO., London. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

- PATraT CISTEBBIILTEES, CHARGED SOLELY "WITH ANIMAL CHARCOAL, rtqmrirg, when once fixed, no attention whatever. 

sapmor to ail oth^ FiizV Professor Franklaiid's reports to the Registrar-General, July 1866, November Portable Cu^tem 


with a Cistern Filter. 



1867, and May 1870. See also the Lancety January 12, 1867. Also Testimonials from Dr. Hassail," September 
33^ 1863; Dr. Lanlcester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1S72. 

Price lor.^and upwards- Portable Filters on this system, 5r. to ;53. 

Patrohi^ and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring- 
! % H.R.H. the Buke of Cambridge ; the elite of the Medical Profession; and at the London, St. 
G«Mr|ge'’s5ii Feyer, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, lOTweiies, &c. Water Testing Apparatus, cor. 6 d, and air. each. 

BancieB’s **Te:Sdng Ap|«rahis for Discovering the Presence of Iimuriti^ in Water’' is a most convenient 
^d portable m^—Vide Bvke on the Preliminary Duties of Health Officers. 

Pocket Filter from 45. &2I to fir. each. Hcmsehold and Fancy Filters from lar. 

The Filters TOV be seen in operadon, and full pardculars obtained, on applusation to the Secretarv, at the Office 

157, STRAND, W.C. (Fotii: Doors from Somerset House), LONDON. 

Read ** Watw; its and PurificatiGai,” pricey par'post, ^ ^ 


Filter. 
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CHAPMAN & HALL’S WORKS. 


NEW WORK BY PROFESSOR OLIVER. 

ILLUSTRATIONS of the PRINCIPAL 

NATURAL ORDERS of the VEGETABLE KINGDOM. Pre- 

pared for the Science and Art Department of the Council of Educa¬ 
tion. By Professor OLIVER, F.R.S. F.L.S. Oblong 8vo, with 109 
Plates. Price, plain, i6s. ; coloured, 26^. [This day. 


The CAUSE of the SUPPOSED PROPER 

MOTION of the FIXED STARS. With other Geometrical Problems 
in Astronomy hidierto unsolved. By Lieutenant-Colonel DRAYSON, 
R.A. F.R.A.S., Author of “PracticM Military Surveying," &c. Demy 
8VO, xos. [This day. 


The CAUSE, DATE, and DURATION of 

the LAST GLACIAL EPOCH of GEOLOGY. With ait Investisa- 

tion of a new Movement of the Earth. By Lieutenant-Colonel DRAY¬ 
SON, R.A. F.RA.S. Demy Svo, 10s. 


The EARTH. A Descriptive History of 

the Phenomena and Life of the Globe. By ELISEE RECLUS. 
Edited by the late B. B. Woodward. With 234 hlaps and Illustra¬ 
tions, and 24 page Maps printed in Colours. 2 vols. large demy Svo, 
26s. 


The OCEAN, ATMOSPHERE, and LIFE. 

Being the Second Series of a Descriptive History of the Li'e rf the 
Globe. By ELISEE RECLUS. Translated by the late B. B. Wood¬ 
ward, and Edited by Henry Woodward. 2 vols. large demy Svo. 
Illustrated with 250 Maps or Figures, and 27 Maps prhited in Colours. 
Pric« 26s, 


CHAPMAN & HALL, 193, Piccadilly. 


Second Edition, royal Svo, cloth extra gilt, 31^. C)d<, 

The DEPTHS of the SEA : An Account of 

the General Results of the Dredging Cruises of H.M.SS, P^rcu^fu 
and during the Summers of 1868-69-70^ under the Scientific 

Direction of Dr. Carpenter, F.R.S., J. Gw'yn Jefihes, F.R.S , and Dr. 
Wyvdle Ihomson, F.R.S. By C. WYVILLE THOMSON, F.R.S., 
&C-, Director of the Civilian Scientific Staff of the Challenger Expedi¬ 
tion. Illustrated by 8 Maps and Plates and nearly 100 Woodcuts. 

“The book is full of interesting matter, and is written by a master of the 
art of popular expofition. It is e.xcellently illustrated, both coloured maps 
and woodcuts possessing high merit. Those who have already become in¬ 
terested in the dredging operations will, of course, make a point of reading 
this work; those wh^o wish to be pleaiantl}- introduced to the subject, and 
rightly to appreciate the news which arrives from time to time from the 
Challenger^ should not fail to seek mstruction from Prof, Thomson.”— 
Atlieneezim. 

Second Edition, royal Svo, clcth e.xtra, 31J. dd. 

The FORCES of NATURE : a Popular In- 

troduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN. Translated from the French by Mrs. Norman Lock- 
YER, and Edited, with Additions and Notes, by J. Norman Lockyer, 
F.R.S. Illustrated by ii Coloured Plates and 455 Woodcuts. 

“Translator and editor have done Justice to their trust. The text has all 
the force and flow' of original writing, combining faithjulness to the author's 
meaning with purity and independence in regard to idiom; while the tech¬ 
nical precision and accuracy pervading the work throughout^ speak of the 
watchful editorial supervision which has been given to every scientific detail. 
AltOo,ether, the work may be said to have no parallel, either in point of ful¬ 
ness or attraction, as a popular manual of physical science.”— 

Revie^d). 

Third Edition, royal Svo, cloth extra, 2x5, 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromo¬ 
lithographs. 

“The illustrations—no unimportant part of a book on such a subject—-are 
marvels of wood-printing, and reflect the clearness which is the distinguish¬ 
ing merit of Mr. Roscoe’s explanations.”— 

“The lectures themselves furnish a most admirable elementary treatise 
on the subject, whilst by the insertiop. in appendices to each lecture 
of extracts from the most important puhll^ed memoirs, the author has ren¬ 
dered it equally valuable as a text-book for advanced students .”—Westmin 
ster Review. 

MACMILLAN & CO., LONDON. 


THIS DAY, in Svo, price 145. 

ESSAYS AND ADDRESSES. 

BY 

PROFESSORS & LECTURERS OF OWENS COLLEGE, MANCHESTER 

Fublished in Commemoration of the Opening of the New College Baildings, Octobsr 7tb, 1S73. 


CONTENTS. 

OPENING ADDRESS. By the Duke of Devonshire, K. G. j “Science and Medichie.*^ By A. Gamge^ F.k.S., Pirosfes 

F. R.S., Pr&ident of^ the Court of Governors. | sor of Practical Physiology and Histolc^. > ■ 

some Relations of Culttire to Practical Life.”" By J, : “Some Historic^ Results of the Science of Language,” 

G. Greenwood, Principal and Professor of Gieek. . By A. S. Wilkins, Professor of Latin and Compaiative 

Original Research as a Means of Education.” By H. E. I Philology. 

Roscoe, F .R. S.^, Professor of Chemistry. i ‘‘The Talmud ” By T. Theodores, Professor of Oriental and 

‘ Solar Physics. ^ By Balfour Stewart, F.R.S., Professor of i Modern Languages. 

Natti^ PMosophy. ' 'I Provencal Poetry in Old and Modem Times.” By 

The Suns Distance from the Earth.”' By T. H. Core, j Breymann, Lecturer on h'rench Language and Literature. 
ProfeMi of Natural PiiLosophy. | “The Recent Reorganisation of the English Law Cour^ in 

The Limits of^ Geological Rnowdedge,” By W* Boyd | its Relation to their Past History.” By J. Bryce, 0 .CX'.,; 

Dawkins, F.R.S., Curator of the Natural History Museum, aud I fes&or of Jurisprudence and Law. . C 

Ledurer in Geology and PaW .. 4. t^xhe RaEway^ and the State.” By W. Slaii%'^ 

The ^Use of Steam. By Osborne Reynolds, Professor of ; F.R.S., Processor of Logic, and Mental and ^ 

Engineering. ^ j and Political Eemomy. . ; C / ' - 

yegetation m its Relation to the Doctrines of , “The Peace of Europe.” By A.,, W. 

Nialuial Selection and Evolution,” By W. C. Williamsonu Engiyh and'History, ■. ' 

F,R,S., Profosor of Natural Hktoiy, | 

MACMILLAN & CO,, LONDON, ^ ^ 
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HENRY|S. KING^& CO/S LIST. 

This day, demy 8vo, cloth, xos. 6d. 

SENSATION and INTUITION. 

Studies in Psychology and j^^sthetics. Ey JAMES SULLY, M.A., 
One vol. derny Svo, cloth._ 

Contents The Eolation of the_ Evolution Hypothesis to Human 
Psychology—Ntw Theories of Emotional Expression—Recent German 
Experiments with Sensation—Belief; its Varieties and its Conditicns—^Ihe 
Genesis of the Free-will Doctrine- On seme Elements of Moral Self-culture— 
The Basis of Musical Sensation—Aspects of Beauty in Musical Form—The 
Nature and Limits of Musical Expression—The jfEsthetic Aspects of Cha- 
acter—The Representation of Character in Art—Lessing’s Hamburg Dra¬ 
maturgy—On the Possibility of a Science of ^Esthetics. 

Dr. W. B. CARPENTER’S PRINCIPLES 

of MENTAL PHYSIOLOGY. With their Applications to the Train¬ 
ing and Discipline of the Mind, and the Study of its Morbid Conditions. 
Svo, illustrated, cloth, 

PHYSIOLOGY for PRACTICAL USE. 

By \’arious Writers. Edited by James Hinton. 2 vols. crown Svo 
with so Illustrations, cloth, xzs. 6d. 


THE INTERNATIONAL SCIENTIFIC SERIES. 


1. Professor Tyndall’s Forms of Water in 

Clouds and Rivers, &c. Fourth Edition, illustrated, ssr. 

2. Walter Bagehot’s Physics and^. Politics. 

Second Edition, 4X. 

3. Dr. Edward Smith’s Foods. Third 

Edition, illustrated, sr* 

4. Professor Bain’s Mind and Body. Third 

Edition, illustrated, 45. 

5. Herbert Spencer’s Study of Sociology. 

Third Edition, illustrated, ss*. 

6. Prof. Stewart’s Conservation of Energy. 

Second Edition, illustrated, 5s, 

7. Dr. J. B. Pettigrew’s AnimaP^Locomotion. 

Second Edition, illustrated, sr. 

8. Dr. Henry Maudsley’s Responsibility in 

Mental Disease- Second Edition, 3s. 

9. Prof. Josiah P. Cooke’s New Chemistry. 

Second Edition, illustrated, sj, 

10. Prof. Sheldon Amos’s Science of Law. 

Crown Svo. [Immediately. 

HENRY S. KING & CO., 65, Comhill, and 12, Paternoster Row. 
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SMITH, ELDER, & CO.’S NEW BOOKS. 


1 NEW EDITION OF DARWIN ON CORAL REEFS. 

The STRUCTURE and DISTRIBUTION 

of CORAL REEFS. By CHARLES DARWIN, F.R.S. New and 
Revised Editioru [Nearly ready. 

Now ready, with a Map, crown Svo, loj. ^d. 

The STORY of the ASHANTEE CAM- 

PAIGN. By WINWOOD READE, the Times Special Correspon¬ 
dent. Author of “ The African Sketch Book,” fitc. 

This work is not a mtre reprint of the Author’s letters in the Times, 

Extract from the Author's Preface. 

^ “ It was my fortune to- see more fighting than anj-nne else in the expe¬ 
dition, excepting a few officers serving in the native regiments. Moreover, 
no other writer, militai-y or civil, witnessed either of these three events—the 
Storming of Amoaftil by the Black Watch ; the Storming of Ordabsu hy 
the Rifle Brigade ; or the Taking of Coomassie by Sir Archibald Mison and 
Colonel McLeod. I witnessed these three events.” 

HOURS in a LIBRARY. By Leslie Ste- 

phen. Crown Svo, gs. 

Contents ;—De Foe’sNovels—Richardson’s Novels—Pope as a Moralist 
—Mr. Elwin's Edition of Pope—Seme Words about Sir Walter Scott—Na¬ 
thaniel Hawthorne—Balzac’s Novels—De Quincey. 

MOHAMMED acd MOHAMMEDANISM: 

I.ectures delivered at the Royal Institution of Great Britain in Febru¬ 
ary and March 1874. By R. BOSWORTH SMITH, M.A. Crown 
Svo, 6s, 

LITERATURE and DOGMA: an Essay 

towards a better Apprehension of the Bible. By MATTHEW AR¬ 
NOLD. Fourth Edition, revised. Crown Svo, gs. 

‘‘This book, when it gets known, will become a power, against which one 
may set oneself in opposition, but with which one must reckon/'— Theo/o^ 
gical Review of Leyden. 

SWISS ALLMENDS and a WALK to SEE 

THEM : a Second Month in Switzerland. By F. BARHAM 
ZINCKE, Vicar of Wherstead, and ChapIain-m-Ordinary to the 
Queen. Crown Svo, with a Map, ’js. 6d, 

SANITARY ARRANGEMENTS FOR 

DWELLINGS, intended for the Use of Officers of Health, Architects, 
Builders, and Householders. With numerous Illustrations. By WILr. 
LIAM EASSIE, C.E. F.L.S. F.G.S. &c, Author of “Healthy 
Houses.” Crown Svo, with Illustradons, 5s. 6d. 

London: SMITH, ELDER, & CO, 15, Waterloo Place. 


NEARLY READY. 

TELEGRAPH AND TRAVEL. 

A NARRATIVE of the FORMATION aiid DEVELOPMENT of TELEGRAPHIC COMMUNICATION between ENGLAND and INDIA, under 
the Orders of Her Majesty’s Government, with incidental Notices of the Countries through which the Lines pass. ^ 

By COLONEL SIR FREDERIC GOLDSMID, C.B., K.C.S.L, 

Late Director of the Government Indo-European Telegraph. 

With mtmeroHS Illustrations and Maps, Bvc. 

MACMILLAN & CO., LONDON. 


TICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

, , DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY, 

Tlie use of tte Natural Wafers of Vichy is exteuding vastly, Tliey axe most efficacious in all complamts arising from acHity* 
They. mak^ tiie blocd more alkaBne and less coagulable, and promote its circulation. In Ike derangement of tke digestive fnnetionSj, 
and in ali tke chronical disorders of tke abdominal,, organs, tkeir good effects are ^own. Tke Waters of Vicky axe alkaline ■ 
.pseoas, and altkougk medicdiiaJ. they are agreeable to tke palate, from tkeir sligktly acid taste. Of all mineral waters they srt . 
; 'exported', ^ j 




xli 


ytinc ^874] _ iV/j TURE __ 

Now Ready. RrRe One Shilling, 

ART 

PiCTOBIAL AND INDUSTRIAL: A REVIEW. 

FOR JUNE 1874. 

WITH CHOICE EXAMPLES EEOM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“AUS ARTIS CAUSA, ITAQUE HOMINIS.’^ 

"■ CONTENIS OF June Number— Our Illustrations i. “ An Italian Beauty/by A. Boiilard. 2. The Pet Dog/' 
by Verwde.*"' 3. ‘‘'The Oak/’ by G. Courbet.—Cut Metal Work and Printed Tin-Foii Decorations.—The Exhibitions* 
—^Art Notes and Gossip. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of ''Art "that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of " Art/' are requested to communicate with the Editor, through the Publishers. 

London : SA^MPSON LOW, MARSTON, LOW, Sc SEARLE^ 188, Fleet Street, E.C. 


WORKS BY CHARLES DARWIN, F.R.S. ' 

i 


AGRICULTURAL PUBLICATIONS. 


The EXPRESSION of the EMOTIONS in ; 

MAH aad ANIMALS. Crawa 8 to, izs., with Iiliistia.tknis. | 

II. I 

The ORIGIN of SPECIES, by MEANS of’ 

HATUR.IL SELECTION : cr, tlia Presenudon of Favoured Races , 
in the Struggle for Life. Post Svo, 75. 5 i. 


III. 

The DESCENT of MAN, and on SELEC- 

TION in RELATION to SEX. With Illustraiioas. o vois. crown - 
Svo, 245. i 

IV. ! 

THE VARIATION OF ANIMALS and 

PLANTS under VARIATION. With Illustrations, u vols 8vo. aSf. 


VL 


THE VARIOUS CONTRIVANCES by! 

which ORCHIDS are FERTILISED by INSECTS, and on the Good I 
Effect of Intercrossing. With Wooicuts. Post Svo, 9s. i 


V. i 

A NATURALIST’S VOYAGE ROUND i 

tlie WORLD: being a Journal of Researches into the Natural History i 
■md Gealc®y of Countries viated. Post 8vo, 9s. * | 


FACTS and ARGUMENTS for DARWIN. 

By FRITZ MULLER. Trai^iabed by W. S. Dallas, F.L S. ^With 
ILustratioas. Post Svo, 61. 

JOHN MURRA\, Albemarle Sireet. 


HOLLOWAY’S OINTMENT and PILLS. 

“—Health Lest and Found."-"After safely struggling through the tidntcr, 
imildtiMies mil fall victims to the throat acd^ chest complaints so coro- 
moa m the spring. If the first symptoms rC'Caive attention and judicious 
treatment, mt only will future danger be averted, but old alimaats vtll i 

g ’vewayand better health will be attained than w&s enjoyed before ; 

,e illness. No treatuteat for safety md certainty of success may be m | 
confidently relied upon as that discovered by Professor HoIldi»ay, whose > 
KIls aad Oictsnent always restore the suSerer. While fee PMIs are I 
tAen ia moderate doseSj the Omtment shoitid be well rubbed cp©a the ; 
'skhs, COLT the part affected, as aorirely as sals is rahtwd fato meat, . I 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances ia 
general use by Farmers ; also the Manurial Value of the Residue from, 
each ardcle. 


Opinions of ihe Press. 

It is cl^rly a very useful indicatorjof the values of the foods for cattle. 

—A t>:e7Z3:-:i77:. 

The chart cannot fail to he very useful to the keepers of horses and 
meat stock, and it will be an ‘ eye-opener * to many who ■will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”— Sporting^ Times. 

** A very useful table. The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Assoemtion.'”’— 
ajtd Water. 


Price One Shilling, Post Free.TJj^ 

THE AGRICULTURAL ECONOMIST. 

A hlonthly Journal, containing Rejoo-rts aad Pric«^ Cuiwat of the Agri¬ 
cultural and Horticultural Association, and devoted to theadand 
encouragement of CcMsperation in Agrioiiture and m gsanami Trading, 

Price &d. per month, or 51. per. annum, Pott Free. 

Vols. I., II., and HI. of &e “‘A^cultural Economist for jSyo, 1871, and. 
iSjst, price 7s. &d. each. 

PsLKPAEiNG Fon PimucATiON (Secemd Ediimm); 

THE MINERAL CONSTITUENTS Re¬ 

moved FROM AN ACRE OF SOIL by mx Ayeraj® Cam M 

Wheat, Oats, Barfey, Twaap?, fc. ; ?dso the 
Effects of Gaaiito, Stiper|»h«*pfe«te% ,Salt% 

&c. Pri'Ce One Shillmg fwtt free. ■ ■ 

Lemdon: 176, FLEET STREET, FT , znd 47, MILLIANR STREET, 
S.W. 










xiii 


NA TURE 


[June 4 , 1874 


NEW EDITION. 

Witli the Latest Discoveries and Rectifications, 

THE HANDY ROYAL ATLAS 

OF 

MODERN GEOGRAPHY. 

By ALEX. KEITH JOHNSTON, 

LL.'D. F.R.S.E. F.R.G.S. 

Author of the “Physical Atlas/’ the “Royal Atlas,” &c. 

Exhibiting the present condition of Geographical Discovery and Research in the several Countries, Empires, and States 

of the World. 

Forty-six Ma^s, clearly printed and carefully coloured, with General Index. 

In imperial 4to, lialf-bound morocco, 2/. I2r. 6 d. This Edition contains a new Map of North Polar Regions. 

“Is probably the best work of the kind now published.”— Thnes, 

“The ample illustrations of recent discovery, and of the great groups of dependencies on the British Crown, renders Dr. 
Johnston’s the best of all Atlases for English use. ”—Pall Mall Gazette. 

“The ‘Handy Atlas’ is thoroughly deserving of its name. Not only does it contain the latest information, but its size and 
arrangement render it perfect as a book of reference,”— Standard. 


By the same Author. 

THE ROYAL ATLAS of MODERN GEOGRAPHY 

A Series of entirely Original and Authentic Maps, with Indices to each Map, comprising nearly 150,000 names of Places contained in 
the Atlas. A New Edition, brought up to the Present Time. Containing a New Map of North Polar Regions. In imperial folio, 

half-bound morocco, 5/. 15J. 6^/. 

“We know no series of maps which we can more warmly recommend .”—Saturday Pevieiv. 

WILLIAM BLACKWOOD & SONS, 45, George Street, Edinburgh; and 37, Paternoster Row, London. 


BROWNINGS NEW BINOCULARS. 



BROWNING’S NEW “ PANERGETIC ” OPERA, FIELD, 

and RACE GLASS, for general use, brilliant light, extensive fidd M 
view, and sharp definition, 

THE POLYCRATIC ” OPERA, for distant objects, has 

18 lenses, and possesses great power, with portability. 

THE ‘^EURYSCOPIC^^ OPERA, for the theatre, has the 
brgest field, of view, giving delightfully easy vision, 2/. 2s. Ne# 
Illustrated List free. 

ACHROMATIC BINOCULARS, from iss. 


NOTICES OF THE PRESS. 

“ Brings out figures with marvellous distinctness, and has a very lai^ 
field of view, and so very many advantages over the other Binoculars tiM 
we have seen that we confidently award very high praise indeed .”—Papuhf 
Scimce Reukw. 


“ Exhibits objects with remarkable brightness and sharpness .”—The Observer. 

“ A wide extoision of the field of view is attained, while even in misty weather objects are exhibited with wonderful clearness.^' 

—■Mmd and Mildary Cazdie. 


very extensive field of view is obtained, and objects in the distance are shown with great distinctness.”— 

Ckurckman. 


JOHN BEOWNING-, 

Optician to tlie Royal Observatory, the Royal Society, the Observatories of Kew, 
Cambridge, Melbourne, Utrecht, &c., &c. 

63, STRAND, WX. 

MEBAD, I862. ESTABLISHED roo YEARS. 


by R- Clay, Sows. R Tayloh. at 7 and* S, Bread Street HSl, la the City of London, and pubBshed by MACM'Ti.t.AN a Co. 
' \ ^ t tise Office, .and 30, Eedfcwd Street, Covent Garden — -THUSsaoAV, June4,1874. 






A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of NcUure trusts the mind which builds for aytT — ^WoRDSWORTH 


No, 241, VoL. 10] THURSDAY, JUNE ii, 1874 [Price Fourrence 


Rsgistered as a Newspaper at the General Post Office. 


[All Rights axe Reseivtd. 


LONDON INTERNATIONAL EXHIBITION 

AND ROYAL ALBERT HALL, SOUTH KENSINGTON, 1S74. 
OPEN DAILY, ioa.m, to6p.in. 


YORKSHIRE COLLEGE OF SCIENCE. 

Pre$id£iit-LORD F. C. CAVENDISH, M.P. 

The Cmacil are prepare.-i to appoint the following Professors, in view of 
the opening of the College at Leeds, in temporary premises, on October 
1st:— 


MILITARY BAND 

At Thiee every THURSDAY and S.ATURDAY. 

PERFORMANCE on the GRAND ORGAN 

By Mr. WILLI.AM CARTER, DAILY at 4. 

EXHIBITION OF WINE 

‘ (Tasting permitted) 

OPEN DAILY, Twelve to Five. Season Ticket holde»'S admitted WITH- | 
OUT EXTRA CHARGE. Other Visitors will be charged 6^. extra to ! 
the Cellars. 

REDUCED PRICES of ADMISSION to Artisans at 6./ each and to 
Schocl Children at -^d. each, by purchase of Rackets of FIFTY 
TICKETS, in view of Promoting Technical Instruction. 

SCHOOL OF COOKERY. 

LECTURE (with Practical Illustrations) by Mr. EUCKM ASTER. e%’ery 
SATURDAY at Three. 

GRAND OPERA CONCERT 

tin SATURDAY, June 20> at Three. 

ADMISbiON tc the EXHIBITION and ALBERT HALL, ir. Dally. 

(Wednesdays, ar, 6ii.) 


THE SCIENTIFIC CLUB. 


1 he SCIENTIFIC CLUB having REMOVED from the WESTMIN- 
STIR PALACE HOTEL to their CLUB HOUSE, ail Comtminicaticffls 
ibtoiild be aiidicssed— 

The Secsettaey, 

Sdentific CItiS 

7, Savae, Row Flccadllly, W. 


1. A PROFESSOR of CHEMISTRY, also having charge of the Che¬ 
mical I-aboratoiy. Stipend per annum, and tw’o-thirds of the fees of 
the lecture Students (excepting registed students of the Leeds School of 
Medidne), ani one-third of the Laboratory fees of a’l students entering 
the Laboratorv Course. 

2. A Pi<OFE^SOR of GEOLOGY, giving special attention to Coal¬ 
mining. Stipend ;;^300 per annum, and two-thirds of the fees. 

3. A PROFESSOR of MATHEMATICS and PHVSIC 3 . Stipend 
;t^3oo per annum, ai.d two-thirds of the fees. 

Application must be forwarded not later than July r, to the Honorary 
Secretaries, i6, St. Andrew’s Chambers, Leeds, who will give any furthe 
information. 

HFNRY II SALES, i Honorary 
RICHARD REYNOLDS, / SecretarkV 

June 3st, 1S74. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

I Special^attention to Science, particularly to Chemistry, both theoreiica! 

' and practical. 

i References to Dr. Debus. F.R.S.; Dr. Fr.inkland, F.R.S .; Dr. Roscoe, 
i F.R.S ; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker. 
F.R.S. ; Dr. Williamson, F.R.S. 

C. WILLMOED, Pri;.cpal 


VICTORIA (PHILOSOPHICAL) TNSTI-- 

TUTE.—The ANNUAL MEETING wld be held at S o’clock on 
MONDAY. June 15. at the HOUSE of the SOCIETY of ARTS, 
Joh.u Street, Adelphi, when the AddrebS will be delivered. 

F. PETRIE. H0.1. .Sec, 

House of the Tn'titute, 8, Adelphi Terra:e 
(near Charing Cro^s). 

ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 

AGRICULTURAL EDUCATION. ' ' ^ 

; An E::sammstion for Ten Scholarships of the value of £aa eatth.fcivb*, 
ficicncy in the principles of Agncultuxe, L'-and Siirveyio|r and 
I and Chemistry applied to Agriculture, will be held I'li ©'f’l'K'D-' 

I VEMHER next. Pupils of schools to the"Middle Sc!»o"s 

! CN irpuratmn, and of such other j.chos^'s as maybe 
I of the Sadety^wili be eiigibk td cotapea. ^ '''' '''1'/'','''' "y'i ' ^ 

I Further isfort&atiiw may be ofesa’aei■ 'L, ■ ' ' ' 

^ 12, Ileuayet Sijuare, Lasdbn,', ■ ,"4' V" ■ " ' 
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UNIVERSITY COLLEGE, TORONTO.— 

Applications will be received up to Au^rust r5th from Candidates for the 
PROFESSORSHIP of NATURAL HISTORY in this College. The 
initial salary is ;^S5o currency per annutn^ rising to £700 currency by 
additions of ^^50 currency at intervals of five years. The applications, 
with testimonials (oiiginals or certified copies) are to be addressed to the 
Hon. Archid.\ld McKellar, Provincial Secretary, Toronto, Ontario, 
in envelopes marked “ Natural History,” and should be posted so as to 
reach him on or before August 15. 

The Academic Year of the College will begin on October 1st, and Lee 
tures will begin on October 5th. 

JOtlN McCAUL, LL.D., President. 

University College, Toronto, May and, 1874. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY BAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44. Berners Street, W 


THE MIDDLESEX HOSPITAL. —Mr. 

MORRIS, M.A. M.B. F.R C.S., will give a Course of Instruction in 
OPERATIVE SURGERY during the present and ensuing months, 
adapted for the Army, Navy, and Indian Services, andfor the Fe lowship 
of the College of Surgeons. Fee, including e-xpenses, £s 55 


SCIENTIFIC BOOKS.—A few copies can 

Still be had of Sowerby’s Mineral Conchology, British and Exotic Mine- 
ralogy, Ei glish Fungi, British Miscellany, Zoological Journal, Genera 
of Shells, Species Concholorum, Tankervi le Cat., &.C., Sic., as well as 
a large stock of second-hand books on Geology, Conchology, Entomo¬ 
logy, &c. &c. SOWERBY, 167A, Strand. 


PRIVATE TUITION.—A Clergyman, of 

long experience and uniform success in Tuition, RECEIVES FOUR 
PUPILS. Home comforts combined with great educational advantages. 
The highest references—M.A., care of Editor of Nature, 29, Bedford 
Street, Strand, W.C. 


SCIENCE TUITION by CORRESPON¬ 
DENCE.—For Terms, apply to D.C L , care of Macmillan & Co., 29, 
Bedford Street, Strand, London, W C. 


The REV.L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Natural Science, together with all 
the usual branches of Education. Highest References can be given.— 
Address, M.A. H., care of the Publishers of N.\ture, 29, Bedford 
Street, Covent Garden, W C. 


NATURAL SCIENCE MASTERSHIP 

WANTED after July 31 next by a Graduate of Cambridge, in a first- 
rate Grammar School. The highest testimonials.—Address, M. A., care 
of Nature, 29, Bedford Street, Covent Garden, London, W.C. 


A YOUNG LADY seeks a RE-ENGAGE- 

MENT as GOVERNESS in London- She is capable of teaching the 
rudiments of NATURAL SCIENCE, and has a thorough knowledge of 
French, German, and the usual branches of a sound English Education. 
—^Address, Miss K., Nature Office, 29, Bedford Street, Strand, W.C. 


REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONOUR-M.-\N.—Adfires-s—Alpha, care of the Pub¬ 
lishers of Nature, 29, Bedford Street, Strand, W.C. 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who is a Chemist and Amateur Astronomer, and 
■po'ssesses aho seme ^Literary Ability,-wishes far an ENGAGEMENT 
in which these qualifications would be of service.—D.W,, Doctor’s Cot¬ 
tages, South Shore, tlackpool 


FOR SALE. 

AN AMATEUR’S COLLECTION of FOS- 

SILS (strati,graphically arranged) Precious Stones, Agates, Sea, Land, 
and Fresh-water Shells. Suitable for a student of Primeval and Progres¬ 
sive Natural History. For parti'eafiars apply to X Y.Z., care of the 
Publisher of Nature, 29. Bedford Street, Strand, W.C 


WANTED to PURCHASE,a CLASSIFIED 

COLLECTION of BRITISH BIRDS’ EGGS, Must all be well 
authenticated.—Apply, stating terms, to E. E. B , care of Me^rs. 

■ Macmillan and Co., Bedforri Street, Strand, W.C. 


To LECTURERS and OTHERS— For 

Sale, a Browning’s AUTOMATIC ELECTRIC LAMP, with bat¬ 
tery, large parabolic reflector, carbons and wires complete. All new" 
Suitable for spectrum, experiments. Apply to V. E. A., 120, Falkner 
Street, Liverpool. 


TO naturalists and GEOLOGISTS. 

—Collections of the beautiful Fos-sils from a lately-made Cutting near 
Orford Castle, Suffolk (see Advertisement in N.\ture, May 14th), are 
now being forwarded to the Subscribers. Lists of the Fossils,’with 
other particulars, can now be had by addressing (with stamped ’enve¬ 
lope) Fredc. Coliingwood, Esq., P G.S., 4, St, Martin’s Place, Trafalgar 
Square. A secure postal-box, with specimens from the Orford Castle 
Cutting, of Nassa grauulata, Trophon muricatum, Tectura visginea, and 
Emarginula fissura, will be forwarded on receipt of twelve postage- 
stamps. 


NOTICE. — To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY^ FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, JMagnetism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. Orders exceeding ;£2 in value delivered free to any 
railway station in England. 


TRUSSES (Self-adjusting), in use for tlie 

last sixty years, and same as worn by^ his late Majesty William IV. 
From 10s. each. SALMON ODY & CO j by appointment to the Army 
and Navy, 292, Strand, London, Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8^. ; Ladies’ Chest E.xpanders from 5J. 6d. S.\L- 
MON ODY & CO, 292, Strand, London. Established i 8 o 5 . 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-mea.surement and prices post free. SALMON 
ODY fit CO., 292, Strand, London 

JAMES WOOLLEY, SONS, & CO., 

69, MARKET STREET, MANCHESTER. 

CHEMICAL APPARATUS AND REAGENTS, 

For Lecture and Class Demonstration, Laboratory Instmction^&c. 

SETS OF apparatus AND CHEMICALS 

For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 

Price Lists on Application. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66 , BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
the General Post Office. 

W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

fSy Jippoifiimcfzt to the Royal Insiltuiion of Great Bniq.inh 

Spectroscopes, Microscopes, Polariscopes, 
and every vari ety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 


ESTABLISHED 1S43. 
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THOMAS D. EUSSELL, 

GEOLOGIST & MICROSGOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


Britisli Roclcs—100 Specimens .. One Guinea. 

Britisli Fossils—ico „ .. One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
Detailed Caialog^tcs post-free. 


Now ready, 

NEGEETTI & ZAMBRA’S 

NEW ENCYCLOPEDIC CATALOGUE 

Of Optical, Mathematical, Nautical, Electrical, Galvanic, Magnetic, Pneu¬ 
matic, HyCrauIic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL INSTRUMENTS, 

Containing very numerous Comparative Tables of Reference, and illustrated 
hy upwards of Eleven Hundred Engravings. Royal 8vo, cloth, gilt lettered. 
Price 55-. 6 d. 

NEGRETTI AND ZAMBRA, 

SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 

43 Cornhiil, 122, Regent Street, and Crystal Palace, Sydenham, London. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 

M. PILLION ER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES. 

and all kinds of Scientific Instruments. 

Piilisclier’s 

St* Thomas’s Hospital 
Microscope, 

As supplied to" the principal Uni¬ 
versities and Hospitals. 

Monocular, £s ; Binocular, £ xo 10s. 

PILLISCHER’S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from^^ to inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3^ in., 

145.; 41 in , lyr.; 6 in , in W<Lden 
Case, los; including a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 

88, New Bond Street, W., London. 

“THE GARDEN,” 

A W efiily Illustrated Jounnal devoted solely to Horticulture in all its 
Branches. 

“THE GARDEN "is conducted by William Robinson, F.L.S., Author 
of * Hardy Flowers, “Alpine Flowers for English Gardens," “The 
Parks, Promenades, and Gardens of Paris," &c. ; and the best Writers in 
every Department of Gardening are csmtributors to its pages. 

Xhe following are some of the subjects regularly treated of in its — 



The Flower Garden. 
Lands.cape Gardening. 

The Fruit Garden. 

Garden Structures. 

RdOHi and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Fiowrars- 
Town (wardens. 

The Conservatory- 
PuHic Gardens. 

The Greenhouse and Store. 
The Household. 

The Wild Garden- 
The Kitchen Garden. 


** THE GARDEN ’* may be obtained through all Newsagents at the 
Railway Bookstals, at 4d. p«r Copy. It may also he h&d direct fiom the 
Office at 55. for a Quarter, gs. gd. for a Half-year, and xos. fm a Yw, 
payable in advance, and In Iklonthly Parts. Spedanen Copies | 

4|/. I 

37, Southampton Street, Coveat Garden, S,W. j 


JUDSON’S DYES_18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS. 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veil.s, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES- Beautiful effects are thus 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. —Ferns, Grasses, 

Flow’ers, and Sea-weeds may be dyed rnost exquisite colours, green, 
crimson, purple, scarlet, Rc., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—hluch trouble wiay be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 13 
other shades. 

JUDSON’S DYES,—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; aUo black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 


ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVERSARY MEETING \n 11 be held (by peraission of the 
Chancellor and Senate) in the Hall of the University of London, Burlington 
Gardens, on MONDAY, June 22nd, at i p.ra. Right Honourable Sir H. 
Bartle Frere, K.C.B., President, in the chair. 

The DINNER will take place at Willis's Rooms at half-past 6 on the 
same day. Right Honourable Sir H. Barile Frere^ eLC-B., in-the 
chair. 

Dinner Charge, Twenty- three Shillings, payable at the door; or Tickets 
to be tad and Plac^ taken at i, Savile Row, Burlington Gardens, 

The Friends of Members are admissible to the Dinner, 


THE ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited hy John Algernon Clarscb, Seexetaxy to the Centol Chanilw of 
Ag^cultinre, 

hers of A^^ail'tore of Greax Britain* 

t8,ooo meahesrs), beridc^ giving original papers Urn, patwsyM 

snd anra^s'of intd&^ceof porticGlar \ ■ 

the Londm Cora, Seed, Hop, Cattle^ and Marmnff MmMMy 

are specially re|»rted m this JcaaMlj'Wiich.^' » ,»»» 

eveahttg sa» os to msure desHvery to 'ewiihFY: 

oaTms&y ■, 
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A FEW ARTISTS PROOFS 

OF 

THE PORTRAIT OF CHARLES DARWIN, P.R.S. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper^ and may be had at the Office of NATURE^ 39, Bedford Street^ Strandj W.Cj 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 


NEARLY READY. 

TELEGRAPH AND TRAVEL. 

A NARRATIVE of the FORMATION and DEVELOPMENT of TELEGRAPHIC CO MMUAHCATION between ENGLAND and INDIA, under 
the Orders of Her Majesty’s Government, with incidental Notices of the Countries through which the Lines pass. 

By COLONEL SIR FREDERIC GOLDSMID, C.B., K.C.S.I., 

Late Director of the Government Indo-European Telegraph, 

With mmterotts Ilhisiraiions and Maj^s, 

MACMILLAN & CO., LONDON. 


Eighth Thousand, cloth, aij., 70 Plates, 4 Coloured. 

HOW TO WORK WITH THE MICRO. 

SCOPE- A complete Manual of Microscopical Manipulation. A full 
description of many new processes of investigation, taking photographs, 

HARRISON, Pall Mall. 


BY DR LIONEL BEALE, F.R.S. 

1. PROTOPLASM.—I. Dissentient. II. De- 

monstrative. III. Speculative. 3rd Edition, 16 Coloured Plates, 
lOJ. 6 d. {Now ready, 

2 . BIOPLrASM, or Living Matter, 22 Plates, 

London: J. & A. CHURCHILL. 

Philadelphia: LINDSAY Be BLAKISTON. 


LIGHT SCIENCE for LEISURE HOURS, 

^ by R. A. PROCTOR, B. A. Two Series of Essays 

First Series, including the Aurora, Storms, Alagnetism, Betting on Races, 
Sic., TS. (id. 

Second Series, including Life of Mary Somerville, Gulf Stream, Climate 
of Britain, &c., "js. 6d. 

London: LONGMANS, GREEN, Be CO., Paternoster Row. 


In royal Svo, cloth extra gilt, price 31J. 6 d, 

CONTRIBUTIONS to SOLAR PHYSICS. 

B,; J. NORMAN LOCKYER, _F.R.S. I. A Popxilar Aewrat of In- 

quiries into the Physical Constitution of the Sun, with especial refe¬ 
rence to Recent Spectroscopic Researches. II. Communicatioi^ to the 
Royal Society of London and the French Academy of Sciences, with 
Notes. Illustrated by 7 Coloured Lithographic Plates and 175 Wood- 
cuts. 

**The iirst -^art of the vrork, presenting the reader with a continuous 
sketch of the iustory of the various inquiries into the physical constitution 
of the sun, cannot fail tobec^ interest to all who care for the revelations of 
modem sdience ; and ^ the interest will be enhanced by the excellence of 
the numerous illustrations by which it is accompanied.”— Atken^um, 

b£»k may be taken as an authentic exposition of the present state 
of science in connexion with the important subject of spectroscopic analysis, i 
. . . Ev^en the unscieiitific public may derive much information from it.” ! 

—Dmly News, \ 

London: MACMILLAN & GO. I 


This day, in Svo, price 14^., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents The Prologue—Tyrrhemansand Turanians—Ethnographical 
Notes on the^ Etruscan People—The Etruscan Mythology—The Etruscan 
Nmnerals—Epitaphs—Words denoting KansHp—The Bilingual Inscriptions 
—Foots of Dedication—The Ancient Vocabularies—Names—TTie Epilogue. 

'' " Lmdon: MACMILLAN & CO. 


NEW E.LEGTR1CAL ANEMOMETER. 

J 70 SHAFT REQUIRED. 

INVENTED EY 

J. £. H, GORDON^ Caius College^ Cambridge. 


Mr. APPS is now prepared to supply these Instru¬ 
ments complete with wires and six-celled battery at the 
following prices;— 

No. I. to indicate direction on an S-in. dial, £^0. 
No. II. to indicate direction and velocity on dials, ^^50. 

No. IV. to indicate direction, and print direction 
and velocity, ^100. 

In these instruments the communication between the 
vane and dial is made by 3 or 4 insulated wires. 

The battery has to be recharged once in 5 months 
(about). 

The paper can be cut off as soon as desired, but the 
reels only require refilling once 2 in monihs. 

The registering instrument can be placed at any 
distance from the fans or cups. 

The clock of the recording instrument being fitted 
with a dial, there is no necessity for a timepiece for 
general purposes. 

This instrument is now to be seen at work in connec¬ 
tion with the Society of Arts’ Testing Rooms, Interna¬ 
tional Exhibition, South K ensington ; and a 

No. lY. Anemometer may now be seen in action at 

A. APPS, 

433, STRAND, LONDON, W.C. 



s 
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TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous* Cuiwes on Cards, or 
blackened Glass for the Lantern ; packed in Deal Cabinet (3 ft. 

X ift. square), which serves as a Stand for the instrument to 

work on.. ... ...£12 o o 

Reflectom for projecting the Figures on the Screen ... ... 2126 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 3P, including the principal Figures from 2:1 to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ- 
masLectums given by Dr. Tyndall at the Royal Institution ... ;C 5 $ ^ 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 

fllirec ipinutes* walfc from, South Kdisiiigtoik Museum)^ 
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DIARY OF SOCIETIES. 


DRAPER’S INK (DICHROIC). 


London 


THE NEW BLACK INK 


THURSDAY, June ji. 

Boval Society, at S.30.—Spectroscspic Notes, i, 2, 3, 4 , On the Absorj-ition 
of great Thicknesses of Metallic and Metailoidal Vapours ; On a New 
Class of Absorption Phenomena, &c.: J. Norman Lockyer, F.R.S,—Note 
on the Absoi-ption Spectra of Potassium and Sodium at Low Tezapera- 
tures : Prof. Roscoe, F.R.S., and A. Schuster.—Note on the Alleged Ex¬ 
istence of Remains of a Lemming in Cave-deposits of England: Prof. 
Owen, F.R.S.—On the Alleged Expansion in Volume of various Sub¬ 
stances in passing by Refrigeration from the State of Liquid Fusion to 
that of Solidification : R. hfaliet, F.R.S.—Note on the Excitation of the 
Surface of the Cerebral Hemispheres hy Induced Currents : Prof. Sander¬ 
son, F.R.S. 

Society of Antiquaries, at 8.30.—Letters of Lady Rachel Russell and 
others : R. Almack.—Contents of a Cist at Brougham, Westmoreland: 
Prof. Harkness. 

Mathematical Society, at 8.—Parallels of Developables and of Curves 
of Double Cun’ature : S. Roberts.—A remarkable relation_between the 
difference of two Fagnanian Arcs of an Ellipse of Eccentricity e and that 

of two corresponding Arcs of a Hyperbola of Eccentricity L : J. Griffiths. 

e 

—Note on the Numerical Calculation of the Roots of Fluctuating Func¬ 
tions : Lord Rayleigh, F. R S.—Stability of a Dynamical System with two 
Independent Motions: On Rocking Stones ; and Small Oscillations to any 
Degree of Appro-ximation : E. J. Routh, F.R.S. 

FRIDAY, June 12. 

Junior Philosophical Society, at S.—The Universal Ether audits Rela¬ 
tion to the Uudulatory Theory of Light: J. E. Prideaux. 

SATURDAY, June 13. 

Geologists’ Association. —Excursion to Tilburston and Nutfield. 

MONDAY, June 15. 

Geographical Society, at 8.30. 

Victoria Institute, at S.—-Anniversary. 

TUESDAY, June 16. 

Zoological Society, at 8.30.—On the Nature of the Sacs vomited by the 
Hornbills : Dr. J. Murie.—^A further Communication upon certain Gigantic 
Cephalopods recently encountered off the Coast of Newfoundland : W. 
Saville Kent.—On the “Showing off” ®f the Australian Bustard {Ettp0‘- 
doiis austraUs ): A. H. Garrod. 

Statistical Society, at 7.45.—T.ocal Government among different Nations: 
Sir Charles W. Dilke, Bart.—The Co-operative Land Movement: E. W. 
Erabrook, F.S.A. 

Horticultitral Scciin'Y.— Meeting of Council. 

WEDNESDAY, June 17. 

Horticultural Society. —Fruit and Floral Meeting. 

Meteorological Society, at 7.—On the connection between Colliery E.x- 
plosions and Weather in 1872 : R- H. Scott, F.R.S., and W. Galloway.— 
Solar Radiation, 1S69-74: Rev- Fenwick W. Stow .—1 he diurnal inequali¬ 
ties of the Barometer and Thermometer as illustrated by the observations 
made at the Summit and Base of Mount Washington, U.S., during the 
Month of May 1872 : W. W. Rundell.—On the diurnal variation of the 
Barometer at Zi-Ka-Wei, and mean Atmospheric Pressure and Tempera¬ 
ture at Shanghai: Rev. A. M. Colombel.—Weather Report for 1S73 at 
Woosung, China : Charles D. Braysher.—At 9.—A Special General Meet¬ 
ing will be held, to consider a revised form of the Bye-Laws proposed by 
the Council. 

THURSDAY, June iS. 

Chemical Society, at 8.—On Isodmaphthyl: W. Smith.—Communications 
from the Laboratory of the London Institution : Dr. Armstrong.—On the 
Products of the Decomposition of Castor Oil. _No. III. On the Decom¬ 
position by excess of Alkaline Hydrate: E. Neison.—On the Restitution 
of Burnt Steel: J. L. Davies.—On Hydrogen Persulphide: W. Ramsey. 


TO SECRETARIES OF SCIENTIFIC 
1 AND LITERARY SOCIETIES. 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It has_ been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly Full Black, j Flows easily from the Pen. 

Does not corrode Steel Pens. j Blotting-paper may be applied at the 

Is cleanly to use, and not liable to moment of writing. 

Blot. 1 

TO BE HAD OF ALL STATIONERS. 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 
Awarded to J. S. FRY & SONS. 

RACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with w'hich it is manufactured. 




RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed hy upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use oi 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied hy the MOC-IVIAIN PAD anct 
PAlENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
de.scriptive circular may be had, and the Truss (which cannot 
fail to fit) forw’arded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer. 



JOHN WHITE, 228, Piccadilly. 

Price of a Single Truss, i6s., aiy., 26s. 6d., and 31^, 6d. ) 


Double 

Umbilical 


3I5-. Old., 42r., and 52J. 6d.. 
42r. and 52^. 6d. 


Post- 

free. 


elastic stockings, knee-caps, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4^.60’., 7s. 6d., ior.,and i6r. each. 
Postage free. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


I HOLLOWAY’S PILLS—Medicine for the 

I Spring,—Diseases latent in the system throughout the winter wfill mani- 

j fest themselves on the approach of warmer weather, unless the blood 

j be freed from impurities and the body generally from noxious matters. 

i Holloway’s Pills have long since established the highest reputation for 

i the full and efficient manner in which they accomplish this purifying 

I purpose. These excellent Pills search every organ, pervade every 

j tissue, and successfully grapple with all deleterious substances, either 

I by neutralising them or expelling them. Holloway’s rnedicine promotes 

; comfort, cheerfulness, health, and sti-ength. The medicine is admirably 

I adapted for the weak and delicate, whose frames are relaxed, whose 

j nerves are unstrung, and W'^hose digestions are upset alike by spring 

variations and summer’s heat. 


“ NA TURE.” 


It having bmi suggeskd that the publication of a •weekly Diary 
in Nature of the Meetings, &c. of the various jfrovmcial Scieu- 
tific and Literary Societies would be found very mejul, not only 
to the Members of such Sodelies, but to all who are interested in 
scientific and literary sub/ects, the Publishers have determined to 
devote a portion oj their Advertisement columns to this purpose, and 
NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TORES, &*c., at the nominal charge of One Shilling for each 
inseriisn* 

The Publishers of Nature wUl be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, hy 
Wednesday Mornings. 

.Office— 29, BEDFORD STREET, STRAND, 


i Nearly all the Back Numbers of Nature may be obtained 
I through any Bookseller, or of the Publishers, at the Office, 29, 
j Bedford Street, Strand, W.C.,towhom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 8, bound in cloth, price loj. 

Cloth Cases for binding all the volumes, price u. id. each. 
Reading Cases to hold 26 numbers, price zs. id. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C 

NATURE—Wanted clean Copies of Nos. 

10, and 116. Nature 'OlSce, Bedforf Street, Strand, W.C 
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WORKS IN PHYSICAL SCIENCE. 


Oliver.—Works by Daniel Oliver, F.R.S. 

F.L.S., Professor of Botany in University College, Lon¬ 
don, and Keeper of the Herbarium and Library of the 
Royal Gardens, Kev/ 

LESSONS IN ELEMENTARY BOTANY. With nearly 
Two Hundred Illustrations. New Edition, i8mo, cloth, 
4s. 6d. 

This book is designed to teach the elements of Botany on 
Prof. Henslow’s plan of selected Types and by the use of Sche¬ 
dules. The earlier chapters, embracing the elements of Struc¬ 
tural and Physical Botany, introduces us to the methodical study 
of the Ordinal Types. The concluding chapters are entitled, 
‘*How to Dry Plantsand “How to Describe Plants.” A 
valuable Glossary is appended to the volume. In the prepara¬ 
tion of this work free use has been made of the manuscript 
materials of the late Prof. Henslow. 

FIRST BOOK OF INDIAN BOTANY. With numerous 
Illustrations. Extra fcap. 8vo, 6s. 6d. 

This manual is, in substance, the author’s ‘‘Lessons in Ele¬ 
mentary Botany,” adapted for use in India. In preparing it he 
has had in view the want, often felt, of some handy rminte of 
Indian Botany, which might be serviceable not only to residents 
of India, but also to anyone about to proceed thither, desirous 
of getting some preliminary idea of the botany of the country. 
“It contains a well-digested summary of all essential knowledge 
pertaining to Indian botany, wrought out in accordance with the 
best principles of scientific arrangement.”— Alleti^s Indian 
Mail. 

Penrose (F. C.)—On a METHOD of PRE¬ 
DICTING by GRAPHICAL CONSTRUCTION, OC¬ 
CULT ATIONS of STARS by the MOON, and SOLAR 
ECLIPSES for any GIVEN PLACE, Together with 
more rigorous methods for the Accurate Calculation of 
Longitude. By F. C. PENROSE, F.R.A.S. With | 
Charts, Tables, &c., 4to, 12s, 

The author believes that if, by a graphic method, the predic¬ 
tion of occultations can be rendered more inviting, as well as 
more expeditious, than by the method of calculation, it may 
prove acceptable to the nautical profession as well as to scien¬ 
tific travellers or amateurs. The author has endeavoured to 
make the whole process as intelligible as possible, so that the 
beginner, instead of merely having to follow directions imper- 
iectly understood, may readily comprehend the meaning of each 
step, and be able to illustrate the practice by the theory. Be¬ 
sides all necessary charts and tables, the work contains a large 
number of skeleton forms for working out cases in practice. 

Roscoe.—^Works by Henry E. Roscoe, F.R,S. 

Professor of Chemistry in Owens College, Manchester:— 

LESSONS IN ELEMENTARY CHEMISTRY, INOR¬ 
GANIC AND ORGANIC. With numerous Illustrations 
and Chromolithos of the Solar Spectrum, and of the Alka¬ 
lies and Alkaline Earths. New Edition, i8mo, cloth, 

4 ?. 6 ^/. 

It has been the endeavour of the author to arrange the most 
important facts and principles of modem chemistry in a plain 
hut concise and scientific form, suited to the present requirements 
of elementary instraction. For the purpose of facilitating the 
attainment of exactitude in the knowledge of the subject, a series 
of exercises and questions upon the lessons has been added. 
The metric system of weights and measures, and the centigrade 
thermometric scale, areju^ throughout this work. The new 
edirion, besides new woodcuts, contains many additions and im¬ 
provements, and includes the most important of the latest dis¬ 
coveries. “We unhesitatingly pronounce it the best of all onr 
dementary treatises on Chemistry.”— M^ical Times, 


Roscoe—(Continued). 

SPECTRUM ANALYSIS. Six Lectures, with Appendices, 
Engravings, Maps, and Chromolithographs. Royal 8vo, 
21s. 

A Third Edition of these popular Lectures, containing all 
the most recent discoveries and several additional illustrations. 

“ In six lectures he has given the history of the discovery and set 
forth the facts relating to the analysis of light in such a way that 
any reader of ordinary intelligence and information will be able 
to understand what ‘ Spectrum Analysis ’ is, and what are its 
claims to rank amongst the most signal triumphs of Science.”— 
Nonconformist. 

Stewart (B.)—LESSONS in ELEMEN¬ 

TARY PHYSICS. By BALFOUR STEWART, F.R.S. 
Professor of Natural Philosophy in Owens College, Man¬ 
chester. With numerous Illustrations and Chromolithos of 
the Spectra of the Sun, Stars, and Nebulce. New Edition, 

18 mo, 4J-. 6 d. 

A description, in an elementary manner, of the most important 
of those laws which regulate the phenomena of nature. The 
active agents, heat, light, electricity, &c., are regarded as varie¬ 
ties of energy, and the work is so arranged that their relation to 
one another, looked at in this light, and the paramount impor¬ 
tance of the laws of energy, are clearly brought out. The volume 
contains all the necessary illustrations. The- Educational Times 
calls this “ the beau-ideal of a scientific text-book, clear, accu¬ 
rate, and thorough.” 

Thomson—The DEPTHS of the SEA: an 

Account of the General Results of the Dredging Cruises of 
H.M.SS. Porcupine Lightning 6mmg the Summits oi 
1868-69-70, under the scientific direction of Dr. Carpenter, 
P^.R-S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thom¬ 
son, F.R.S. By Dr. WYVILLE THOMSON, Director 
of the Scientific Staff of the Challenger Expedition. 
With nearly lOo Illustrations and 8 Coloured Maps and 
Plans. 8vo, cloth, gilt, 31s. 6 d, 

It was the results recorded in this volume that induced the 
Government to send out the great Expedition now launched 
under the scientifie guidance of Dr. Wyville Thomson, which is 
spoken of as “ the most important surveying expedition which 
has ever sailed from any country.” 

Thornton.—OLD-FASHIONED ETHICS, 

and COMMON-SENSE METAPPIYSICS, with some of 
their Applications. By WILLIAM THOMAS THORN¬ 
TON, Author of “ A Treatise on Labour,” 8vo, ioj. 6 d. 

The following are the contents of the volume :— 1 . Ante- 
Utilitarianism. 11 . History’s Scientific Pretensions. III. Da- 
• vid Hume as a Metaphysician. IV. Huxleyism. V. Recent 
Phases of Scientific Atheism. VI. Limits of Demonstrable 
Atheism. 


Thudichum and Dupre.—A TREATISE on 
the ORIGIN, NATURE, and VARIETIES of WINE. 
Being a Complete Manual of Viticulture and CEnology. By 
J. L. THUDICHUM, M.D., and AUGUST DUPRE, 
Ph.D., Lecturer on Chemistry at Westminster Hospital. 
Medium Svo, clotli gilt, 25^“. With 85 illustrative Wood- 
cuts. 

“ A treatise almost unique for its usefulness either to the wine¬ 
grower, the vendor, or the consumer of wine. The analyses of 
wine are the most complete we have yet seen, exhibiting at a 
glance the constituent principles of nearly all the wines known 
in this country.'’— Wine Trade RemeuK 


MACMILLAN & CO., LONDON. 
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WORKS IN PHYSICAL SCIENCE. 


Kirchhoff (G.)~RESEARCHES on the SO¬ 
LAR SPECTRUM, and the Spectra of the Chemical Ele¬ 
ments. Ey G. KIRCHHOFF, Professor of Physics in 
the University of Heidelberg. Second Part. Translated, 
with the Author’s sanction, from the Transactions of the 
Berlin Academy for 1S62, by Henry R. Roscoe, B.A. 
Ph.D. F.R.S., Professor of Chemistry in Owen’s College, 
Manchester. Part II. 4fo, $s. 

It is to Rirchhoff we are indebted for by far the best and 
mo -4 accurate observations of these phenomena.”— Edin, Review, 
“This memoir seems almost indispensable to every spectrum 
observer.”— Philosophical Magazine. 

Lockyer (]. N.)—ELEMENTARY • LES¬ 
SONS in ASTRONOMY". With numerous Illustrations. 
By J. Norman Lockyer, F.R.S. New Edition. iSmo, 
Ss. 6d. 

The author has here aimed to give a connected view of the 
whole subject, and to supply facts, and ideas founded on the 
facts, to serve as a basis for subsequent study and discussion. 
The chapters treat of the Stars and Nebulin ; the Sun, the Solar 
System ; the Apparent Movements of the Heavenly Bodies ; 
the Measurement of Time ; Light j the Telescope and Spectro¬ 
scope ; Apparent Places of the Heavenly Bodies ; the Red Dis¬ 
tances and Dimensions; Universal Gravitation. The most 
recent Astronomical Discoveries are incorporated. “ The book 
is full, clear, sound, and worthy of attention, not only as a popu¬ 
lar exposition, but as a scientific ^ Index.’ ”— Athentcum. “The 
most fascinating of elementary books on the Sciences. ”— Non- 
confonnisL 

Macmillan (Rev. Hugh).—HOLIDAYS ON 

FIIGH LANDS ; or, Rambles and Incidents in search of 
Alpine Plants. Crown Svo, cloth, 6i'. 

The aim of this book is to impart a general idea of the origin, 
character, and distribution of those rare and beautiful Alpine 
plants which occur on the British hills, and wdiich are found 
almost everywhere on the lofty mountain chains of Europe, Asia, 
Africa, and America. In the first three chapters the peculiar 
vegetation of the Highland mountains is fully described ; while 
in the remaining chapters this vegetation is traced to its northern 
cradle in the mountains of Norway, and to its southern Euro¬ 
pean termination in the Alps of Switzerland. The information 
the author has to give is conveyed in a setting of personal ad¬ 
venture. “One of the most charming hooks of its kind ever 
written.”— Literary Churchman. “Mr, IM.’s glowing pictures 
of Scandinavian scenery.”— Saturday Revieiv. 

FOOT-NOTES FROM THE PAGE OF NATURE. With 
numerous Illustrations. Fcap. Svo, y. 

“ The naturalist and the botanist will delight in this volume, 
and those who understand little of the scientific parts of the 
work will linger over the mysterious page of nature here un¬ 
folded to their view .”—^yohn Pull. 

Mansfield (C. B.)—A THEORY of SALTS. 

A Treatise on the Constitution of Bipolar (two-membered) 
Chemical Compounds. By the late CHARLES BLACK¬ 
FORD MANSFIELD. Crown Svo, I4.r, 

“ Mansfield,” says the editor, “ wrote this book to defend the 
principle that the fact of voltaic decomposition afforded the true 
indication, if properly interpreted, of the nature of the saline 
structure, and of the atomicity of the elements that built it up. 
No chemist will peruse this book without feeling that he is in 
the presence of an original thinker, whose pages are continually 
suggestive, even though their general argument may not be 
entirely concurrent in direction with that of modern chemical 
thought.” 


Mivart (St. George).—Works by St. George 

Mivart, F.R.S., &c., Lecturer on Comparative Anatomy 
at St. Mary’s Hospital:— 

ON THE GENESIS OF SPECIES. Crown Svo. Second 
Edition, to which notes have been added in reference and 
reply to Darwin’s “Descent of Man.” With numerous 
Illustrations, pp. xv. 296, pr. 

The aim of the author is to support the doctrine that the 
various species have been evolved by ordinary natural laws (for 
the most part unknown) controlled by the subordinate action of 
“naturalselection,” and at the same time to remind some that 
there is and can be absolutely nothing in physical science which 
forbids them to regard those natural laws as acting with the 
Divine concurrence, and in obedience to a creative fiat originally 
imposed on the primeval cosmos, “in the beginning,” by its 
Creator, its Upholder, and its Lord. Nearly fifty woodcuts 
illustrate the letter-press, and a complete index makes all refer¬ 
ences e.\tremely easy. Canon Kingsley, in his address to the 
“ Devonshire Association,” says, “ Let me recommend earnestly 
to you, as a specimen of what can be said on the other side, the 
‘ Genesis of Species,’ by Mr. St. George Mivart, F.R.S., a book 
which X am happy to say has been received elsewhere as it has 
deserved, and, I trust, will be received so among you.” 

LESSONS IN ELEMENTARY ANATOMY. With up¬ 
wards of 400 Illustrations, iSmo, fir. 6d. 

This volume is intended to form one of the series of Elemen- 
taiy Class-books of Science, and the Lessons are intended in the 
first place for teachers and for earnest students of both sexes, not 
already acquainted with human anatomy. The author has en¬ 
deavoured, secondly, by certain additions and by the mode of 
treatment, to fit them for students in medicine, and generally for 
those acquainted with human anatomy, but desirous of learning 
its more significant relations to the structure of other animals ; 
the author therefore hopes his volume may serve as a handbook 
of Human Morphology. The book is amply illustrated with 
cajrefully-drawn woodcuts. 


Murphy.—Works by Joseph John Murphy:— 

HABIT AND. INTELLIGENCE, in Connection with tEe 

Laws of Matter and Force : a Series-of Scientific Esaays. 

Two Vols. Svo. 16.?. 

The author’s chief purpose in this work has been to state and 
to discuss what he regards as the special and characteristic prin¬ 
ciples of life. The most important part of the work treats of 
those vital principles which belong to the inner domain of life 
itself, as distinguished from the principles which belong to the 
border-land where life comes into contact with inorganic matter 
and force. In the inner domain of life we find two principles, 
which are, the author believes, co-extensive with life and peculiar 
to it : these are Habit and Intelligence. He has made as full a 
statement as possible of the laws under which habits form, dis¬ 
appear, alter under altered circumstances, and vary spon¬ 
taneously. He discusses that most important of all questions, 
-whether intelligence is an ultimate fact, incapable of beng re¬ 
solved into any other, or only .a resultant from the laws of habit. 
The latter part of the first volume is occupied with the discussion 
of the question of the Origin of Species. The first part of the 
second volume is occupied with an inquiry into the process of 
mental growth and development, and the nature of mental intel¬ 
ligence. In the chapter that follows the author discusses the 
science of history, and the three concluding chapters contain 
some ideas on the classification, the history, and the logic of 
the sciences. The] author’s aim has been to make the sut^cts 
treated of intelligible to any ordinary ^intelligent man. 

THE SCIENTIFIC BASES OF FAITH. Sro, 14s. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.)rLOIiDON... 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 

TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSESj 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

_ Catalogues or Estimates on Application. 


Filter. 




THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

LATEST CIST'^EKEILIEKS, CHAEGED SOLELY WITH ANIMAL CHAECOAL.. requiring, when once fixed, no attention whatever. 
Hou>e Cistern, fitted And superior to all others. KzVi'if Professor FrankUnd’s reports to the Registrar-General, July 1866, November Portable Cistern 
with a Cistern Filter. 1867, and May 1870. See also the Lancet^ January 12, 1867. Also Testimonials from Dr. Hassall, September 
23, 1863 ; Dr. Lankester, September 30, 1867 ; Dr Letheby, February 15, 1865, and December 1872. 

Price 10s. and upwards. Portable Filters on this system, ;i^^i 5^. to £3 
Patronised and used hy Her Majesty the Queen, at Osborne ; by H.R.PI. the Prince of Wales, at Sandring¬ 
ham ; by H.R.H. the Duke of Cambridge; the ////<? of the Medical Profession; and at the London, St. 

George's, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water Teeing Apparatus, coj. 6d. and 21s. each. 

Danchell’s “Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one —Vide Dyke on the Preliminary Duties of Health Officers. 

Pocket Filters from 4^. 6d to dr. each. Household and Fancy Filters from i2r. 6d. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office, 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read Water: its Impurities and Purification,” price, per post, ad. 

IN THE PRESS. 

ISMAILIA 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 


ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Grande Medaille d’Or de la Societe de G( 5 ographiede Paris, Honorary Member of the Geographical Societies of Paris and 
Berlin, Author of the “Albert N’yanza Great Basin of the Nile,” the “NileTribntaTies of Abyssinia,” “Eight Years’ Wanderings 

in Ceylon,” “The Rifle and Hound in Ceylon,” &c. 

MACMILLAN & CO., LONDON. 


THIS DAY, in 8vo, price 14^. 

ESSAYS AND ADDRESSES. 

BY 

PROFESSORS & LECTURERS OF OWENS COLLEGE, MANCHESTER. 

Published in Commemoration of the Opening of the New College Biildings, October 7th, 1873. 


CONTENTS. 


OPENING ADDRESS. By the Duke of DevonsHre, K.G. | 

F. R.S., President of the Court of Governors. I 

“On some Relations of Culture to Practical Life.” By J. i 

G, Greenwood, Principal and Professor of Greek. 

“ Original Research as a Means of Education.” By H. K, 
Roicoe, F,R.S-, Professor of Chemistry. 

“ Solar Physics.” By Balfour Stewart, F.R.S., Professor of 
Natural Philosophy, 

“The Sun’s Distance from the Earth.” By T. li. Core, 
Professor of Natural Philosophy. 

“The Limits of Geological Knowdedge,” By W. Boyd 
Dawkins, F.R.S., Curator of the Natural History Museum, and 
lecturer in Geology and Paloeontoiogy. 

*®The Use of Steam.” By Osborne Reynolds, Pro*'essor of 
Engineering. 

“ Primeval Vegetation in its Relation' to the Doctrines of 
Natural Selection and Evolation.” By W. C. Wiiiianison, 
J-'.R S., I*rofessor of Natural History. 

__ MACMILLAN & 


“Science and Medicine.” By A. Gamgee, F.R.S., Profes¬ 
sor of Practical Physiology and Histology. 

“Some Historical Results of the Science of Language.” 
By A. S. Wilkins, Professor of Latin and Compar^ive 
Philology. 

“The Talmud.” By T. Theodores, Professor of Oriental and 
Modern Languages. 

“Provencal Poetry in Old and Modern Times.” By II. 
Breymann, Lecturer on I'rench Language and Literature. 

“ The Recent Reorganisation of the English Law Courts, in 
its Relation to their Past History.” By J. Bryce, D.C.L., Pro¬ 
fessor of Jurisprudence and Law. 

“The Railways and the State.” By W. Stanley Jevons, 
F.R.S., Pro essor of Logic, and Mental and Moral Philosophy, 
and Political Econorriy. 

“The Peace of Europe.” By A. W. Ward, Professor of 
English and History. 
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anthropological institute of 

GREAT BRITAIN AND IRELAND, 

4, Sl Martin’s Place, Trafalgar Square, W.C. 

(In wliich are united the Anthropological Society of London and the Ethno¬ 
logical Society of London.) 

President . Prof. Busk, F.R.S. 

Treasurer ... .. Rev. Dunbar I. Heath, M-A. 

Director ... E. W. Brabrook, Esq. F.S.A. 

The Institute will meet on Tuesday, June 23rd, at 8 o'clock p ro. 
precisely, when the following Papers will be read:— 
r.—“ Ethnic Psychology.” By Robert Dunn, Esq, F.R-CS. 

2. —Relative Ages of Cremation and contracted Burial in Derby.shire in 

the Neolithic and Bronze Ages.” By Rooke Pennington, Esq. 
M.A.I. 

3. —“Mythological Birds Ethnolopcally considered.” By Miss A. W, 

Buckland. ' — • — 

J. FRED. COLLINGWOOD, Secretary. 


YORKSHIRE COLLEGE OF SCIENCE. 

President—LORD F. C. CAVENDISH, M.P. 

The Council are prepared to appoint the following Professors, in view of 
the opening of the College at Deeds, in temporary premises, on October 
ist:— 

1. A PROFESSOR of CHEMISTRY, also having charge of the Che¬ 
mical Laboratory. Stipend j^3oo per annum, and two*thirds of the fees of 
the Lecture Students (excepting registed students of the Leeds School of 
Medicine), and one-third of the Laboratory fees of all students entering 
the Laboratory Course. 

_2. A PROFESSOR, of GEOLOGY, giving special attention to Coal¬ 
mining. Stipend ;i^30o per annum, and two-thirds of the fees. 

3. A PROFESSOR of MATHEMATICS and PHYSICS. Stipend 
per annum, and two-thirds of the fees. 

Application must be forwarded not later than July i, to the Honorary 
Secretaries, 16, St Andrew's Chambers, Leeds, who will give any furthe 
inforniation. 

HENRY H. SALES, \ Honorary 
RICHARD REYNOLDS, / Secretaries. 

June 1st, 1874. 


PHYSICAL GEOGRAPHY.—The PRO- 

FESSORSHIP is now VACANT in the Bedford College (for Ladies), 
48 and 49, Bedford Square, London. (In October the College will be 
removed to Nos. 8 and 9, York Place, Portman Square.) Applications 
are invited. Information may be obtained from the hon. sec. at the 
College. 

JANE MARTINEAU, Hon Sec. 


QUEENWOOD COLLEGE, near STOCK 
BRIDGE, HANTS. 

Sound General Education for Boys._ 

Special attention to Science, partiiculaxly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus. F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Qass-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyse and investigations conducted.—^Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44. Berners Street, W 


SCIENTIFIC BOOKS.—A few copies can 

still be had of Sowerby's Mineral Conchology, British and Exotic Mine- 
ralogj^ English Fungi. British Miscellany, Zoological Journal, Genera 
of Shells, Species Concholorum, Taukerville Cat., S.c, &c., as well as 
a large stock of second-hand books on Geologj*, Conchology, Entomo¬ 
logy, &c. &:c. SOWERBY, 167A, Strand. 


ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVERSARY MEETING will be held (by permission of the 
Chancellor and Senate) in the Hall of the University ot London, Burlington 
Gardens, on MONDAY, June 22nd, at i p.m. Right Honourable Sir H. 
Baetle Frere, K.C.B., President, in the chair. 

The DINNER will take place at Willis's Rooms at half-past 6 on the 
same day. Right Honourable Sir H. Baetle Frere^ in the 

chair. 

Dinner Charge, Twenty three Shillings, payable at the door; or Tickets 
to be had and Places taken at 1, Saddle Row, Burlington Gardens. 

The Friends of Members are admissible to the Dinner. 


THE SCIENTIFIC CLUB. 


The SCIENTIFIC CLUB haxring REMOVED from the WESTMIN¬ 
STER PALACE HOTEL to their CLUB HOUSE. Applications for 
Memberslups and other Communications should be addressed— 

The Secretary, ■' ' 

Scieniific Club, '''' ' 

7, Savile Row* idocadiSy, 'W. 

NATURAL SCIENCE MASTERSHIP 

WANTED after July 31 next by ,a Gradd^ of p^farHge, in a first- 
rate Grammar SchooL The high^t teifetlmiiMls*—AddrKs, M. A., care 
of Nature, 29, Bedford Sdeei^ CoTmt Garden, London, W.C. 
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PRIVATE TUITION.—A Clergyman, of 

long experience and uniform success in Tuition, RECEIVES FOUR 
PU PILS. Home comforts combined with great educational advautages- 
The highest references —M A., care of Editor of Nature, 29, Bedford 
Street, Strand, W.C. 


SCIENCE TUITION by CORRESPON¬ 
DENCE.—For Terms, apply to D.C.L , care of Macmillan & Co., 29, 
Bedford Street, Strand, London, W.C. 


The REV.E. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


A LADY requires a RE-APPOINTMENT. 

German, French, the Element.s of Natural Science, together with all 
the usual branches of Education. Highest References can be given.— 
Addres.s, M.A. H., care of the Publishers of Nature, 29, Bedford 
Street, Covent Garden, W C. 


A YOUNG LADY seeks a RE-ENGAGE- 

MENT as GOVERNESS in London. She is capable of teaching the 
rudiments of NATURAL SCIENCE, and has a thorough knowledge of 
French, German, and the usual branches of a sound English Education. 
—Address, Miss K., Nature Office, 29, Bedford Street, Strand, W C. 


SCIENCE TUITION by CORRESPON¬ 
DENCE.—Subjects: Botany, Elementary Chemistry, and Practical 
Use of the Microscope.—For terms, &c., address H., care of Macmil¬ 
lan and Co., 29, Bedford Street, Strand, London, W.C. 


MICROSCOPE by Smith and Beck for Sale, 

with sub-stage, three eye-pieces, best objectives, and a quantity of ex¬ 
pensive accessories. Tie whole in Mahogany Cabinet, and cost 50. 
To be sold for ;^28. Apply by letter to R. B., care of Macmillan & Co. 
29, Bedford Street, Covent Garden, W.C. 


TO NATURALISTS and GEOLOGISTS. 

— Fossils from the Cutting in the Crag near Orford Castle (see Adver¬ 
tisement in N.A.TURE, May i4thb Twenty^ Collections each of Fifty 
Species have now been delivered to subscribess. Each species is sent 
in a glass-capped box with a printed label in the following style :— 

Nasa granulata Trophon alveolatum 

Red Crag, near Orford Coralline Crag, near 

Castle. Orford Castle. 

Particulars may now be had by addressing (with stamped envelope) 
Fredc. Collinswood, Esq P G.S.4, _St. Martin’s Place, Trafalgar Square. 
On receipt of twelve stamps, 4 choice specimens from the Orford Castle 
Cutting, of Nassa granulata, 3 of Trophon muricatum, 2 of Tectura vir- 
ginea, and i of Emarginula fissura, will be forwarded in a secure 
postal-box. 


N OTICE.^ To Science Classes. ^ MOT- 

TERSHEAD AND CO., LABORATORY’ FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Magnetism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. Orders exceeding >^2 in value delivered free to any 
railway station in England. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lor. each. SALMON ODY & CO , by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


, THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

i Edited by John Algernon Clarks, Secretary to the Central, Chamber of 
Agiiculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
t8,ooo members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3^., or prepaid, 15^. a year post free. 

Published by W, PICKERING, 21, Arundel Street, Strand, W.O 


‘‘THE GARDEN/’ 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


‘'THE GARDEN ” is conducted by William Robinson, F L.S , Author 
of “Hardy Flowers,” “Alpine Flowers for Engli.sh (wardens,'' "The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove, 
The Household 
The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at per Copy. It may also be had direct from the 
Office at s^. for a Quarter, gs. gd. for a Half-year, and los. for a Year, 
payable in ad.vance, and in Monthly Parts. Specimen Copies (post-free), 

4^d. 

37, Southampton Street, Covent Garden, S.W. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 


^ MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy'’, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including po.stage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is sdso devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commencad with January number* 

DEXTER & CO., PUBLISHERS, 

Spiuce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th .‘‘treet, Philadelphia, Pa., U S.A. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8jr. ; Ladies’ Chest Expanders from sr. 6</. SAL¬ 
MON ODY St CO, 292, Strand, London. -Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES* ABDOMINAL BELTS, made to any 
Directions for self-measurement and prices post free. SALMON 
ODY''& CO., 29a, Strand, London 


This day, in Svo, price 14J., with Woodcuts. 

ETRUSCAN RESEARCHES* By Isaac 

TAYLOR, M.A With Glossary and Index. 

Contents:— The Prologue—Tyrrheniansand Turanians—Ethnographical 
Notes on the Etrus'fcan People—^The Etruscan Mythology—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship—^The Bilingual Inscrip'ions 
—Focmsof Dedicalion—The Ancient Vocabularies—Names—llte Epilogue. 

London: MACMILLAN & CO 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 24 pages 8vo., with occasional Tllustration*;- 
Conducted by J W, Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in doth) may be obtained by purchasers of 
the entire set to date, at the increased price of tos. each ; the succeeding 
vols. may be had separately or togetlier at yr. each. 

London: JOHN VAN VOORST, i, Paternoster Row. 

N.B.—Communications, &c., should he sent to the Editors at the above 
address. 


NATURE.—Wanted clean Copies of Nos, 

10, 13, and 116. Nature Office, 29, Bedford Street, Strand, W.C 
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PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

COBKS BEAHDED '^R. ELLIS & SON, RUTHIN,” and every 
Label bears their Trade Mark. Sold everywhere, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS Best & Sons, Henrietta Street, Cavendish 
Square. 



HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
the General Post OflSce. 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, sc^s, lace, braid, veils, handkerchiefs, clouds,bemouses, 
Shetland shawls, or any small article of dress^ can earily be dyed in 
a few minutes without soiling the hands, violet, magenta, cmnson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus* 
^oduced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, Sea=weedB may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c-, by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUpSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archl- 

tectural Plans, &c.—Much trouble may he saved in grinding up coloiurs 
to a uniform tint- They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON'S DYES.—For Staining Wood.— 

D 0 uted with Water, They sink_ deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; al^ black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE 

Of Chemists and Oilmeii in London, Chemists and Stationers in the 
Country. 


THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers* Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OF the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers*’^Society. 

(Founded 1822.) 

** The Brewers* Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only Journal officially connected wi& brewing interests- 
Subscription, z6s. 6d. per amum, post free, dating from any quarter-day. 
Single Copies, xs. each. Registered for transmission ahrc^d. 

Offices—Sr Bon 4 Court, Walbrook, London, E. C. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

Ayyomiineni to ihe Royal Insiihiiwn of G?'eai Briiain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AMD 

199, BROMPTON ROAD, S.W, 

ESTABLISHED 1S43. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPiST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—ICO Specimens . ... One Guinea. 

British Fossils—100 „ ... ... ... One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 

Detailed Catalogues yostfree. 


Now ready, 

NEGEETTI & ZAMBRA’S 

NEW ENCYCLOP.®DIC CATALOGUE 

Of Optical, Matliematical, Nautical, Electrical, Galvanic, Magnetic, Pneu¬ 
matic, Hydraulic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL IKSTRUMENTS, 

Contmning very numerous Comparative Tablesof Reference, and illustr at ed 
byupwar^ of Eleven Hundred Engravings. Royal 8vo, cloth, gilt lette red. 
Price sr. td. 

NEGRETTI AND ZAMBRA, 

SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 

45 Comhill, 122, Regent Street, and Crystal Palace, Sydenham, Leu don. 


POPULAR ASTRONOMY. By G. B. 

AIRY, Astronomer Royal. With Illustratioas, Sixdi and Cheaper 
Edition. iSmo, doth, 4s'. 6d, ’ 

** Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which ^ every observation is 
made arc fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other Vfo.yR'—Guardian.. 

MACMILLAN & CO., LONDON 


RUFIURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men tohe the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD an ®4 
PATENT LEVER, fiitirg with so much ease and closeness 
that it cannot he detected, and may be worn during sleep. A 
descriptive circular may be bad, and the Truss (which cannot 
fail to fit) forwarded by pest, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, FiccadiUy. 

Price of a Single Truss, i6r., 2ir., z6s, 6d., and 3x4-. V 



Double 

Umbilical 


31 6d., 42r., and.^ap. 

, 42s. and S2r. 6d, 


free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakne^ of timX'egs, 

Sprains, &c. They are porous, light in' texiainsy, draw n 

on over an ordinary stocking. 

Postage free. 

JOHN WHITE, ManB&et^, 22% Kccadilly, London. 
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This day is published, 

MANUAL OF BOTANY 

ANATOMICAL AND PHYSIOLOGICAL. 

FOR THE USE OP STUDENTS, 

By ROBERT BROWN, M.A., Ph.D., F.L.vS,, F.R.G.S., &c. 

Lecturer on Botany, Edinburgh. 

360 Illustrations. Cronin 8vo, 12s. 6 d, 

WILLIAM BLACKWOOD & SONS, Eciiiiburgh and London. 


5 


A FEW ARTIST’S PROOFS 

OF 

PORTRAIT OF CHARLES DARWIN, F.R.S. 

(ENGRAVED ON STEEL BY CHAS. PL JEENS), 

Have been printed on India Paper, and may be had at the Office of NATURE, 29, Bedford Street, Strand, W.C,, 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 



NEARLY READY. 

TELEGRAPH AND TRAVEL. 

A NARRATIVE of the FORMATION and DEVELOPMENT of TELEGRAPHIC COMMUNICATION between ENGLAND and INDIA, under 
the Orders of Her Majesty’s Government, with incidental Notices of the Countries through which, the Lines pass. 

By COLONEL SIR FREDERIC GOLDSMID, C.B., K.C.S.I., 

Late Director of the Government Indo-European Telegraph. 

JVti/i numerous Ilhtstratious and Maj^s, Svo, 

MACMILLAN & CO., LONDON. 


ZOOLOGICAL SOCIETY’S LATEST 
Nf PUBLICATIONS. 

* Proceedings of the Scientific Meetings of the Society ior 1874.”—Part I, 
containing the Papers read at the Scientific Meetings in January and Febru¬ 
ary, 3:874. With 25 Plates, mostly coloured, X2S. ; with Plates, uncoloured, 
3 ^. ’ " 

Index to the Proceedings of the Zoological Society frotn 3830 to 1S47, 
from, 1S48 to 1S60, and from. 1S61 to 1870, in three volumes. Price 6r. each 
yolume, , 


NOTICE. 

Commencing from January of the present year the “ Proceedings ” will 
h^ issued in four Parts, as follows :— 

Pari; L, containing Papers read in January and February, on June ist. 
11*3 J3 .3 Alarch and April, on August ist. 

33 Rhs 3 . 33 iMay and June, on>October 1st. 

34 3j 33 November and December, on April ist. 

The price wEibe 12J. per Part for the Edition with coloured, and 35’. per Part 

for t®s.t whb uncoloiired Plates. 


TRANSACTIONS OF THE SOCIETY. 

■' Yoi. VIII., Part 7, price 22 r. Containing 

Mr. St. Gkotkge'Mivart, F.R.S.T3r“ On the Ardal Skeleton of the Os¬ 
trich ’ (79 woodcuts.) 

Vol. VIII.j 8 , price a4ir. Containg the following Papers :—’ 

** smd Dentition of By John Anderson, 

M.D., Curator of the Indian Museum, and Professor of Comparative 
Anatomy m the iiledicai College, Calcutta; 

Report on the Hydroida collected during th& Expeditions of H.M.S. 
Ronyj/iije. By Professor G. J. Allman, F.R.S, 

(Part IV.) Bones of the trunk 
Professor Owen, C.B. F,R.S. P.Z.S. 

Hanover 
:r 


the Osteology of the Jfarsu/zalm, 
and limbs, P.i’iJAvLv.vyr.” By Profes 

These publicaticns may be obtained at the Society's OSce 11 Hanovei 


RICHARD CONGREVE’S ESSAYS. 

Just published, in i vol. 8vo, cloth, price iSr. 

essays, POLITICAL, SOCIAL, and Re¬ 

ligious. By RICHAKD CONGREVE, M.A. M.R.C.P.L., for- 

meiiy Fellow and Tutor of Wadham College, Oxford. 

List of the Essays;—Gibraltar—India—Italy and the Western Powers— 
The West—Mr. Broadhead and the Anonymous Press—Ireland—The Ash- 
antee War—Mr. Huxley on M. Comte—^I'he New Religion in its Attitude 
towards the Old—The Propagation of the Religion of Humanity—Le Culte 
des Morts—Systematic Policy—Education—Moral and Social Questions 
connected with our Indian Empire—LTTnion des Proletariats Anglais et 
Francois—^I'he Combination of France and England—The Settlement of 
France—with some minor pieces. 

Iiondon : LONGMANS, GREEN, & CO., Paternoster Row. 


Third Edition, rojml Svo, cloth extra, 2ir. 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromo¬ 
lithographs. 

‘"The illustrations—no unimportant part of a book on such a subject—are 
niarvels of wood-printing, &d reflect the clearness which is the distinguish- 
j ing merit of Mr. Roscoe’s explanations.”— Rez/iew. 

I “The lecfmres themselves furnish a most admirable elementary treatise 
on the subject, whilst by the insertion in appendices to each lecture 
of extracts from the most important publiiiied memoirs, the author has ren¬ 
dered it equally valuable as a text-book for advanced students.”— 
sUr Review, 

MACMILLAN & CO., LONt>ON. 


ECLIPSES PAST and FUTURE, with 

GENERAL HINTS for OBSERVING the HEAVENS. By Rev. S. 
I JOHNSON, F.R.A.S. Parti. An Account of Eclipses from the 
earliest times_ to the present, future eclipses, &c. Part II. A Descrip¬ 
tion of Celestial Objects worth observing with a small telescope. 4s, 

PARKER’S, 377, Strand, 
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DIARY OF SOCIETIES. 


London 

THURSDAY, June iS. 

Boyal Society, at S. 30. —On Coniferine, and its Conversion into the Aro¬ 
matic Principle of Vanilla : Messrs. Tiemann and Haarmann.—Tables of 
Temperature of the Sea at different Depths beneath the Surface; J. Prest- 
wicb, F.R.S.—Researches on Explosives. Fired Gunpowder; Capt. 
Noble, F.R.S., and F. A. Abel, F.R.S.—On the Employment of a Pla.ni- 
meter to obtain Mean Values from the Traces of continually Self-recording 
Meteorological Instruments: R. H- Scott, F.R.S.—Description of Living 
and Extinct Races of gigantic Land Tortoises—Parts I. and II. ; and other 
Papers: Dr. Gunther, F.R S. 

Society of Antiquaries, at 8.30.—On a Cist at Brougham, Westmoreland: 
Prof. Harkness.—Deeds and Seals of the Greshams and others ; G. Leveson 
Gower. 

Chemical Society, at S.—On Isodinaphthyl: W. Smith.—Communications 
from the Laboratory of the London Institution : Dr. Armstrong.—On the 
Products of the Decomposition of Castor Oil. No. III. On the Decom¬ 
position by e.xcess of Alkaline Hydrate : E. Neison,—On the Restitution 
of Burnt Steel; J. L. Davies.—On Hydrogen Persulphide: W. Ramsey. 

Linnean Society, at 8.—On ».he Auxemnese, a New Tribe ot Cordiacese : 
J. Miers.—On some Fungi collected by Dr. S. Kurz in Yomah, Pegu :_F. 
Currey.—Notes on the Letters from Danish and Norwegian Naturalists 
contained in the Linnean Correspondence : Prof. Schicidte.—Note on the 
Pollen of Fring-iea i A. W. Bennett. 

FRIDAY^ June ig. 

Medical Miceo?copic.*lL Society, at S. 


I TIS L E S 

I PENDXJLXJM APPAEATUS, 

I With Tracer, &c., for drawing Lissajous’ Curves om Cards, or 
I blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

I X I ft. square), which serves as a Stand for the instrument to 

work on . .. ..o o 

Reflectors for projecting the Figures on the Screen ... ... 212 6 
N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : i to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 0*3 6 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution — 3 5 o 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S. W. 

(Tiiree minutes* walk from South Kensington Museum). 

ioteenationaiTexhibition prize 

MEDAL AWARDS, 


MONDAY, June 22. 

Gsolocists' Association. —E.vcursion to Hampstead. 

TUESDAY, June 23. 

Anthropological Institute, at 8.—Ethnic Psychology : Robert Dunn.— 
Relative Ages of Cremation and contracted Burial in Derbyshire in Jhe 
Neolithic and Bronze Ages: Rooke Pennington.—Mythological Birds 
Etbnologically considered : Miss A. W. Buckland. 

WEDNESDAY, June 24. 

Royal Society of Litbratuie^ at 8.~Th® Commerce of Ancient Rome 
with the East: Mr. Vaux. A- 


LONDON INTERNATIONAL EXHIBITION 

AND ROYAL ALBERT HALL, SOUTH KENSINGTON, 1S74. 
OPEN DAILY, 10 a.m. to 6 p.m. 

AD 5 IISSION xs. Wednesdays, or. 


MILITARY BAND 


London, 1851. Paris, 1855. London, 1S62. Vienna, 1873. 

FOR EXCELLENCE AND CHEAPNESS. 

M. PILLS^HER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES. 

and all kinds of Scientific Instruments. 

Piilischer’s 

St. Thomas’s Hospital 
Microscope, 

As supplied to] the principal Uni¬ 
versities and Hospitals. 

Monocular, £5; Binocular, £jo los. 

PILLISCHER'S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from to inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3^ in., — 

14s.; 4.1-in., 17J.; 6 in , in Wooden 
Case, ror., including a Kew Certificate. 



eveiy THURSDAY and SATURDAY at Three, and 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY EE HAD ON 
APPLICATION TO 


PERFORMANCE on the GRAND ORGAN 

DAILY (except Monday, the 22nd of June) by Mr. WflLLIAhl 
CARTER, at 4. 

FOREIGN EXHIBITION OF WINE 

CELLARS OPEN FREE to VISITORS to the Exhihition from i to 
5.30 p.m. 

JUBILEE MEETING 

Of the SOCIETY for PREVENTION of CRUELTY to ANIMALS on 
MONDAY, 22nd June. 

JAMES WOOLLEY, SONS, & CO., 

69, MARKET STREET, MANCHESTER. 

GHEMICAL APPARATUS AND REAGENTS, 

For Lecture and Class Demonstration, Laboratory Instruction, &c, 

SETS OF APPARATUS AND CHEMICALS 

For the various Public Examioations. 

Cuhinds adapted f&r Frwate Study, 

Price Lists on Application. ■ 


88, New Bond Street, W., London. 


In royal 8vo, cloth extra gilt, price 31^. 6d. 

CONTRIBUTIONS to SOLAR PHYSICS. 

By_ J. NORMAN LOCKYER. r.R.S. I. A Popular Accunt of In- 
quiries into the Physical Constitution of the Sun, with especial refe¬ 
rence to Recent Spectroscopic Researches. 11 . Cemmunications to the 
Royal Society of London and the French Academy of Sciences, with 
Notes. Illustrated bjr 7 Coloured Lithographic Plates and 175 Wood- 
cuts. 

*‘The first part of the. work, presenting the reader with, a continuous 
sketch of the history of the various inquiries into the physical constitution 
of the sun, cannot fail to be of interest eo all who care for the revelations of 
modem science; and the interest will be enhanced by the excellence of 
the numerous illustrations by w'Mch it is accompanied.**'— AUieficejtm. 

“ The book may be taken as an authentic exposition of the present state 
of science in connexion -with the important subject of spectroscopic analysis. 
. . . Even the unscientific public may derive much information from it.” 
—Daily News. 

London: MACMILLAN & CO. 


HOLLOWAY’S OINTMENT and PILLS. 

—For the cure of burns, scalds, w'ounds, and ulcers, this _ justly^ cele^ 
brated Ointment stands unrivalled. Its balsamic virtues immediately 









Ivi 


NATURE \yune i8, 1874 

WORKS IN PHYSICAL SCIENCE. 


Wallace (A. R.)—CONTRIBUTIONS to the 

THEORY of NATURAL SELECTION. A Series of 
Essays. By ALFRED RUSSEL WALLACE, Author 
of ‘‘The Malay Archipelago,” &c. Second Edition, with 
Corrections and Additions. Crown 8vo. Ss. 6d, 

“ He has combined an abundance of fresh and original facts 
with a liveliness and sagacity of reasoning which are not often 
displayed so effectively on so small a scale.”— Saturday Remew. 
The Essays in this volume are :—“ On the Law which has 
regulated the introduction of New Species.” II. “ On the Ten- 
d«ncies of Varieties to depart indefinitely from the Original 
Type.” III. “Mimicry, and other Protective Resemblances 
among Animals.” IV. “The Malayan Papilionidse, as illus¬ 
trative of the Theory of Natural Selection.” V. “On Instinct 
in Man and Animals.” VI. “ The Philosophy of Birds’ Nests.” 
VII. “A Theory of Birds’ Nests.” VIII. “ Creation by Law.” 
IX. “ The Development of Human Races under the Law of 
Natural Selection.” X. “ The Limits of Natural Selection as 
applied to Man.” 


Warington.—THE WEEK of CREATION ; 

OR, THE COSMOGONY OF GENESIS CONSI- 
DERED IN ITS RELATION TO MODERN 
SCIENCE. By GEORGE WARINGTON, Author of 
“ The Historic Character of the Pentateuch Vindicated.” 
Crown 8 vo. 4 ^. 6 ^. 

The greater part of this work is taken up with the teaching of 
the Cosmogony. Its purpose is also investigated, and a chapter 
is devoted to the consideration of the passage in which the diffi¬ 
culties occur. “ A very able vindication of the Mosaic Cos¬ 
mogony, by a writer who unites the advantages of a critical 
knowledge of the Hebrew text and of distinguished scientific 
attainments.”— Spectator. 

Wilson.—Works by the late George Wilson, 
M.D., F.R.S.E.j Regius Professor of Technology in the 
University of Edinburgh:— 

RELIGIO CHEMICI. With a Vignette beautifully engraved 
after a design by Sir Noel Paton. Crown 8 vo. %s, 6d. 

“ George Wilson,” says the Preface to this volume, “had it in 
his heart for many years to write a book corresponding to the 
Religio Medici of Sir Thomas Browne, with fhe title Religio Che-- 
mid. Several of the Essays in this volume were intended to 
form chapters of it. These fragments being in most cases like 
finished gems waiting to be set, some of them are now given in a 
collected form to his Mends and the public. In living remem¬ 
brance of Ms purpose, the name chosen by himself has been 
adopted, although the original design can be but very faintly 
represented.” The Contents of the volume are:—“ Chemistry 
and Natural Theology.” “The Chemistry of the Stars; an 
Argument touching the Stars and their Inhabitants.” “ Chemical 
Fmal Causes; as illustrated by the presence of Phosphorus, 
Nitrogen, and Iron in the Higher Sentient Organisms.” “ Robert 
Boyle.” “ "WoUaston,” “Life and Discoveries of Dalton.” 
“Thoughts on the Resurrection; an Address to Medical 
Students.” ^ The Freeman says : “ These papers are all valuable 
and deeply interesting. The production of a profound thinker, 
a suggestive and eloquent writer, and a man whose piety and 
genius went hand in hand.” 

THE PROGRESS OF THE TELEGRAPH. Fcap. 8 vo. \s. 

“ While a complete view of the progress of the greatest of 
htman inventions is obtained, all its suggestions are brought out 
with a rare thoughtfulness, a genial humour, and an exceeding 
beauty of utterance,”— Mcmco^ormisi. 


Wilson (Daniel).—CALIBAN : The MISS¬ 
ING LINK. By DANIEL WILSON, LL.D., Pofessor 
of History and English Literature in University College 
Toronto. 8vo, los. 6d. * 

In the present state of the controversy as to the origin of man 
this work of a competent scholar and critic, in which the Mon¬ 
ster Caliban is studied from various points of view, will be of 
considerable interest. Besides “ Caliban,” the work treats of 
various other matters of Shakespearian interest, as “ The Super¬ 
natural,” “Ghosts and Witches,” “Fairy Folk-Lore,” “The 
Commentators,” “ The Folios.” The two last chapters contain 
notes on “ The Tempest,” and “ A Midsummer Nighds Dream.” 


Winslow.—FORCE and NATURE ; AT¬ 
TRACTION and REPULSION. The Radical Principles 
of Energy graphically discussed in their Relations to Physi¬ 
cal and Morphological Development. By C. F. WINS¬ 
LOW, M.D. 8vo, 14J. 

^ The author having for long investigated Nature iu many direc¬ 
tions, has ever felt unsatisfied with the physical foundations upon 
which some branches of science have been so long compelled to 
rest. The question, he believes, must have occurred to many 
astronomers and physicists whether some subtle principle an¬ 
tagonistic to attraction does not also exist as an all-pervading 
element in nature, and so operate as in some way to disturb the 
action of what is generally considered by the scientific world a 
unique force. The aim of the present work is to set forth this 
subject in its broadest aspects, and in such a manner as to invite 
thereto the attention of the learned. The subjects of the eleven 
chapters are :—I. Space. II. Matter, III. Inertia, Force, 
and Mind. IV. Molecules. V. Molecular Force. VI. Union 
and Inseparability of Matter and Force. VII. and VIII. 
Nature and Action of Force—Attraction—Repulsion. IX. 
Cosmical Repulsion, X. Mechanical Force. XI. Central 
Forces and Celestial Physics. 

Wurtz.—A HISTORY OF CHEMICAL 

THEORY, from the Age of Lavoisier down to the present 
time. By AD. WURTZ. Translated by Henry Watts, 
F.R.S. Crown 8vo, 6s. 

“ The discourse, as a rhumioi chemical theory and research, 
unites singular luminousness and grasp. A few judicious notes 
are added by the translator.”— Fall Mall Gazette, 

Guillemin.—The FORCES of NATURE: 

A Popular Introduction to the Study of Physical Phe¬ 
nomena. By AMEDEE GUILLEMIN. Translated 
from the French by Mrs. Norman Lockyer ; and 
Edited, with Additions and Notes, by J. NORM AN 
Lockyer, F.R.S. Illustrated by ii Coloured Plates and 
455 Woodcuts. Second Edition. Imperial 8vo, cloth, 
extra gilt, 3IJ. 6 d. 

“ Translator and Editor have done justice to their trust. The 
text has all the force and flow of original writing, combining 
feithfulness to the author’s meaning with purity and independence 
in regard to idiom ; while the historical precision and accuracy 
pervadmg the work throughout speak of the watchful editoriH 
supervision which has been given to every scientific detail. 
Nothing can well exceed the clearness and delicacy of the illus¬ 
trative woodcuts, borrowed from the French edition, or the 
purity and chromatic truth of the coloured plates. Altogether 
the work may be said to have no parallel, either in point of ful¬ 
ness or attraction, as a popular mam ial of physical science. . . 
. ^. What we^ feel, however, bound to say, and what we say 
with pleasure, is, that among works of its class no publication 
can stand comparison either in literaiy completeness or in artis¬ 
tic grace with iV—Saturday Remem. 


MACMILLAN & CO., LONDON. 
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Nffw Ready. Frice One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW, 

FOR JUNE 1874. 

WITH CHOICE EXAMPLES FROM YARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“aRS ARTIS CAUSA, ITAQUE HOMINIS.’^ 

Contents of June Number —Our Illustrations :— i. An Italian Beauty,” by A. Boulard. 2. ^ The Pet Dog,” 
by Verwee. 3. ^^The Oak,” by G. Courbet.—Cut Metal Work and Printed Tin-Foil Decorations.—The Exhibitions, 
—Art Notes and Gossip. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B. —Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


THIS DAY, in 8vo, price 14s. 

ESSAYS AND ADDRESSES. 

BY 

PROFESSORS & LECTURERS OF OWENS COLLEGE, MANCHESTER. 

Published in Commemoration of the Opening of the New College Boildings, October 7th, 1873. 


CONTI 

OPENING ADDRESS. By the Duke of Devonshire, K.G. i 
r.R.S., President of the Court of Governors. ! 

“On some Relations of Culture to Practical Life.” ByJ. ! 
G. Greenwood, Principal and Professor of Greek. 

“Original Research as a Means of Education.” By H. E. i 
Roscoe, F.R.S., Professor of Chemistry. I 

“ Solar Physics.” By Balfour Stewart, F.R.S., Professor of ; 
Natural Philosophy. : 

“The Sun’s Distance from the Earth.” By T. H. Core, ; 
Professor of Natural Philosophy. I 

“The Limits of Geological Knowledge,” By W, Boyd ' 
Dawkins, F.R.S., Curator of the Natural History Museum, and | 
Lecturer in Geology and Palaeontology. i 

“ The Use of Steam.” By Osborne Reynolds, Professor of | 
Engineering. | 

“Primeval Vegetation in its Relation to the Doctrines of ! 
Natural Selection and Evolution.” By W. C- Williamson, | 

F.RS., Professor of Natural History. I 

MACMILLAN & 


UNTS. 

“Science and Medicine.” By A. Gamgee, F.R.S., Profeu- 
sor of Practical Physiology and Histology. 

“Some Historical Results of the Science of Language.” 
By A. S. Wilkins, Professor of Latin and Comparative 
Philology. 

“ The Talmud.” By T. Theodores, Professor of Oriental and 
Modern Languages. 

“ProvencS. Poetiy in Old and Modem Times.” By H. 
Breymann, Lecturer on P'rench Languageand Literature. 

“ The Recent Reorganisation of the English Law Courts, in 
its Relation to their Past History.” ByJ. Bryce, D.C.L., Pro¬ 
fessor of Jurispmdence and Law. 

“The Railways and the State.” By W. Stanley Jevons, 
F,R.S., Processor of Logic, and Mental and Moral Philosophy, 
and Political Economy. 

“The Peace of Europe.” By A, W. Ward, Professor of 
English and History. 

CO., LONDON. 



! THE ZOOLOGIST. 

j A MONTHLY JOURNAL OF NATURAL HISTORY. 

1 Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

I The Zoologist was established in 1843 to record and preserve obs«vations 
' on subjects similar to those treated of in White’s “ Natural History of Sd- 
j borne,” and the success which has attended it is sujEcient proof that its plan 
! is acceptable to ** out-of-door naturalists those who delight in observing 
( the manners, habits, the private lives, the migrations, movements, nest^ 

! young and food of animads. It contains original papers and recorcfe of 
i relating to Quadrupeds, Birds, Reptiles, Fishes, and Insectsi^ 
t notices of recent works on every branch of Natural History. Tihe editor 
I has been assisted by more than two hundred of our very best 

I Published on the First of every 

I PRICE ONE SHII^NO, 

: London: JOHN VAN VOORCT, i, Itom«fser Row, 
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MACMILLAN & CO.’S 

GOLDEN TREASURY SERIES. 


Unifomiy Printed in iSmo., with Vignette Titles by Sir Noel Paton, T. Woolner, W. Holman Hunt, J. E. 
Millais, Arthur Hughes, &c. Engraved on Steel by Jeens. Bound in extra cloth, 4^. (id. each volume. Also 

kept in morocco and calf bindings. 


‘ ‘ Mess,7's. Macmillan have, in their Golden Treasury Series^ especially provided editions of standard works, volumes of selected 
poetry, and original compositions, which entitle this series to be called classical. Nothing can he better than the literary execution 
nothing more degant than the material workinanship .”— British Quarterly Review. 

The Golden Treasury of the Best Songs and Lyrical Poems in the English Language, 

Selected and arranged, with Notes, by Francis Turner Palgrave. 

“ This delightful little volume, the Golden Treasury, which contains many of the best original lyric pieces and songs in our 
language, giouped with care and skill, so as to illustrate each other like the pictures in a iveU-arranged gallery — Quarterly Review. 

The Children’s Garland from the best Poets. Selected and arranged by Coventry Patmore. 

“ It includes specimens of all the great masters hi the art of poetry, selected with the fnatured judg?nent of a me 7 i concentrated on 
obtaining insight into the feelings and tastes of childhogd, and desirous to awaken its finest impulses, to cultivate Us keenest sensibilities ^— 
Morning Post. 

The Book of Praise. From the best English Hymn Writers. Selected and arranged by 

Sir Roundell Palmer. A-New and Enlarged Edition. 

The Fairy Book; the best Popular Fairy Stories. Selected and rendered anew by the 

Author of ‘‘John Halifax, Gentleman,” 

delightful selection, in a delightful external fen'm ; full of the physical splendour a7id vast opulence of proper fahy talesf — 
Spectator. 

The Ballad Book. A Selection of the Choicest British Ballads. Edited by William 

Allingham. 

“ATir taste as a judge of old podry will be found, by all acquamted with the various readings of old English ballads, true enough 
to justify his undertaking sc critical a taskf '*— Saturday Review. 

The Jest Book. The Choicest Anecdotes and Sayings. Selected and arranged by Mark 

Lemon. 

“ The fullest and best jest hook that has yd appeared .^^— Saturday Review. 

Bacon’s Essays and Colours of Good and Evil. With Notes and Glossarial Index. By 
W. Aldis Wright, M.x\. 

The Pilgrim’s Progress from this World to that which is to come. By John Bunyan. 

“ A beautiful and scholarly preintP ^— Spectator, 

The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander, 

A wdl~ selected volunu of sacred podry — Spectator.! 

A Book of .Golden Deeds of all Times and all Countries, Gathered and narrated anew. 

By the Author of “ The Heir of Redclyffe.” 

The Poetical Works of Robert: Burns. Edited, with Biographical Memoir, Notes, and 

Glossary, by Alexander Smith, Two vols. 

The Adventures of Robinson Crusoe. Edited from tlie Original Edition by J. W. Clark, 

M,A., Fellow of Trinity College, Cambridge. 

The Republic of Plato. Translated into English, with Notes by J. LI. Davies, M.A.j'and D. J. 

Vaughan, M.A, > j j 

The Song Book. Words and Tunes from the best Poets and Musicians. Selected and 

arranged by John Htdlali, Professor of Vocal Music in King’s College, London. 

Selected and arranged, with Notes, by Gustave Masson, French 

Master ii Harrow School. 

Tom Brown’s School Days. By An Old Boy. 

A Book of Worthies. Gathered from the Old Histories and written anew by the Author 

of “ The Heir of Redcl>ffe.” ^ 

. MACMILLAN & CO., LONDON. 


R» Cla^* Soks. & i aylor, at 7 and 8, Brtstd Stxieet Hid, in the City of London, and pmbli^ed by Macmillan & Osw 
at the Of 5 ce, 39 and 30, Bedfracd Sfcreeli Cerent Garden.— Thursday, June 18, 1874. 




A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To tke solid ground 

Of Nature trusts the wind -which builds for aytT — WORDSWORTH 


No. 243, VoL. 10] 


THURSDAY, JUNE 25, 1874 


[Price Fourpence 


Registe-ed as a Newspaper at the General Post Ofl 5 ce. 


[All Rights are Reserved. 


ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 

4, St. Martin's Place, Trafalgar Square, W.C. 

A SPECIAL MEETING (to which Ladies will he admitted) vvill be held 
at the BETHNAL GREEN MUSEUM cm WEDNESDAY, the ist July, 
at 8.34 p.m., when CoL Lake Fox will deliver a Lecture “On the Principle 
of Classification adopted in his Anthropological Collection exhibited in the 
Museum.*’ 

J. FRED. COLLINGWOOD, 


OWENS COLLEGE, MANCHESTER. 

PROFESSORSHIP OF ANATOMY. 

The Council propose to make an Appointment previous to the commence¬ 
ment of the next Winter Session, of a Professor of Anatomy in connection with 
the Medical Department of the College (with which is now incorporated 
the Manchester Royal School of Medicine, founded in 1824), and they in¬ 
vite Gentlemen willing to become Candidates to send in applications and 
testimonials addressed to the Council under cover to the Registrar not 
later than Saturday, ist August next. The emoluments of the office wiil 
be derived from a stipend and a share of students’ fees, and the Council 
will guarantee for a certain term that these together shall not be less than 
annum, . . _ ^ „ 

Further information will be given on application, to J. G. Greenwood, 
LL,D., Principal of the College. 

J. HOLhlE NICHOLSON, Registrar. 

23rd June, 1874. 


THE SCIENTIFIC CLUB. 

The SCIENTIFIC CLUB having REMOVED from the WESTMIN¬ 
STER PALACE HOTEL to their CLUB HOUSE. Applications for 
Memberships and other Communications should be addressed— 

The Secretary, 

Sdentific Qub, 

7, Savile Row, Piccadilly, W. 

QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys._ 

Spewal attention to Scienc,e, paiuicularly to Chemistry, both theoretical 

and practical. 

References to Dr. Debus. F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Wiiiiamson, F.R.S. 

C. WILLMORE, Principal. 


BRITISH ASSOCIATION for the AD¬ 
VANCEMENT OF SCIENCE, 

22, Albemarle Street, London, W. 

The NEXT ANNUAL GENERAL MEETING wUl be held at BEL¬ 
FAST, comm«DLcmg on WEDNESDAY, August 19. 

Fresideni-Electy 

1 Professor TYNDALL, D.C.L. LL.D. F.R.S. F.C.S. 

NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re¬ 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organising Committees for the several Section-s, 
before the beginning of the Meeting. It has therefore become nece.ssary, in, 
order to give an opportunity to the Committ-^e.s of doing justice to the seve¬ 
ral communications, that each Author should prepare an Abstract of his 
Memoir, of a length suitable for insertion in the published Transactions of 
the Association, and that he should send it, together with the original Me¬ 
moir, by book-DOSt, on or before August i, addressed thusGeneral 
Secretaries, British Association, 22, Albemarle Street, London, W. For 
Section If it should be inconvenient to the Author that 

his paper should be read on any particular day, he is requested to send in¬ 
formation thereof to the Secretaries in a separate note. 

G. GRIFFITH, M.A., 

Assistant General Secretary, Harrow. 

PHYSICAL GEOGRAPHY.—The PRO- 

FESSORSHIP is now VACANT in the Bedford College (for Ladies), 
4S and 49, Bedford Square, London- (In October the College will be 
removed to Nos. Sand 9, York Place, Portman Square.) Applications 
are invited. Information ipay be obtained from the hon. sec. at the 
College. 

JANE MARTINEAU, Hon Sec. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fee«t 
moderate. Analyses and investigations conducted.—^Apply to ProC 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W 


EDUCATION AT ZURICH.—Mr. DE 

BAUDI 3 S, formerly one of the Assistant Masters atWel'Iis|g|i«te, 
lege, receives a limited number of PUPILS, and willhayaifei 
October. The house is healthily situated, and the'i^yle'o-f 
arranged to suit English habits. Mr. de Baudiss is, assisted 'bf 
tent Mastera, and is able to offer, in addition to French; 'German 
and the usual subjects of a liberal education,.foaSlies i» the 
study of Physical and Mechanical Science. 'the 

opportunity of attending the Lectures ,of tfefc', School, on 

Engineering, Agriculture, and other'of Applied Science.—For 
terms and references apply to F.';de; .Baadiss, WiesensEtassc, Seefeld 
Zurich. 
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READING SCHOOL—A Natural Science 

MASTER will be required in September.—Apply, stating full particu¬ 
lars, to Rev. W. Stokoe, Reading. 


Now ready, 

NEGRETTI k ZAMBRA’S 

NEW ENCYCLOP.ffiDIC CATALOGUE 


PRIVATE TUITION—A Clergyman, of 

long experience and uniform success in Tuition, RECEIVES FOUR 
PU PILS- Home comforts combined with great educational advantages. 
The highest references—M.A., care of Editor of Nature, 29, Bedford j 
Street, Strand, W.C. ; 


SCIENCE TUITION by CORRESPON- 

'DENCE.—For Terms, apply to U.C.L , care of Macmillan & Co., 29, 
Bedford Street, Strand, London, W.C. 


A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Natural Science, together with all 
the usual branches of Education. Highest References can be given.— | 
Address, M.A.H., care of the Publishers of Nature, 29, Bedford j 
Street, Covent Garden, W C. j 


SCIENCE TUITION by CORRESPON- 

DENCE.—Subjects: Botany, Elementary Chemistry, and Practical 
Use of the Microscope.—For terms, &c., address H., care of Macmil¬ 
lan and Cb-, 29, Bedford Street, Strand, London, W.C. 


MICROSCOPE by Smith and Beck for Sale, 

With sub-Stage, three e>c-pieces, best objectives, and a quantity of ex¬ 
pensive accessories. Tl e whole in Mahogany Cabinet, and cost 50. 
To be sold for ;£28, Aj-ply by letter to R. il,, care of Macmillan & Co. 
29, Bedford Street, CovuUt Garden, W.C. 


TO NATURALISTS and CURATORS of 

MUSEUMS.—Sale of Valuable Osteological Specimens. A Collection 
of very choice Osteological Specimens, including an admirably pre¬ 
pared Skeleton of a large Boa in glass case, with Crania of Tapir, Hip¬ 
popotamus, Walrus, &c., and a variety of Preparations suited for 
Museums and Science Teachers, will be sold by auction on Monday next, 
the 29th of June, at i.?, Wellington Street, Strand, by Messrs. Sotheby, 
Wilkinson, and Hodge, of whom Catalogues maybe had. A Cabinet 
of Choice B'ossils and a valuable Colleciion of Minerals will be sold at 
the same time. 


Of Optical, Mathematical, Nautical, Electrical, Galvanic, Magnetic, Pneu¬ 
matic, Hydraulic, Hydrostatic, Photographic, and Standard 

METEOROLOGICAL INSTRUMENTS, 

Containing very numerous Comparative Tablesof Reference, and illustrated 
by upwards of Eleven Hundred Engravings. Royal 8vo, cloth, gilt lettered. 
Price td. 

NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 

45, Comhill, 122, Regent Street, and Crystal Palace, Sydenham, Lendon. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 5C0 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAlN PAD an«.t 
PATENT LEVER, fittii g with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier, 

JOHN WHITE, 228, Piccadilly. 

Price of a Single Truss, idr., 21s., 26s, 6d,, and 31s, 6d. ) -p . 
,, Double „ 31X. and 52Jt. 6<i'. > 

„ Umbilical „ 42^. and sax. 6d. ) 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of ■weakness and Swellings of the Leg.s, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4^. 6d., 7s. 6d,j xos., and i6r. each. 
Postage free. 


JOHN WHITE, Man^ifacturer, 228, Piccadilly, London. 


W. LADD & CO. 


NOTICE,— To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY' FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Magnetism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. Orders exceeding ;^2 in value delivered free to any 
railway station in England. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lor. each. SALMON ODY & CO , by appointment to the Army 
and Navy, 292, Strand, London. Price Lkt post free. 


SCIENTIFIC INSTRUMENT MANUFACTURERS 

(Bjf Aj>fomtment to the Royal Insiziuiiott of Great Briiain.}. 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8r.; Ladies’ Chest Expanders from 5X. 6d. SAL¬ 
MON ODY Sc CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES* ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


NATURE.—^Wanted clean Copies of Nos. 

TO, 13, and 116. Natusk Office. 29, Bedford Street, Strand, W.C 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48, ESSEX STREET, STRAND, 'W.C. 

(Late of Arundel Street.) 

British Rocks—100 Specimens . One Guinea. 

British Fossils—100 „ . One Guinea 

Collections and Specimens of 
British Fosrils from the Crag to the Silurian incluave. 
Detailed Catalogues ^ostfree. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus- 
trateii, forwarded o® receipt of 6 Stan^ 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

N«sMrly opposite Aldersgate Street Station, MetropoEtan Railway, 
the; General Pc^ Office. 


Third Edition, royal 8vo, cloth extra, 21 j. 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromo- 
Ethographs. 

**The illustrations—no unimportant part of a book on such a subject—are 
marvels of wood-printing, and reflect the clearness which is the distinguish¬ 
ing merit of Mr, Roscoe’s explanations .”—Saturday Review, 

**The lectures themselves furnish a most admirable elementary treatise 
on the subject, whilst by the insertion in appendices to each lecture 
of extracts from the most important pubEshed memoirs, the author has ren¬ 
dered it equally valuable as a text-book for advanced students.’*— Westmin¬ 
ster Remem, 

MACMILLAN & CO., LONDON. 


near 
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THE LINGUIST, 

AND 

EDUCATIONAL EE VIE IV. ■ 

A PLEASANT MONTHLY PERIODICAL (commencmg 
1st July, 1S74), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of ail Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London : Thomas Cook and Son, Excursionists, Ludgate 
Circus, E-C-, and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is vised. It has_ been adopted 
by the principal Banks, Public OflBces, and Railway Companies throughout 
Ireland. 


It writes almost instantly Full Black. 
Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
Blot. 


Flow? easily from the Pen. ^ 
Blotting-paper may be applied at the 
moment of writing. 


TO BE HAD OF ALL STATIONERS. 


FRY’S 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 
Awarded to J. S. FRY &. SONS. 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


CARACAS 

Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 



Edited by John Algernon Clarkk, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical fanning, 
»nd a mass of intelligence of particu^ value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially recited in this Journal, which is despatched the same 
evening so as to insure delivery to countty subscribers by the first pc«t 
on Tuesday morning. Price 3^,, or prepaid, 15s. a year post free. 

Published by W. PICKERING, at, Arundel Street, Strand, W.C, 


“THE GARDEN,” 


A Weekly Illustrated Journal devoted solely to Horticulture ha all its 
Branches. 


“ THE GARDEN ” is conducted by William Robinson, F.L.S., Author 
of "Hardy Flowers,” Alpine Flowers for English Gardens," “The 
Parks, Promenades, and Gardens of Paris," &c. ; and the best Writers m 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 


The Flower Garden. j 

Landscape Gardening. | 

The Fruit Garden. j 

Garden Structures. | 

Room and Window Gardens. 
Notes and Questions, | 

Market Gardening. i 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wnd Garden. 

The Kitchen Garden. 


THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at ^d. per Copy. It may also be had direct from the 
Office at 5s. for a- Quarter, gs. gd. for a Half-year, and icw. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies Cpost-frce), 

37, Southampton Street, Covent Garden, S.W, 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, See. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

_ A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and^ carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York; 48, Hanover Street, Bc»ton; and 14a South 
4th Street, PhiladelpMa, Pa., IJ.S, A 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous' Curves on Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X 1 ft. square), which serves as a Stand for the instrument to 

work on. ^.. o o 

Reflectors for projecting the Figures on the Screen ... ... 2 12 6 
N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the princi^ Figures from r:itoi:3«. o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... o 3 € 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... S o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON ROAD, S.W. 

{Three minutes’ walk from South Kensington Museum), 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS. 

London, 1851, Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 



M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

PillischePs 
St- Thomas’s Hospital 
Microscope, 

As supplied to' the principal Uni¬ 
versities and Hospitals. 

Monocular, £5; Binocular, 10 lor. 

PILLISCHER'S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from ^ to Ts'jj inch, 
un^ualled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3^ in., 

X4r.; 4|-in , 17^.; 6in , in Wooden 
Case, loy., including a Kew Certificate. 1 ' 

ILLUSTRATED DESCRIPTIVE CATALOGUE I^AY BE HAD ON 
APPLICATION; TO.'; 

88, New Bond Street* London. 
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This day, royal 8vo, 764 pp., cloth, with over 200 Illustrations, price 34^, 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., 

Ancien Eleve de TEcole des Mines, Paris; Author of “ Mining and Metallurgy of Gold and Silver,” &c. 

London : CHARLES GRIFFIN & CO., 10, Stationers’ Hall Court. 


This day is published. 

MANUAL OF BOTANY, 

ANATOMICAL AND PHYSIOLOGICAL. 

FOR THE USE OF STUDENTS. 

By ROBERT BROWN, M.A., Ph.D., F.L.S., F.R.G.S., &c. 

Lecturer on Botany, Edinburgh. 

360 Illustrations. Croivn Svo, 12$, 6 ( 1 . 

WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


A FEW ARTISTS PROOFS 

OF 

THE PORTRAIT OF CHARLES DARWIN, F.R.S. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper, and may be had at the Office of NA TURK, 29, Bedford Street, Strand, W.C., 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 

Proceedings of the Scientific Meetings of the Society for 1874.”-—Part I, 
containing the Papers read at the ScientSic Meetings in January and Febru¬ 
ary, 1S74. With 25 Plates, mostly coloured, 12A ; with Plates, uncoloured, 
3 ^- 

Index to the Proceedings of the Zoological Society from 1830 to 1S47, 
from 1848 to i860, and from 1861 to 1870, in three volumes. Price 6 s. each 
volume. 


NOTICE. 

Commencing from January of the present year the *'Proceedmgs” will 
he issued in four Parts, as follows 

Part I., containing Papers read in January and February, on June ist. 

» w „ March and April, on August ist. 

„ III., ,, ,, hlay and June, on October ist. 

,, IV., ,, „ November and December, on April ist. 

Theprice will be i2.r. per Part for the Edition with coloured, and ss. per Part 
for that with uacoloured Plates. 


TRANSACTIONS OF THE SOCIETY. 

Vol. VIII., Part 7,' pnce asy. Contaming 

Mr. St. George Mivart, F.R.S.—the Axial Skeleton of the Os¬ 
trich {Siriitktif camelf£s). (79 woodcuts.) 

Yol. VIII., S, price 24^. Containg the following Papers 

Dentition of By John Anderson, 

M.D., Curator of the Indian Museum, and Professor of Comparative 
Anatomy m the Medical College, Calcatta. 

‘"Report on the Hyaroida collected during the Expeditions of H.M.S. 
Pormpimf By Professor G. J. Allman, F.R.S. 

‘"On the Ostedogy of the MarsyJ^miia. {Part IV.) Bones of the trunk 
ana limbs, By Professor Owen, C.B. F.R,^ F.Z.S- 

obtained at the Society’s Office, %x, Hanover 

Atemoster 


ECLIPSES PAST and FUTURE, with 

GENERAL HINTS for OBSERVING the HEAVENS. By Rev. S. 
I. JOHNSON, F.R.A.S, Part I. An Account of Eclipses from the 
earliest times to the present, future eclipses, &c. Part II. A Descrip* 
tionof Celestial Objects worth observing with a small telescope. 4A 

PARKER’S, 377, Strand; 


NEW EDITION OF SIR W. R. GROVE'S WORK ON THE 
PHYSICAL FORCES. 

On Tuesday, the 30th instant, in i vol. Svo, 

THE CORRELATION OF PHYSICAL 

FORCES. ^Sixtlj Edition, with other Contributions to Science. By 
the Hon. Sir W. R. Grove, M,A. F.R.S., ope of the Judges of th§ 
Court of Common Pleas. 

Loudon : LONGMANS & CO., Paternoster Row. 


THE BREWERS’ GUARDIAN; 

A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review of the Malt and Hop Trades ; and Wink and Spirit Trader 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded 182a-) 

“ The Brewers* Guardian ” is published on the Evenings of every alternate 
Tuesday,^ and is the only journal officially connected with brewing interests. 

^Subscriptiont 16s, 6d, per annum, post free^ dating from any quarter-day. 
Single Copies, 15; each. Registered for transmission abroad, 

Offices—s, Bond Court, Walbrook, London,, E,C 
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DIARY OF SOCIETIES. 


London 

THURSDAY, June 25. 

Society of Antiquaries, at 8.30,— On the Seal of Matilda, Countess of 
Perche: C. S. Perceval.—On Discoveries at Rome : J. H, Parker, C.B. 

FRIDAY, June 26. 

Quekktt Microscopical Club, at 8.—Binocular Microscopes; S- Holmes. 
Junior Philosophical Society, at8.—Cremation: Mr. Morrison. 

TUESDAY, June 30. 

Royal Horticultural Society, at 2.—Meeting of Council. 

WEDNESDAY, July i. 

Royal Horticultural Society. —Show of Cut Roses. 

Anthropological Institute. —Special Meeting at Bethnal Green Mu¬ 
seum.—Ccl. Lane Fox on the Principles of Classification in his Anthropo¬ 
logical Collection. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

7/ Imzitio been suggested that the piUication of a weekly Diary 
in Nature of tlie Meetings, Sec. of the vmdoiis provmdal Scien¬ 
tific and Literary Societies would be found very useful, not only 
to the Members of suck Societies, but to all who are interested hi 
scientific and literary subjects, the Publishers have determined to 
devote a portion 0; their Advetdisement colimms to this purpose, afid 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TURES, at the nominal charge of One for each 

insertion. 

The Publishers of Nature will he glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices mtettded for 
insertion therein must be sent^ addressed to the PubHsliers, by 
Wednesday Mornings. 

Office— 29, BEDFORD STREET, STRAND. 


“ HA TURE.” 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should lilcewise be addressed. 

Now ready, Voi S, bound in cloth, price ioa 67 . 

Cloth Cases for binding all the volumes, price is. 6 d. each. 

Reading Cases to hold 26 numbers, price 2 s. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


This day, in Svo, price 14J., with Woodcuts. 

ETRUSCAN RESEARCHES, By Isaac 

TAYLOR, M.A. With Glossary and Index. 

CoNTBNTS i —^The Prologue—^Tyrrheniansand Turanians—Ethnographical 
Notes on the Etruscan People—^The Etruscan Mytholo^—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship-—The Bilingual Inscripuons 
—Funns of Dedication—^The Ancient Vocabularies—Names—The Epilogue. 

London: MACMILLAN & CO. 


Second Edition, royal Svo, cloth extra, 315. 6 d. 

The FORCES of NATURE : a Popular In- 

troduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN- Translated from the French by Mrs. Norman Lock- 
VEK, and Edited, with Additions and Notes, by J. Norman Lockyer, 
F.R.S. Illustrated by ii Coloured Plates and 455 Woodcuts. 

Translator and editor have done justice to their trust. The text has all 
the force and fiow__cf original writing, combining faithfulness to tlie author's 
meaning with purity and independence in regard to idiom; while the tech¬ 
nical precision and accuracy pervmding the work throughout speak of the 
watchful editorial supervision which has been given to every srientifir ' detail. 
Altogether, the work may be said to have no parallel, either in point of ful¬ 
ness or attraction, as a 'popular manuai of physical scitnc&.^^—Saiurdaj' 
Rez’tinv. 

MACMILLAN ^ CO., LONDON. . ■ - 


JUDSON’S DYES_i8 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON'S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clopds, hemouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON'S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours--—Use Judson's 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite^ colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink—Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brillia.nt writing ink in one minute by simply adding 
hot ivater. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—hluch trouble may be saved in grindmg up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted witli Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No- 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 


HOLLOWAY’S OINTMENT and PILLS. 

—Rheumatism and Neuralgia.—^Though the former disease remorse¬ 
lessly attacks the young and the robust, and the latter ruthlessly selects 
its victims from the weak and delicate, the same medical treatment 
will infallibly cure both complaints. After the affected parts have been 
diligently fomented with hot brine, and ihe skin has been dried. Hollo- 
w'ay s Ointment must be well and perseveringly rubbed iu lor a few 
minutes twice a day, and his Pills must be taken according to the 
printed directions wrapped round each box of his medicine. Both Oint¬ 
ment and Pills are accompanied by in.structions designed for the public 
at large, and no invalid who attentively reads them can be at any loss 
how to doctor himself successfully. 


POPULAR ASTRONOMY. By G. B. 

AIRY, Astronomer Royal. With lllustratioss. Sixth and Cheap®. 

Edition. iSmo, cloth, 4X. 6<f. 

Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality js the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”— Gtmrgimi. 

MACMILLAN & CO., LONDON. 


In royal Svo, cloth extra gilt, price 31s. 6 d. 

CONTRIBUTIONS to SOLAR PHYSICS. 

B^ J. NORMAN LOCKYER, F.R.S. I. A Popular Aerount of In- 

quiries into the Physical Constitution of the Sun, with especial refe¬ 
rence to Recent Spectroscopic Researches. II. Communications to the 
Royal Society of London and the French Academy of Sciences, with 
Notes. Illustrated by 7 Coloured Lithoginphic Plates and 175 Wood-, 
cuts. 

“The first part of the work, presenting the reader with a 
sketch of the history of the various inquiries into the 
of the sun, cannot fail to be of interest to all who care 
modern science ; and the interest will be enhanced 'the' ot 

the numerous illustrations by which it is accompanfei'd’'*'— 

“ The book may be taken as an autlwriric exposhiem Ihft iweteat state 
of science in connexion with the important subiecl,tf 
... Even the unscientific public may derive mudr^iiilbcnaaoE from it. 
>^Daily News. 

London: MACMILLAN CO. 



Ixiv NATURE 25, 1874 

WORKS IN PHYSIOLOGY, ANATOMY, &c. 


Allbutt (T. C.)—On the USE of the OPH- ' 

THALMOSCOPE in Diseases of the Nervous System and 
of the Kidneys ; also in certain other General Disorders. 
By THOMAS CLIFFORD ALLBUTT, M.A. M.D. 
Cantab., Physician to the Leeds General Infirmary, Lec¬ 
turer on Practical Medicine, &c. 8vo, 15^-. 

The Ophthalmoscope has been found of the highest value in 
the investigation of nervous diseases. But it is not easy for 
physicians who have left the schools, and are engaged in prac¬ 
tice, to take up a new instrunaent which requires much skill in 
using; it is therefore hoped that by such the present volume, 
containing the results of the author’s extensive use of the instru¬ 
ment in diseases of the nervous system, will be found of value. 
After four introductory chapters on the history and value of the 
Ophthalmoscope, and the manner of investigating the states of 
the optic nerve and retina, the author treats of the various dis¬ 
eases with which optic changes are associated, and describes the 
way in which sitch associations take place. Besides the cases 
referred to throughout the volume, the Appendix contains details 
of 123 cases illustrative of the subjects discussed in the text, and 
a series of tabulated cases to show the ophthalmoscopic appear¬ 
ances of the eye in Insanity, Mania, Dementia, Melancholia and 
Monomania, Idiotcy, and General Paralysis. The volume is 
illustrated with two coloured plates of morbid appearances of the 
eye under the ophthalmoscope. . . 

THE EFFECT of OVERWORK and STRAIN on THE 
HEART and GREAT BLOOD-VESSELS. (Reprinted 
from St George’s^Hospital Reports.) 6^4 


Anderson.—On the TREATMENT of DIS¬ 
EASES of the SKIN : with an Analysis of Eleven Thou¬ 
sand Consecutive Cases. By Dr. McCALL ANDER¬ 
SON, Professor of Practice of Medicine in Anderson’s 
University, Physician to the Dispensary for Skin Diseases, 
&c., Glasgow. Crown Svo, cloth, 

The first part of this work consists of a carefully tabulated and 
critical analysis of 11,000 cases of skin disease, 1,000 of these 
having occurred in the author’s private practice, and the rest in 
his hospital practice. These cases are all classified under certain 
distinct heads, according to the nature and caused of the disease, 
while a number of the more interesting cases are alluded to in 
detail. The second part of the work treats of the Therapeutics 
of Diseases of the Skin, and will he found to contain many 
hints, the results of a long and extended experience, as to the 
most successful method of treating their multitudinous forms. 


Anstie(F.E.)-~NEURALGIA& DISEASES 

which RESEMBLE IT. By FRANCIS E. ANSTIE, 
M.D. M.R.C.P., Senior Assistant Physician to Westmin¬ 
ster Hospital. Svo, los, 6 d, 

The present treatise is the result of many years’ careful inde¬ 
pendent scientific investigation into the nature and proper treat¬ 
ment of this most painful disease. The author has had abundant 
means of studying the subject both in his own person and in the 
hundreds of patients that have resorted to him for treatment. 
He has gone into the whole subject indicated in the title ad 
imiia, and the publishers believe it will be found that he has 
presented it in an entirely original light, and done much to rob 
this excruciating and hitherto refractory disease of many of its 
terrors. 

BarwelL—The CAUSES Sc TREATMENT 

of LATERAL CURVATURE of the SPINE. En¬ 
larged from Lectures publi^ed in the Lancet, By 
RICH AD BARWELL, F.R.C.S., Surgeon to and Lec¬ 
turer on Anatomy at the Charing Cross Hospital. Second 
Edition. Crown Svo, 4^', 6d, 


Corfield (Professor W. H.)—A DIGEST of 
FACTS RELATING to the TREATMENT and UTILI- 
SATION of SEWAGE. By W. H. CORFIELD, M.A. 
B. A., Professor of Hygiene and Public Health at Univer¬ 
sity College, London. Svo, loj'. 6 d. Second Edition, 
corrected and enlarged. 2 ’ 

The author in the Second Edition has revised and corrected 
the entire work, and made many important additions. The 
headings of tbe eleven chapters are as follow:—I. Early Sys¬ 
tems. Midden-Heaps and Cesspools. II. Filth and Disease 
—Cause and Effect. III. Improved Midden-Pits and Cesspools • 
Midden-Closets, Pail-Closets, &:c. IV. The Dry Closet Systems.^ 
V. Water-Closets. VI. Sewerage. VII. Sanitary Aspects of 
the Water-Carrying System. VIII. Value of Sewage; Injury 
to Rivers. IX. Town Sewage; Attempts at Utilisation. X. 
Filtration and Irrigation. XI. Influence of Sewage Fanning 
on the Public Health.—An abridged account of the more re¬ 
cently published researches on the subject will be found in the 
Appendices, while the Summary contains a concise state¬ 
ment of the views which the author himself has been led to 
adopt: references have been inserted throughout to show from 
what sources the numerous quotations have been derived, and 
an Index has been added. 


Elam (C.)—A PHYSICIAN’S PROBLEMS. 

By CHARLES ELAM, M.D. M.R.C.P. Crown Svo, 
9-f- 

Contents; —‘‘Natural Fleritage.” “ On Degeneration in 
Man.” “ On Moral and Criminal Epidemics.” “ Body 7;, 
Mind.” “Illusions and Hallucinations.” “On Somnambu¬ 
lism.” “ Reverie and Abstraction.” These Essays are intended 
as a contribution to the Natural History of those outlying regions 
of Thought and Action whose domain is the debateable ground 
of Brain, Nerve, and Mind. They are designed also to indicate 
the origin and mode of perpetuation of those varieties of organi¬ 
sation, intelligence, and general tendencies towards vice or virtue, 
which seem to be so capriciously developed among mankind. 
They also point to causes for the infinitely varied forms of dis¬ 
order of nerve and brain—organic and functional-r-far deeper 
and more recondite than those generally believed in. 


Fox.—Works by Wilson Fox, M.D., Lond., 

F.R.C.P., Holme Professor of Clinical Medicine, Univer¬ 
sity College, London, Physician Extraordinary to her Majesty 
the Queen, &c. ;— 

DISEASES of the STOMACH: being a new and revised 
Edition of the “ Diagnosis and Treatment of. the Varieties 
of Dyspepsia.” Svo, Ss. 6 d. 

“ The author has accomplished his design of making the 
treatise as complete as possible, in relation to the numerous 
researches on the subject down to the present time. We believe 
that few, whether students or practitioners, will rise from the 
perusal of the work without feeling, as we do ourselves, that the 
study of it has been attended with pleasure ^and advantage,”— 
Lancet, 


ON the ARTIFICIAL PRODUCTION of TUBERCLE in 
the LOWER ANIMALS. With Coloured Plates. 4to, 
Ss, 6 d. 

In this Lecture Dr. Fox describes in minute detail a large 
number of experiments made by him on guinea-pigs and rabbits 
for the purpose of inquiring into the origin of Tubercle by the 
agency of direct irritation or by septic matters. This method of 
inquiry he believes to be one of the most important advances 
wmch have^ been recently made in the pathology of the disease. 
The work is illustrated by three plates, each containing a num¬ 
ber of carefully coloured illustrations from nature. 


MACMILLAN & CO., LONDON, 
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Fox.—(Continued.) 

ON THE TREATMENT OF HYPERPYREXIA, as Illus¬ 
trated in Acute Articular Rheumatism by means of the 
External Applicati jn of Cold. 8vo. 2^. (:id. 

The object of this work is to show that the class of cases in¬ 
cluded under the title, and which have hitherto been invariably 
fatal, may, by a judicious use of the cold bath and without vene¬ 
section, be brought to a favourable termination. Minute details 
are given of the successful treatment by this method ot two 
patients by the author, followed by a Commentary on the cases, 
in which the merits of the mode of treatment are discussed and 
compared with those of methods followed by other eminent prac¬ 
titioners. Appended are tables of the observations made on the 
temperature during the treatment; a table showing the effect of 
the immersion of the patients in the baths employed, in order to 
exhibit the rate at which the temperature was lowered in each 
case ; a table of the chief details of twenty-two cases of this class 
recently published, and which are referred to in various parts of 
the Commentary. Two Charts are also introduced, giving a 
connected view of the progress of the two successful cases, and 
a series of sphygmographic tracings of the pulses of the two 
patients. “A clinical study of rare value. Should be read by 
everyone .”—Medical Press and Circular, 


Humphry.—(Continued.) 

THE HUMAN SKELETON (including the Joints). With 
260 Illustrations, drawn from nature. Medium 8vo, 2Ss. 

In lecturing on the Skeleton it has been the authoris practice, 
instead of giving a detailed account of the several parts, to 
request his students to get up the descriptive anatomy of certain 
bones, with the aid of some work on osteology. He afterwards 
tested their acquirements by examination, endeavouring to supply 
deficiencies and correct errors, adding also such information— 
physical, physiological, pathological, and practical—as he had 
gathered irom his own observation and researches, and which 
was likely to be useful and excite an interest in the subject 
This additional information forms, in great part, the material of 
this volume, which is intended to be supplementary to existing 
works on anatomy. Considerable space has been devoted to the 
description of the joints, because it is less fully given in other 
works, and because an accurate knowledge of the stnicture and 
peculiar form of the joints is e sential to a correct knowledge of 
their movements. The numerous illustrations were all drawn upon 
stone from nature ; and in most Instances, from specimens pre¬ 
pared for the purpose by the author himself. “ Bearing at once 
the stamp of the accomplished scholar, and evidences of the 
skilful anatomist ”—Medical Times and Gazette. 

OBSERVATIONS IN MYOLOGY. 8vo, 6 j. 


Galton (D.)—AN ADDRESS on the GENE- 
RAL PRINCIPLES WHICH SHOULD BE OB¬ 
SERVED IN THE CONSTRUCTION of HOSPITALS. 
Delivered to the British Medical Association at Leeds, July 
1S69. By DOUGLAS GALTON, CB., F.R.S. Crown 
8vo, $s. 6d. 

In this Address the author endeavours to enunciate what are 
those principles which seem to him to form the starting-point 
from which all architects should proceed in the construction of 
hospitals. Besides Mr. Gallon’s paper the book contains the 
opinions expressed in the subsequent discussion by several eminent 
medical men, such as Dr, Kennedy, Sir James Y. Simpson, Dr. 
Hughes Benaet, and others. The work is illustrated by a number 
of plans, sections, and other cuts. “An admirable exposition of 
those conditions of structure which most conduce to cleanliness, 
economy, and convenience.”— Times. 

Hood (Wharton).—ON BONE-SETTING 

(so called), and its RELATION to the TREATMENT of 
JOINTS CRIPPLED by INJURY, RHEUMATISM, 
INFLAMMATION, &c., &c. By WHARTON P. 
HOOD, M.D., M.R.C.S. Crown Svo. 4s. 6d, 

The author for a period attended the London practice of the 
late Mr. Hutton, the famous and successful bone-setter, by 
whom he was initiated into the mystery of the art and practice. 
Thus the author is amply qualified to write on the subject from 
the practical point of view, while his professional education 
enables him to consider it in its scientific and surgical bearings. 
In the present work he gives a brief account of the salient 
features of a bone-setter’s method of procedure in the treatment 
of damaged joints, of the results of that treatment, and of the 
class of c^es in which he has seen it prove successful. The 
author’s aim is to give the rationale of the bone-setter’s practice, 
to reduce it to something like a scientific method, to show when 
force should be resorted to and when it should not, and to initiate 
surgeons into the secret of Mr. Hutton’s successful manipulation. 
Throughout the work a great number of authentic instances of 
successful treatment are given, with the details of the method of 
<mre ; and the Chapters on Manipulations and Affections of the 
Spine are illustrated by a number of appropriate and well- 
executed cuts. ** Dr. Hood’s book is full of instruction, and 
should be read by all surgeons .”—Medical Times. 

Humphry.—Works by G. M. Humphry, 

M.D., F.R.S., Professor of Anatomy in the University 
of Cambridge, and Honorary FeEow of Downing College :— 

MACMILLAN & 


Prof. Humphry’s previous works have gained for him a very 
high position as an original anatomist, and the present it is 
believed will fully sustain that reputation, as well as prove 
valuable to all who take an interest in the higher problems of 
anatomy. The work includes the Myology of Cryptobranch, 
Lepidosiren, Dog-Fish, Ceratodus, and Pseudopus pallasii, with 
the Nerves of Cryptobranch and Lepidosiren and the Disposition 
of Muscles in Vertebrate Animals. The volume abounds in care¬ 
fully executed illustrations. 

JOURNAL OF ANATOMY AND PHY- 

STOLOGY. 

Conducted by Professors Humphry and Newton, and 
Mr. Clark of Cambridge, Prof. Turner of Edinburgh, 
and Dr. Wright of Dublin, Published twice a year. 
Old Series, Parts I. and IL, price 1$. 6d. each. Vol. I. 
containing Parts I. and IL, Royal Svo, i6j. New Series, 
Parts I. to IX. 6s. each, or yearly Vols. I2x. 6d. each. 

Lankester. — COMPARATIVE LON¬ 
GEVITY in MAN AND the LOWER ANIMALS. 
By E. RAY LANKESTER, B.A. Crown Svo, 4s. 6d. 

This Essay gained the prize offered by the University of 
Oxford for the best paper on the subject which it treats. This 
interesting subject is here treated in a thorough manner, both 
scientifically and statistically. 

Maclaren.—TRAINING in THEORY and 

PRACTICE. By ARCHIBALD MACLAREN, the 
Gymnasium, Oxford, crown Svo. Second and enlarged 
edition, 6j, 6d. 

The ordinary agents of Health are Exercise, Diet, Sleep, Air, 
Bathing, and Clothing. In this work the author examines each 
of these agents in detail, and from two different points of view. 
First, as to the manner in which it is, or should be, administered 
under ordinary circumstances : and secondly, in what manner 
and to what extent this mode of administration is, or should be, 
altered for purposes of training ; the object of training,” accord¬ 
ing to the authar, being “ to put the body, with extreme and 
exceptional care, under the influence of all the agents which 
promote its health and strength, in order to enable it to meet 
extreme and exceptional demands upon its energies.” Apj^ded 
are various diagrams and tables relating to boat-rac^n^ ’ 
and tables connected with diet and training. ‘fXhe plro* . 
sophy of human health has seldom received so a^hn 
sition.”— -Globe, “ After all the nonsense that has 
about training, it is a comfort to get hold of a fEordiighly smsible 
book at last”— John Bull, 

CO., LONDON. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 

TURRET CECCKS (with or without Galvamc Contact Apparatus), CQMRASSESj 
TO Heir-J vfAJESTY and H.R.H. the Prince of 
MAKERS >#%e GREAT ULOCK of the HOUSES of PARLIAMR^ 

MAKER:S kthe HEW STANDARD CLOCK of the ROYAL OBS^RVAXg^Y^^^ 

Catalogues or Estimates on Ap pUcatwn, _ 

THE LONDON & GENERAL WATER PURIFYING COMPANY, pMITED. 

PATENT CIST'^EBPILTEKS, CHARGED SOLELY WITH ANIMAL CHARCOAL, requiring, when once fixed, vno’ ^fcention whatever. 
House Cistern, fitted And superior to all others. Vide Professor Frankland’s reports to the Registrar-General, July 1866, No'vem'^r Portable Ciftem 
with a Cistern Filter. 1867, and May 1870. See also the Lancet^ January 12, 1867. Also Testimonials from Dr. Hassall, September Filter, 

23, 1863 ; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1872. 

Price lor. and upwards. Portable Filters on this system, 5s. to ;£3. • 

Patronised and used by Her Majesty the Queen, at Osbame; by H.R.H. the Prince of Wales, at Sandring¬ 
ham ; by H.R.H. the Duke of Cambridge; the elite of the Medical Profession; and at the London, St, 

George’s, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water Testing Apparatus, cos. 6d. and 21^. each. ^ 

Dancheirs Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one — Vide Dyke on the Preliminary Duties of Health Officers. 

Pocket l?ilters from 4s. 6d to 6f- each. Household and Fancy Filters from i2jr. 6d. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Ofiice, ■ 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read Water: its Impurities and Purification,” price, per post, 2d. 
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ISMAILIA 

A NARRATIVE OF 


THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-Geueral of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Grande Medaiile d’Or de la Societe de Geographiede Paris, Honorary Member of the Geographical Societies of Paris and 
Berlin, Author of the ** Albert N-yanza Great Basin of the Nile,” the ** Nile Tributaries of Abyssinia,” ** Eight Years’ Wanderings 

in Ceylon,” *‘The Rifle and Hound in Ceylon,” &c. 

_ MACMILLAN & CO., LONDON. __ 

THIS DAY, in 8vo, price I4i“. 


ESSAYS AND ADDRESSES. 

BY 

PROFESSORS & LECTURERS OF OWENS COLLEGE, MANCHESTER. 

Published in Commemoration of the Opening of the New College Buildings, October 7th, 1873. 

CONTENTS. 


OPENING ADDRESS. By the Duke of Devonshire, K.G. 

F. R.S., President of the Court of Governors. 

“On some Relations of Culture to Practical Life.” ByJ. 

G. Greenwood, Princ^’pal and Professor of Greek. 

“ Original Research as a Means of Education.” By H. E. 
Roscoe, F.R.S., Professor of Chemistry. 

** Solar Physics.” By Balfour Stewart, F.R.S., Professor of 
Natural Philosophy. 

■ ^*Tlie Sun’s Distance from the Earth.” By T. H. Core, 
Professor of Natural Philosophy. 

“The Limits of Geological Knowledge,” By W. Boyd 
Dawkins, F.R.S.^-Qi^ator of the Natural History Museum, and 
Lecturer in Psfepntology. 

“Ihe^Use of By. Osborne Reynolds, Prof^sor of 

Engineering. ^ 

“Primeval VegetttiaiJh' its Relation to the Doctrines of 
Natural Selection and Evolution.” By W. C. WiHiamson, 
F,R.S., Professor of Natural History. 


**Science and Medicine.” By A. Gamgee, F.R.S., Profes¬ 
sor of Practical Physiology and Histology. 

*‘Some Historical Results of the Science of Language.” 
By A. S. Wilkins, Professor of Latin and Comparative 
Philology. 

“The Talmud.” By T. Theodores, Professor of Oriental and 
Modern Languages. 

“Provencal Poetry in Old and Modern Tinaes.” By H. 
Breymann, Lecturer on French Language and Literature. 

** The Recent Reorganisation of the English Law Courts, in 
its Relation to their Past History.” ByJ. Bryce, D.C.L., Pro¬ 
fessor of Jurisprudence and Law. 

“The Railways and the Slate.” By W. Stanley Jevons, 
F.R.S., Pro'essor of Logic, and Mental and Moral Philosophy, 
and Political Economy. 

, ‘*The Peace of Europe.” By A. W. Ward, P mfaaiw r of 
English and History, 


MACMILLAN & CO., LONDON. 


«i Ilf R. Clay, Sons, & T^i.o:r. at S, Bread Street Hill, in th« City of Loadcm, and pobl^ed by Mackiixak & Ctof. 

at the Office, 39 and 30, Bedfced Street, Covent Garden.—^T hursday, June 25,1874. 
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BRITISH ASSOCIATION for the AD- 
VANCEMENT OF SCIENCE, 


PROFESSORSHIP IN BIOLOGY. 

DURHAM UNIVERSITY COLLEGES of 


22, Albemarle Street, London, W. 

TBe NEXT ANNUAL GENERAL MEETING will beheld at BEL¬ 
FAST, commencing on WEDNESDAY, August 19.. 

President-Electi 

Professor TYNDALL, DX.L. LL.D, F.R.S. F.C.S. 


MEDICINE and PHYSICAL SCIENCE, Newcastle-upon-Tyne.— 
It is proposed to establish a Chair of Biology combined with Phy.siology, 
in connection with the above Institutions, in October next. Salary ^450, 
■wi^ a portion of fees. Candidates for the office are invited to apply 
(with testimonials) to Theo. Wood Banning, Secretary to the College 
of Physical Science, Newcastle, before the 15th August next, from 
whom full particulars as to duties, &c., may be obtained. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re¬ 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be lead, are now, as far as 
possible, determined by Orgaujsing Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the seve¬ 
ral communications, that each Author^ should prepare an Abstract of his 
Memoir, of a length Suitable for insertion in the published Transactions of 
the Association, and that ho should send it, together with the original Me¬ 
moir, by book-post, on or before August i, addressed thus:—General 
Secretaries, British Association, 22, Albemarle Street, London, W. For 
Section If it should be inconvenient to the Author that 

his paper should be read on any particular day, he is requested to send in¬ 
formation thereof to the Secretaries in a separate note. 

G. GRIFFITH, M.A., 

Assistant General Secretary, Harrow. 


OWENS COLLEGE, MANCHESTER. 

PROFESSORSHIP OF ANATOMY. 

The Council propose to make an Appointment previous to the commence¬ 
ment of the next Winter Session, of a Professor of Anatomy in connection with 
the Medical Department of the College (with which is now incorporated 
the Manchester Royal School of Medicine, founded in 1824 and they in¬ 
vite Gentlemen wiliing to become Candidates to send in applications and 
testimonials addressed to the Council under cover to the Registrar not 
later than Saturday, ist August next- The emoluments of the office wall 
be derived from a stipend and a share of students' fees, and the Council 
will guarantee for a certain term that these together shall not be less than 
;£5oo per annum. 

Further information will be given on application to J. G. Greenwood, 
LL.D., Principal of the College. 

J. HOL 3 IE NICHOLSON, Registrar. 

23rd June, 1S74. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Spedal^attention to Science, paitncularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus. F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S ; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F R.S. ; Dr. Wiliiamson, F.R.S. 


C. WILLMORE, Principal. 


READING SCHOOL.—A Natural Science 

MASTER will be required in September.—Apply, slating full particu¬ 
lars, to Rev. W. Stokoe, Reading. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V, GARDNER, F.E.S., F.S.A., 44. Berners Street. W 


OLDHAM SCHOOL of SCIENCE and 

ART.—ADDITIONAL LABORATORY APPARATUS is required 
for Students experimenting in Light, Sound, Heat, Magnetism and 
Electricity. Manufacturers are requested to send latest price-lists to 
J. P. Phytbian, C-E , Science Master. 


LINNEAN SOCIETY.—This day is pub- 

lished, pnce £x loj , the First Part of Vol. XXX. of the TRANSAC¬ 
TIONS of the LINNEAN SOCIETY of LONDON. Sold by 
Longmans and Co , Paternoster Row, and by Mr. Kippist, at the Apart¬ 
ments of the Society, Burlington House, Piccadilly, of whom may be 
had all or any of the preceding volumes. The Fellows of the Society 
are requested to apply to Mr, Kippist for their Copies between the 
hours of 12 and 4 o’clock. 


An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, 1841-1S72, is now ready, including both Anthers’:; 
Names and Subjects. It may be obtained by Fellows at the 
Rooms, price 5s., by post sn ; and by Non-Fellows at'thePablidli^^ 
J. Van Voorst, i, Paternoster Row, price lor. . . ; - V 


Ihe JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of alf md Jts 

relations to Physiology and the Arts,- pnh&hed iit British or Foreign 
Jouma’s. It is issued montWy-j and, fee obtained by Non-t cllows 
of Mr. Van Voorst by a eubst^ridb'Of Jlr i-s- 
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TO NATURALISTS and CURATORS of: 

MUSEUMS.—Sale of Valuable Osteological Specimens. A CollecHon 
of very choice O.steological Specimen.®, including an admirably pre¬ 
pared Skeleton of a large Boa in glass case, with Crania of Tapir, Hip¬ 
popotamus, Walrus, &c., and a variety of Preparations suited for 
Museums and Science Teachers, to be sold at 13, Wellington Street, Strand, 
by Messrs, Sotheby, Wilkinson.[and Hodge, of whom Catalogues may be 
had. A Cabinet of Choice Fossils and a valuable Collection of Minerals 
aUotobesold- 


A LADY requires a RE-APPOINTMENT, i 

German, French, the Elements of Natural Science, together with all ! 
the usual branches of Education. Highe.st References can be given.— 1 
Address, M.A.H,, care of the Publishers of Nature, 29, Bedford ! 
Street, Covent Garden, W C. 


TO BE SOLD.—A Collection of British 

Bird-skins, Eggs, and Insects iii Oak Cabinets.— For further particulars 
apply to “ Oologist,” care of Editor of Nature, 29, Bedford Street, 
Strand, London, W. C. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lor. each. SALMON ODY & CO by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8jr. ; Ladies’ Chest Expanders from 5s. 6d. SAL¬ 
MON ODY 8l C( 3 j 292, Straud, London, Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for .self-measurement and prices post tree. SALMON 
ODY & CO.. 292, Strand, London. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Magnetism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. _ Orders exceeding ;£2 in value delivered free to any 
railway station in England. 


NATURE.—Wanted clean Copies of Nos, 

10, 13, and 116. Naturh Office, 29, Bedford Street, Strand, W.C- 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—100 Spedmens . One Guinea. 

British Fossils—loo „ .. One Guinea. 

Collections and Specimens of 

British Fossils from the Crag to the Silurian inclusive. i 

Detailed Catalogyies post-free. 1 


W. LADD & CO. I 

SCIENTIFIC INSTRUMENT MANUFACTURERS I 

(By App&inifmni to tM Royal Imiiiuikm of Great Britain). j 

Spectroscopes, Microscopes, Polariscopes, | 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND' 

199, BROMPTON ROAD, S.W. 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who is a Chemist and Amateur Astronomer, and 
possesses also seme Literary Ability, wishes for an ENGAGEMENT 
in which these qualifications would be of service.—D. W., Doctor’s Cot¬ 
tages, South Shore, Blackpool. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
the General Post Office. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous’ Curves om Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (3 ft. 

X I ft. square), vhich serves as a Stand for the instrument to 

work on ... ... ••• ,.;^i2 o o 

Reflectors for projecting the Figures on the Screen . 2 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : x to i : 3... 0 7 6 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... ;^S 5 0 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 

(Three minutes’ walk from South Kensington Museum). 


PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, ard 
for GOUT, Lithia and Potass. 

COEKS BEARBEI) “R. ELLIS & SON, RUTHIN," and ever\- 
Label bears their Trade Mark. Sold everywhere, and W’holesale uf 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS :— W. Best & Sons, Henrietta Street, Cavendish 
Square. 



RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative trea meni of Hernia 1 he use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied bj’ the MOC-MAIN PAD an«i 
PAiENl LEVER, nttn g with so much ease and closeness 
that it cannot be detected, and may be worn durmg_skep. A 
descriptive circular may be bad, and tbe Truss (wbich cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches beiew’ the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly. 

Price of a Single Truss, i6i., 2ir., adr. 6 d.^ and sir. 6 d. 1 
,, Double ,, 31.5-. 6<r., 42r., and 52r. 

,, Umbilical,, 42.?. and sar. 6<!f. ) 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4Jr. 6d., js. 6d.t toj., and i6s. each. 
Postage free. 


JOHN "VYHITE, Manufacturer, 228, Piccadilly, London. 


ESTABLISHED 1843, 
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On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. BxIKER, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1S74 {izs. post free in the United Kingdom} payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St 
Mary-le-Strand, London, W. C., of'whom may be obtained the volume for 
1S73 (price i6r. 6d. bound in cloth); also covers for the volume (price is.), 
and back numbers. 


THE ZOOLOGIST. 

. A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

The Zcohgisi established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s ^ Natural History of Sel- 
bome,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists those who delight in observing 
the manners, habks, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING, 

London: JOHN VAN VOORST, i. Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations. 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
‘ H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the Jxme number in each year. 

Vols. I. to V. (strongly hound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of lor. each; the succeeding 
vols. may be bad separately or together at 7^. each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, fitc., should be sent to the Editors at the above 
address. 


THE ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber cf 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
1 3,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially rejwrted in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3<^., or prepaid, isr. a year post free. 

Published by W. PICKERING, ar, Arundel Street, Strand, W.C 


“THE GARDEN,” 


A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches, 

« THE GARDEN ” is conducted by William Robinson, F.L.S., Author 
of Hardy Flowers,*^ “Alpine Flowers for English Gardens," “The 
Parks, Promenades, and Gardens of Paris," &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 
The Flower Garden. i Hardy Flowers. 


Landscape Gardenlng- 
The Fruit Garden- 
Garden, Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


THE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4^. per Copy,^,^It may also he had direct from the 
Office at sr. for a Quarter, 91. gif. for a Half-year, and 10s. 6d, for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, S.W, 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S, &c., 

Late President of the Entomological Society. 

The objects of the are to give every information about Iri- 

sects ; more especially to work out the history of those -which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. ^ Notes, Observations, and 
Queries on every branch of the Science are solicited. To preser^’e a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


MACMILLAN’S MAGAZINE. 

No. 177 . FOR JULY. 

Price xs. 

CONTAINS— 

1. —** Slavery and the Slave Trade.” By Sir Samuel White Baker, Pasha, 

M.A., F.R.S , F.R.G.S., &c. 

2. —“Castle Daly: The Story of an Irish Home Thirty Years Ago.” Chap¬ 

ters XIV.—XVI. 

3. —“ The Shadow of Death.” By Sidney Colvin. 

4—“Michelet.” By Gabriel Monod, Directeur a I’Ecole des Hauteg 
Etudes, Paris. 

5.—“The Caliph’s Draught.” By Edwin Arnold. 

6 —“The Convent of San Marco.” I. The Painter. 

7. —“The Persian Poet Hafiz.” By Prof. Cowell. 

8 . —A Curious Product.” 

9. —“ Requiescit.” By J. W, Hales. 

10. —“ The Esthonian Hercules.” By John Oxenford. 

11. —^Two Addresses by the Dean of Westminster. 1 . John Bunyan. IL 

Arnold and Rugby. 

MACMILLAN & CO., London. 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing- at Home— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret. See. 

JUDSON’S DYES.-Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thu? 
produced in green, pink, brown, and many other colours—Use Judson's 
Dyes for general tinting- Dye your Cartes de Visitc. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by .simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES—Ink —Ink—Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing Ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up coloura 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other s^des. 

JUDSON’S DYES.—For Staining Wood— 

Diluted with Water. They sink deeply into the fibres and W® nPtYttb 
off- They form the most economical stain on record. Light Brbwn for 
mahogany colour is excellent; No. 2 Black for ^svafout; Omhry for 
satin ; also black, lavender, magenta, and many other cbloark. 

SIXPENCE PER BOTTr.E 

Of Chemists and Oilmen in Ixmdcm, Ohenafets and Stationers in the 
. C^ntry- ^ 
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SCOTTISH PROVIDENT INSTITUTION, 

EDINBURGH : 6, St. Andrew Square. LONDON : 18, King William Street, E,C 
Its Advantages over other offices are :— 

A larger wi?nediate assurance Jor ihe sa7nepremumi^ with tJie pi’ospect to good lives 0/ evenhially 7'eceivmg very considerable additions. 

Thus 200 or ^1,250 may be secured at once for the premium usually charged for 1,000 only; and policies originally 
for, say,/!,000, have been increased tO;?^i, 170, ^1,450, ^1,600, and in some cases have been doubled. 

FINANCIAL POSITION. 

The Fund, accumulated entirely from the premiums, exceeds 250,000. Notwithstanding its low rates, no Office of the same 
age (Established 1837) has so large a Fund, or shows so large an increase from year to year. 


This day, royal 8vo, 764 pp., cloth, with over 200 Illustrations, price 345. 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &c. 

Ancien Eleve de I’Ecole des Mines, Paris; Author ot Mining and Metallurgy of Gold and Silver,” &c. 

London: CHARLES GRIFFIN & CO., 10, Stationers’ Hall Court. 


A FEW ARTISTS PROOFS 

OF 

THE PORTRAIT OF CHARLES DARWIN, F.R.S. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper, and may be had at the Office of NATURE^ 29, Bedford Street, Strand, W,C., 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 


ECLIPSES PAST and FUTURE, with 

GENERAL HINTS for OBSERVING the HEAVENS. By Rev. S. 
1 . JOHNSON, F.R.A.S. Parti. An Account of Eclipses from the 
earliest times to the present, future eclipses, &c. Part II. A Descrip¬ 
tion of Celestial Objects worth observing with a small telescope. 4s. 

PARKER’S, 377, Strand. 


A8RlGULTilRAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers : also the Manurial Value of the Residue from 
each article. 


Ojrimons of fhe Press, 

It is clearly a very usehil indicatorFsf the values of the foods for cattle. 

— Amermunt . 

“ The chart cannot fail to he very useful to the keepers of horses and 
meat stock, and it will be an ' eye-opener ’ to many who will perceive how it 
IS they have been so often disappointed after giving large prices for fancv 
foods."— Sforiifig Times. 

“ A very useful table. The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association.”— 
ttMd Water, 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, co^tmning Reports and Prices Current of the Agri¬ 
cultural and Horti^itorai AAsodation, and devoted to theadvocacy and 
encouragement of Co-o]^ralion in Asciculture and in general Trading, 

Price'6«£ per month, or sx per armumi Post Free. 

Vols. I., II., and III. of the ** Agricuitur^ Economist” for 1870, 1871, and 
tS72, price -js. 6dl each 

Preparing for Publication {Smma Ediiiai^i 

THE MINERAL CONSTITUENTS RE- 

Manure! 

London : 276. FLEET STREET, E.C. and 47. MILLBANK STREET, 


1871.--FIRST-CLASS BRONZE Royal Cornwall Polytechnic 

Society. 1872.—SILVER MEDAL. 187■?.—INTERNATIONAL 
EXHIBITION PRIZE MEDAL. AiN litKiNAiiONAL 


I 


FLETCHER’S 


NEW LOW TEMPERATURE BURNER (PATENT) 


This Burner gives a range of heating 
power from a gentle current of warm air 
to a BRIGHT RED HEAT, and is so per¬ 
fectly under control that a common glass 
botile may be placed on the tripod without 
protection and heateit to any req,uired tem¬ 
perature without the slightest risk of frac¬ 
ture. In practical use it dispenses with 
the necessity for drying-closets, sand-and- 
water baths, &c. 

For very low temperatures the ring must 
be lighted, through the opening B ; this 
causes a current of warm air to rise through 
the gauze above. For higher temperatures 
the light must be applied on the surface of 
the gauze A, which will give a large body 
of clear blue flame. A special pattern is 
made with a blast tube, by which the flame on the surface can he concen¬ 
trated and urged until it gives almost a clear white heat, the temperature 
depending on the air supplied through the blast tube. 

Price, without blast tube . 7 a €d. 

„ with blast tube for high temperatures ... pr. od. 

UNIVERSAL FURNACE (GAS), 

I For High Temperatures (without blast) for Crucibles, Muffles, &c.,in several 
i sizes and patterns. Special designs made to order. 

NEW_ BUNSEN BURNERS, giving a range of temperature up to a 
clear white heat, 10.9. 6 d. 

i HOT BLAST BLOWPIPES, giving temperatures exceeding the fusini^'* 
point of platinum, iir. 6d., .iqr., ler. * “ 

I POWERFUL FOOT-BLOWERS, i8r. 

; Drawings and description from dealers in Cheraicsl Apparatus, or from 

i THOMAS FLETCHER, F.C.S., 

I 13 & 15, SUEZ STREET, 

WARRINGTON. 
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DIARY OF SOCIETIES. 


London 

FRIDAY, July 3. 
GEOLOfsisTs’ Association, at 8. 

MONDAY, July 6. 

Royal Institution, at 2.—General Monthly Aleeting. 


‘‘NATURE:’ 

Nearly all tlie Back Numbers of Nature may be obtained 
tbrougb any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all commmiications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol, S, bound in cloth, price lor. 6 d. 

Cloth Cases for binding all the volumes, price is. 6 d. each. 

Reading Cases to hold 26 numbers, price 2 s. 6 d. 

To be had through smy bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 

TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

// having beefi stiggisted ihat the publication of a weekly Diary 
in Nature of the Meetings, <S:c. of the various provmdal Scien- 
tihc and Literary Societies would be found very useful, not 07 ily 
to the Members of such Societies, but to all who are interested in 
scientific atid literary subjects, the Publishers have determined to 
devote a portion Of their Advertisement columns to this purpose, atid 
to insert OF MEETINGS, SUBJECTS OF LEC¬ 

TURES, &^c., at the nominal charge of One Shilling for each 
insertim. 

The Publishers of Nature will be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and usef ul as possible. Kotices intended for 
mseriion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings. 

OFFICE-29, BEDFORD STREET, STRAND. 


Third Edition, royal Svo, cloth extra, 21J. 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, F.R.S. With. Appendices, Ensravings, Maps, and Chromo¬ 
lithographs. 

“The illustrations—no unimportant part of a hook on such a subject—are 
mar\''els_of wood-printinjr, and reflect the clearness which is the distinguish¬ 
ing merit of Mr. Roscce’s explanations .’’—Saturday Review. 

“The lectures themselves furnish a most admirable elementary treatise 
on the subject, whilst by the insertion in appendices to each lecture 
of extracts from the most important published memoirs, the author has ren¬ 
dered it equally valuable as a text-book for advanced students.”— IVesimin- 
sier Retnew. 

MACMILLAN & CO., LONDON. 


Works by Francis Galton, F.R.S. 
METEOROGRAPHICA, or Methods of Mapping the Weather. 
Illustrated by upwards of 600 Printed Lithographic Dia¬ 
grams, 4to, 9^. 

As Mr. Galton entertains strong views on the necessity of 
meteorological charts and maps, he determined, as a practical 
proof of what could be done, to chart the area of Europe, so 
far as meteorological stations extend, durmg one month, viz. the 
month of December 1S61. Mr. Galton got his data from au¬ 
thorities in every part of Britain and tire Continent, and on the 
basis of these has here drawn up nearly a hundred different maps 
and charts, showing the state of the weather all over Europe 
during the above period. 

HEREDITARY GENIUS : An Inquiry into its Laws and 
Consequences. Demy 8vo, 12s. 

'®A most able and most interesting book.”— Times. 
know, through the admirable labours of Mr. Galton, that Genius 
tends to be inherited.”—Darwin’s “Descent of Man,” vol. 1. 
P- 3 - 

MACMILLAN & CO., LONDON. 


international exhibition prize 

MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 

M,. PILLISGHER, 

Optician and Manufacturer of 

ACHROMATIC MICEOSGOPES, 

and all kinds of Scientific Instruments. 

Pilliseher’s 
St. Thomas’s Hospital 
Microscope, 

As supplied to’ the principal Uni¬ 
versities and Hospitals. 

Monocular, ;^s; Binocular, £ 10 10^. 


PILLISCHER’S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from_^ to A inch, 
unequalled for their ^brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3J in., 

14J.; ql-in , i7J.;6ia , in Wooden 
Case, los., including a Kew Certificate. 

ILLUSTRA.TED descriptive catalogue .may be H.A.D ON 
APPLICATION TO 

88> New Bond Street, W., London. 




HOLLOWAY’S PILLS.—This Medicine 

has been constantly increasing in public estimation for many years, and 
is now acknowledged to be the most wonderful remedy in the world. 
It acts directly on the system, removes all obstructions from the sto¬ 
mach, tempers the springs of life, purifies the blood, and totally eradi¬ 
cates liver complaint (that mainspring of so many diseases), indigestion 
loss of appetite, pain in the side, &c. It is also a remedy on which the* 
asthmatic may place the greatest dependence, the debilitated the 
greatest reliance, that they will therefrom obtain perfect restoration to 
health. These Pills maintain functional regularity, and as a consequence 
dispel low spirits, common to human nature at all ages under untoward 
circumstances. 


An INTRODUCTION to the OSTEOLOGY 

of the MAMMALIA. Being the substance of the Course 
of Lectures delivered at the Royal College of Surgeons 
of England in 1870. By W. H. FLOWER, F.R.S., 
F.R.C.S., Hunterian Professor of Comparative Anatomy 
and Physiology. AVitli numerous Illustrations. Globe 
8vo, fs. 6 d. 

Although the present work contains the substance of a Course 
of Lectures the form has been changed, so as the better to adapt 
it as a handbook for students. Theoretical views have been 
almost entirely excluded ; and while it is impossible in a seteto- 
tific treatise to avoid the employment of technical terms, it has 
been the author’s endeavour to use no more than ahaoMNj 
necessary, and to exercise due care in selecting only'those,'that, 
seem most appropriate, or which have received- df 

general adoption. With a very few exceptions; .the^ffin^trations 
have been drawn expressly for this work from specimens,in the 
Museum of the Royal College of Surgeohs. 

MACMILLAN LONIXJN. 
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NEW BOOKS. 


TELEGRAPH and TRAVEL. A Narra- 

tive of the Formation and Development of Telegraphic Communication 
between England and India, under the Orders of Her Majesty’s Go¬ 
vernment ; with Incidental Notices of the Countries through which the 
Lines pass. By Colonel Sir FREDERIC GOLDSMID, C.B. 
K.C.S.I., late Director of the Government Indo-European Telegraph. 
With numerous Illustrations and Maps, 8vo. [Immediately. 


ESSAYS and ADDRESSES, by PROFES- 

SORS and LECTURERS of Owens College, Manchester. Published 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. 870,145. [This day. 

Among the contributors to this volume are the following The Duke of 
Devonshire, K.G. F.R.S., Prof. Greenwood (Principal), Prof. Roscoe» 
F.R.S., Prof- Balfour Stewart, F.R.S., Prof. Williamson, F.R.S., Prof- 
Gamgee, F.R.S., Prof. Bryce, D.C.L., Prof. Jevons, F.R.S., &c. 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, with Introduction, Notes, and Appendices, by 
B. H. KENNEDY, D.D., Regius Professor of Greek in the University 
of Cambridge.. Crown 8vo, 65, [Just ready. 


HORiE HELLENIC.®. Essays and Dis- 

cussions on some Important Points of Greek Philology and Anti¬ 
quity. By JOHN STUART BLACKIE, F.R.S.E., Professor of 
Greek in the University of Edinburgh. 8vo, 125. 

[This day. 


SOME LEADING PRINCIPLES of Po¬ 
litical ECONOMY newly EXPOUNDED. By J. E. CAIRNES, 
M.A., Emeritus Professor of Political Economy in University College, 
London. 8vo, 145. [This day. 

*‘It is with great pleasure that we welcome another contribution to politi¬ 
cal economy from the ablest living representative of the school of Ricardo 
and yiiViT'-^Saiurday Review. 

The most important part of this volume is that which deals with cost of 
production and of value as determined by cost. It is on this subject that 
Prof. Caimes has rendered the most signal service to the jprogress of econo¬ 
mic science; and, if we mistake not, his investigations will mark an era in 
the history of political economy as distinct as, and scarcely less important 
than, those connected with the names of Ricardo, Malthus, and Mill.’’— 
AtJienceum 


Twelfth Edition, Revised. 

NOTES on the PARABLES of OUR 

LORD. By R. CHENEVIX TRENCH, D.D., Archbishop of Dub¬ 
lin. 8vo, 135 . [This day, 


A NEW FRENCH DICTIONARY. 


A COMPENDIOUS DICTIONARY of the 

FRENCH LANGUAGE (French-English and English-French). Fob 
lowed by a List of the Principal Diverging Derivation.^, and preceded 
by Chronological and Historical Tables. By GUSTAVE MASSON, 
Assistant-Master and Librarian, Harrow School. Square half board! 
65. [This day. 

This volume, though cast in the same form as other dictionaries, has seve¬ 
ral distinctive features which increase its value for the student. In the 
French-English part, etymologies, founded on the researches of Messrs 
Littr^, Scheler, and Brachet, are given. The list of diverging derivations, at 
the end of the volume, will be very useful to those who are interested in 
tracing the various developments of original Latin words. But that which 
makes it almost indispensable to students of the political and literary history 
of France, is to be found at the beginning of the work, where M. Masson 
has drawn up clear and complete tables of historical events, viewed in con¬ 
nection with the developments of literature and language, between the death 
of Charlemagne, 814 a.d., and that of Louis Philippe, 1850. These tables 
are illustrated by remarks on the various social moods, of which the works 
produced were the expression. Appended also is a list of the principal 
Chronicles and Memoirs on the History of France which have appeared up 
to the present time ; the French Republican Calendar, compared with tie 
Gregorian ; and a Chronological List of the principal French Newspapers 
published during the Revolution and the First Empire. We feel sure that 
all who study this work will allow that the author has signally overcome the 
lexicographer’s natural tendency to dryness. As a dictionary, it is unusually 
copious, and as a book remarkably handy. 


THIRD ANDXHEAPER EDITION, SOMEWHAT ABRIDGED. 

JOHN COLERIDGE PATTESON’S LIFE. 

By CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe.” 
With Two Portraits, engraved by Jeens. 2 vols, crown 8vo, 135. 

[This day. 

Miss Yonge's book is in one respect a model biography. It is made up 
almost entirely of Patteson’s own letters. Aware that he had left his home for 
once and for all, his correspondence took the shape of a diarjr, and as we 
read on we come to know the man, and to love him almost as if we had seen 
him. ”—A tJte 7 imivu 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. By Professor MASSON, Crown 8vo. 

[Immediately. 


THOUGHTS on REVELATION. By 

JOHN M‘LEOD CAMPBELL, D.D. Second Edition, crown 8vo, 
55. [This day. 


BIRDS : their Cages and their Keep. By- 

Lady dickey. With Illustrations. Crown 8vo. 

[Shortly. 


NEW VOLUME OF NATURE SERIES.” 

The TRANSIT of VENUS. By George 

FORBES, B.A., Professor of Natural Philosophy in the Andersonian 
University, Glasgow. With numerous Illustrations, crown 8vo. 

[Shortly, 


NEW VOLUME OF “ SCIENCE PRIMERS.” 

PRIMER of PHYSIOLOGY. By Michael 

FOSTER, F.RS. With Illustrations, i8mo. [Shortly. 


NEW VOLUME OF “THE GOLDEN TREASURY SERIES.*' 

SCOTTISH SONG.—A Selection of the 

Choicest LYRICS of SCOTLAND. Compiled and Arranged, with 
Brief Notes, by MARY CARLYLE AITKEN. i8mo, 45. 

[This day. 


“ Such a life, with its grand lessons of unselfishness, is a blessing and an 
honour to the age in which it is lived: the biography cannot be studied 
without pleasure and profit; and, indeed, we should think little of the man 
who did not rise from the study of it better and wiser. Neither the Church 
nor the Nation which produces such sons need ever despair of its future.’*— 
Saturday Revie^u. 


Nearly ready. No. X. of 

The JOURNAL of PHILOLOGY. Edited 

by W. G. Clark, M.A., Fellow of Trinity College ; J. E. B. Mayor, 
M.A,, Fellow of St. John’s College ; and W, Aldis Wright, M.A., 
Trinity College, Cambridge. 

Conie7its :— 

On Glossology (continued). The late Professor Grote. 

On the Word KpowoKvrpoXrjpaio^ in the Eqaites of Aristophanes, v. 89. W, H. 
Thompson. ^ 

The Classification of Conditional Sentences in Greek Syntax. W. W. 
Goodwin. 

On the Interpretation of Plato, Timteus, p. 40 c. L. Campbell. 

Platonica. W. H. Thompson. 

On the Place of a Fragment of /Eschylus. No, 437 Dindor'", 124 Nauck. 
D. C. Tovey. 

On the Existence of Written Histories in the Time of Thucydides (b c. 
470-400). F. A. Paley. 

The 8a.^f^ovlov on]}i.€iov of Sociatcs. Henry Jackson. 

Proposed Emendations of the Text of Origen against Celsus. Books I., II., 
HI., IV. William Selwyn. 

On the Newly-Edited Poems of Dracontius- R. EUis. 

On two Passages of Statius's Silvse. R. Ellis. 

On Sulpicise Satira. R. Ellis. ... 

On the Sixth Letter of Isokrates. R. C. Jebb. 

On the Homeric W^ords arapr^ps?, ^wirappoSo.;, wpoSeX-o/ivo;. F. A. Paley. 

On the Etymology of certain Words in English terminating in SH and SR. 
Eirlkr Magnusson. 

Love Amor. Love Nought Ein'kr Magnusson. 

Catullus’s 54th Poem. H. A. J. Munro. 


MACMILLAN & CO., LONDON. 
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NEW BOOKS AND NEW EDITIONS. 

ETRUSCAN RESEARCHES. By Isaac Taylor, M.A. With Glossary and Index. 

This day, in 8vo, price 14J,, with Woodcuts. 

Contents :—^The Prologue—Tyrrhenians and Turanians—Ethnographic Notes on the Etruscan People—The Etruscan Mytho¬ 
logy—The Etruscan Numerals—Epitaphs—Words denoting Kinship—The Bilingual Inscriptions—Forms of Dedication—The 
Ancient Vocabularies—Names—The Epilogue. 

WORTHIES of ALfLr SOULS. Four Centuries of English History, Illustrated from the 
College Archives. By MONTAGU BURROWS, Chichele Professor of Modem History at Oxford, Fellow of All Souls. 
8vo. 14?. \_Next week. 

WILLIAM CARSTARES: a Character and Career of the Revolutionary Epoch (1649- 

1715). By ROBERT H. STORY, Minister of Rosneath. With Portrait Engraved by Jeens. 8vo. {^Shorily. 

“William had, however, one Scottish adviser who deserved and possessed more influence than any of the ostensible ministers. 
This was Carstares, one of the most remarkable men of that age. He united great scholastic attainments with great aptitude for 
civil business, and the firm faith and ardent zeal of a martyr wdth the shrewdness and suppleness of a consummate politician. In 
courage and fidelity he resembled Burnet; but he had what Burnet wanted—-judgment, self-command, and a singular power of 
keeping secrets. There was no post to which he might not have aspired if he had been a layman, or a priest of the Church of 
England .”—Macaulays History of Eiigla^id. 

By SEA and by LAND: a Trip through Egypt, India, Ceylon, Australia, New Zealand, 

and America. By HENRY A. MERE WETHER, one of Her Majesty’s Counsel Crown 8^0. 3^. 6;/. 

HIGHER SCHOOLS and UNIVERSITIES in GERMANY. By Matthew 

ARNOLD, D.C.L., formerly Foreign Assistant-Commissiorer to the Schools’Inquiry Commission. With a New Preface, 
comparing the Policy of the Prussian Government to wards Roman Catholic Education and Roman Catlrolicism with that of 
the English Government in Ireland. Crown 8vo. 6s. 

Canon KINGSLE^^S WESTMINSTER SERMONS. 8vo, los. 6d. 

These Sermons were preached either at Wesmiaster Abbey or at one of the Chapels Royal. Their subjects are :—The Mystery 
of the Cross—The Perfect Love—The Spirit of Whitsuntide—Prayer—The Deaf and Dumb—The Fruits of the Spirit—Con¬ 
fusion—The Shaking of the Heavens and the Earth—Tne Kingdom of God—The Law of the Lord—God the Teacher—The 
Reasonable Prayer—The One Escape—The Word of God—I—The Cedars of Lebanon—Life—Death—Signs and Wonders— 
The Judgments of God—The War in Heaven—Noble Company—De Profundis—The Blessing ani the Curse—The Silence of 
Faith—God and Mammon—The Beatific Vision. 

WARNINGS AGAINST SUPERSTITION: in Four Sermons for the Day. By the 

Rev. J. LLEWELYN DAVIES, M.A., Rector of Christ Church, St. Marylebone. Extra fcap. Svo. 2s. 6d. 

YU-'PE-YA’S LUTE ; a Chinese Tale in English Verse, By Augusta Webster. Extra 

fcap. Svo, price 3^*. 6d. 

New Edition^ Crown Suo, Js. 6d. 

A PLEA for PEASANT PROPRIETORS: with the Outlines of a Flan for their 

Establishment in Ireland. By W. T. Thornton, C.B., Author of “ A Treatise on Labour,” &c. 

A FRENCH GRAMMAR based on PHILOLOGICAL PRINCIPLES. By Hermann 

BREYMANN, Lecturer on French Language and Literature at Owens College, Manchester. E^tra fcap. Svo, 4s. 6d. 

RULES and EXAMPLES in ALGEBRA. By the Rev. T. Dalton, M.A., Assistant-Master 

at Eton. Parti. iSmo, 2s. 

FIRST LESSONS in the PRINCIPLES of COOKING. By Lady Barker, Author of 

“ Stories About :—” &c. i8mo, is. 


Volume of ‘‘^Science Class Booksd^ 

STEAM : an Elementary Treatise. By John Perry, B.E., late Lecturer in Physics at 

Clifton College. With numerous Illustrations, Examples, and Exercises. iSmo, 4s. 6d. 

PARALLEL EXTRACTS. Arranged for Translation into English and Latin, with Notes 

on Idioms. ByJ. E. NIXON, M. A., Classical Lecturer, King’s College, London. Part I. Historical and Epistolary, Tnis 
day, in crown Svo, price $s. 6d. 

ATTIC PRIMER. Arranged for the use of Beginners. By J. Wright, M.A.^ 'lafe 

Head blaster of Sutton Coldfield School. This day in extra fcap. Svo, price 4r. 6f/. 

MACMILL'AN AND CO., -London. 
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-Noli) Ready ^ I rice One ShilUng.- 

ART 

PICTORIAL AND INDUSTRIAL: A.REVIEW. 

FOR JULY 1874. 

WITH CHOICE EXAMPLES EEOM YARIOUS SOURCES, 

•REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSO N. 

ARS ARTIS CAUSA, if AQUE HOMI-NIS.’' 

Contents of July Number— Our Illustrations:—i. ‘‘Thomas Carlyle,” by J. D. Crittenden. 2. “Mother 
and Child,” by W. Cave Thomas. 3. “ Queen Elizabeth appointing her Successor,” by R. Smirke, R.A.—The Exhi¬ 
bitions,.*—The Decoration of St. Paul’s.—Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art "that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE. 188, Fleet Street, E.C. 


Just Published. 8vo. Price 14X. 

A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 

OR, ORGANIC CHEMISTRY. 

By C. SCHORLEMMER, F, R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“ Nor is Mr. Schorlemmer appreciated by the profession for his experimental researches only ; his fame is even more widely 
spread by his ‘Manual of Organic Chemistry.’ This is one of the favourite works from which the present generation of young 
chemists derive their information. Having myself to teach a large class of students, I have continuous opportunities of recoic- 
mendingAhis work and of observing the benefit derived from this recommendation.”— Prof Hofmann. 

London : MACMILLAN AND CO- 


IN THE PRESS. 

ISMAILIA 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIYE OF EGYPT. 

By SIR* SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Grande hledaille d’Or de la Societe de Geographiede Paris, Honorary Member of the Geographical Socieues of Paris and 
Berlin, Author of the “Albert N’yanza Great Basin of the Nile,” the “ Nile Tributaries of Abyssinia,” “ Eight Years’ Wanderings 

in Ceylon,” “The Rifle and Hound in Ceylon,” &c. 

___ MACMILLAN & CO., LONDON. __ 

THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

PAT^T CISTYBliEILTEKS, CHARGED SOLELY WITH AHIMAL CHARCOAL. requiring, when once fixed, no attention whatever. 

® superior to all others. Professor Fraukland’s reports to the Kegistrar-General, July 1866, November Portable Ci«'teni 

with a Cistern Filter. 1867, and May 1870. See also the Lancety January 12, 1867. Also Testimonials from Dr. Hassall, September Filter. 

23, 1863; Dr. Lankester, September 30, 1867 ; Dr. Lytheby, Febnxary 15, 1865, and December 1S72, 

Price ;i^i tor. and upwards. Portable Filters on this system, i 5s . to £ 3 . 

Patronised and used by Her Majesty the Queen, at Osborne; by H.R.PI. the Prince of Wales, at Sandring¬ 
ham; by tbe^Duke of Cambridge; the of the Medical Profession; and at the London, St. 

George's, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous m- 
stitntionSj. breweries, &c. Water Testing Apparatus, tos. 6ei. and 21s. each, 

DancheH’s “Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one —Vide Dyke on the Preliminary Duties of Health Officers. 

Pocket f ilters from jr. to 6j. each. Household and Fancy Filters from 12^. 6d. 

The Filters may be seen in operation, andfnll particulars obtained, on application to the Secretary, at the Office, 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

__ Read “Water: its Impurities and Purification,” price, per post, 2d. _ 

PriiAed by R. CiiAY, Soiss. & Taylor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmillan Be . Co. 
at the Office, 25 and Bedford Street, Covent Garden.— 'Thurspay, July 2, 1874. 





A WEEKLY' ILLUSTRATED JOURNAL OF SCIENCE. 

“ 75 ? £he solid ground 

Of Nature trusts the mind which builds for aye ”— Wordsworth 
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Registered as a Newspaper at the General Post Ofi&ce. 


[All Rights are Re.seivcd. 


BRITISH ASSOCIATION for the AD¬ 
VANCEMENT OF SCIENCE, 

(London Ofnce, 22, Albemarle Street, London.) 

ROOM FOR THE EXHIBITION OF SPECIMENS, APPARATUS, 
&c. 

A Room, under the control of a Committee appointed by the Council of 
the Association, will be provided for the Exhibition of Apparatus and Speci¬ 
mens in ziiusiratimi of Pafcrs communicated to the Sections at the Belfast 
Meeting, which viill commence on August 19. 

Cases w.ili bi p"ovidei tor protecting delicate objects. 

The Committee hope that Merasers will avail tl;ein'>elves of this opportu¬ 
nity of bringing under the notice of the Association new apparatus. Cherni¬ 
es products, aud new or important geological and biologicad specimens. 

G. GRIFFITH, M.A., 

Assistant General Secretary, Harrow. 


TWO SCHOLARSHIPS and an EXHI¬ 
BITION in Natural Science, and a SCHOLARSHIP and EXHI¬ 
BITION in Classics and JMatheinatics, w’ill be awarded by Open 
Conipetiiiun in the First Week of October next, at Sc IMary s Hospital 
Mc.-icai School. For particulars apply to the Lean of the School, 

A. B. SHEPHERD, M.B. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Bo.vs. 

Special^attenuon to Science, partiicularly to Chemistry, both theoretical 

and practical. 

References to Dr. Debus. F.R.S.; Dr. Franlcland, F R.S.; Dr. Roscoe, 
F.R.S. ; Dr. Angus Smith, F.R.S. ; Dr. Tj’ndail, F.R.S.; Dr. Voelcker, 
F. R.S. ; Dr, WiUianiSon, F.R.S. 

C. WILLMORE, Priudpah 


MATHEMATICS and PHYSICS.—Mr. F. 

HUME TALBOT, ]\I.A.,].at“ Junior Student of Christ Church, 0 .x- 
Lr.l, Firsi-C'ass in M.iihemaiics and Natural Science, receives a few 
PLPlLh, i;. a country home, and prepares them ior the Army and 
Military G Keccs, the Uni^'ersities and the Scitndne Profes.si.uis For 
further particulais apply to Mr. F. H. Talbot, Speea, Newbury, Berks. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratoryf and Class-rooms of Berners College are open tor 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W 


PROFESSORSHIP IN BIOLOGY. 

DURHAM UNIVERSITY COLLEGES of 

MEDICINE and PHYSICAL SCIENCE, Newcastle-upon-Tyne.— 
It isp‘Oposed to establi.sh a Chair of Biology combined with'Physiology, 
in connection with the above Institutions, in October ne.xc. Salary /."^so, 
with a portion of fees. Candidates for the office are invited to apply 
(with te&iimonials) to Theo. Wood Biinnjng, Secretary to the College 
of Physical Science, Newcastle, before the 15th August next, from 
whom full particulars as to duties, &g., may be obtaiueX 


CHEMICAL SOCIETY. 

An INDEX to the JOURN AI- of the CHE- 

AilCAL SOCIE CV, i84i-iS72, i.s now ready, including both Authors 
Names and Subjects. It mav' be obtained by Fellow.s at the .Society’s 
Ro'mis, price 54., by post 55. ; and by Nun-Fciio\v.^ at die Publisher's, 

J. Van V'oorst, i. Paternoster Row, piice lor. 


1 he. JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of aH Papers cn Chemistry, aod its 
relations to Physiology aud tlie Arts, publushed in British cr Foreign 
Journa's. It is is>ued monthly, and maybe obtained by Non-I'eilows 
of Mr. Van Vourst by a \ubscrip’,ion of ,£1 is. 


EGGS of LAMPERN or of LAMPREY_ 

A Naturalist is desirous of obtaining, cither this yeir or next, a large 
supply of the above lor scieutinc iiivesfgaiiori. He would feel deeply 
indebted to any person who would enable him to secure a supply, and 
is prepared to go to an exfieuse of several pounds. t.ons and 

advice addressed as below will be very w el come.—E. Ray Laukesier, 
Exeter College, Oxford. 


SCIENCE TUITION by CORRESPON¬ 
DENCE.—Subjects: Botany, Eleineu'ary C-enii'try, and Ibactical 
Use of the Micro.'Cope. Pupils will have the use oi a large fic 

i.ib.arv, Ap.aratus, <icc.—For Terms, address H., c..ire oi IVlaoimUan 
& Co., 2.9, Bedford Btieet, Strand, London, SV C. 


The RKV.L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fallow and As>ista!it Tutor of Triniry College, Cam¬ 
bridge, recet\ es se\ era! Pupds to prepare for the U uiversttics. 


NATURE.—Wanted clean Copies of'Nbs:/ 

10, 13, and 116. Nature Office, 29, Bedford Street,, fStrau'd,'W.C',' 


A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Natural 'Stiehce,' together with all 
the usual branches of Education. Higflitfit'l^eferewces can be given.— 
Address, care of the Pullers' of Nature, 29, Bedford 

StieeL Coveat Garden, W C. 














Ixxvi 


NATURE 


\yuly 9, 1874 


TO NATURALISTS and GEOLOGISTS. 

—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 
(See jA dverti.semerit in Nature of June i 8 th ) For particulars of these 
Collections address Fredc. Collingwood, Esq., F.G S., 4, St. Martin’s, 
Place, Trafalgar Square, superscribed “ Orford Castle B'und-'^ 

July 8th. 


GEOLOGY OF WEYMOUTH AND 
PORTLAND. 

Numerous Illustrations. 

With Notes on the Natural History of the Coast and Neighbourhood,, 
Price 34r. &d ., or with Geological Map, 5s._ 

By R. DAMON> F-O.S. 

Weymouth. 


TO BE SOLD. —A Collection of British 

Bird-skin.s, Egg-s, and Insects in Oak Cabinets.— For further particulars 
apply to ‘‘ Oologi.st,” care of Editor of Nature, ag, Bedford Street, 
Strand, London, W.C 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who is a Chemist and Amateur Astronomer, and | 
po.ssesses also seme Literary Ability, wishes for an ENGAGEMENT 
in which these qualificaiuns would be of service.—Doctor's Cot¬ 
tages, South Shore, Blackpool. 

FOR SALE. 

AN AMATEUR’S COLLECTION of FOS- 

SILS (stratigraphically arranged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells- Suitable for a student of Primeval and Progres¬ 
sive Natural History. For particulars apply to X.Y.Z., care ot the 
Publisher of Nature, 29, Bedford Street, Strand, W.C 


WANTEDto PURCHASE,a CLASSIFIED 

COLLECTION of BRITISH BIRDS’ EGGS. Must all be well 
authenticated.—Applj', stating terms, to E. E. B , care of Messrs. 
Macmillan and Lo., Bedford Street, Stiand, W.C. 


HENRY CROUCHES 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66 , EARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
die General Post Office. 


NOTICE. —To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX- 
CHANliE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PhY.':ICAL SCIENCE (Light, Heat, 
Electricity, Magnetism, See.), and will be happy to show intending pur¬ 
chaser.*; specimers of the vuiious Instruments, or to forward Estimates 
on application. Orders exceeding £2 in value delivered free to any 
railway station in England. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(Ey to ike islajm/ Insiii-uilon of Creat Britain)^ 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


FOR MICROSCOPE DRAWING 

THS 

NEUTRAL TINT CAMERA 

Is the easiest and best, and can be fitted to any Microscope Eye-piece by 
sending Cap for size per post. Price td. Post Orders payable at 
Great Poitland Stieet. 



GHA8. COLLINS, 

Maker to the Government, 

157, GREAT PORTLAND ST 

LO-'^^DON, W. 


SOLE MAKER OF THE 
“ HARLEY” 
BINOCULAR MICROSCOPE. 


ILLUSTRATED CATALOGUE OF MICROSCOPES 
and all Apparatiis free /er post on application. 

THOMAS D. BUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—100 Specimens 
British Fossils—too „ 


One Guinea. 
One Guinea- 


Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
Detailed Catalog^ies post free, 

DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It ha.s been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It write.s almost instantly Full Black. 
Does not conode bteel Pens. 

Is cleanly to use, and not liable to 
Blot. 


Flow? ea.'ily from the Pen. _ 
Blotting-paper may be applied at the 
moment of anting. 


TO BE HA D OF ALL STA TWAERS. 


FRY’S 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS^ 
Awarded to 3 . S. FRY & SONS- 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 


TRUSSES (Self-adjusting), in use for the 

List sLxty y'ears, and same as worn by his late Majesty Wilham iV. 
From loi. each, SALMON ODY & CO , by* apponitmeiut to the Army 
and Navy, 292, Strand, London. Price List post free. 

CHEST EXPANDER and TROUSERS 

BRACE combined, Sr. ; Ladies’ Chest Expanders from s^- SAL¬ 
MON ODV & CO, 292, Strand, London. Established i 8 o 5 . 


ELASTIC STOCKINGS for Varicose Veins 

car Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 

size. Directions for self-measurement and prices post free- SALMON 
ODY ^ CO., 292, Strand, London. 
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THE LINGUIST, 

AND 

EDUCATIONAL EE VIEW. 

A PLEASANT MONTHLY PERIODICAL (commencing 
isfc July, 1874), on tlie Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British, and Foreign—^Transla¬ 
tions in Prose and Verse, and ihormghly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Ccok and" Son, Excursionists, Ludgate 
Circus, E.C., and 105, ic6, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


THE ONLY CHEAP FARMERS* NEWSPAPER* 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarkk, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions ^d proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
Mid a mass of intelHgence of particular value to the a^culturist. 

The London Com, Seed, Hop, Cattle, and ether Markets of Monday 
are specially re]^rted in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3^., or prepaid, 15J. a year post free. 

PiibKshed by W. PICKERING, ai, Anindel Street, Strand, W.C. 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“ THE GARDEN ’* is conducted by William Robinson, F.L.S., Author 
of * * Hardy Flowers,” Alpine Flowers for English Gardens," “ The 
Parks, Promenades, and Gardens of Paris," &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages — 
The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 

Notes and Questions. The Household. ' 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

“ THE GARDEN" may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4d. per Copy.^ At may also be had direct from the 
OSce at $s. for a Quarter, gs. gd. for a Half-year, and lor. 641 for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, S.W, 


MACMILLAN’S MAGAZINE. 

No, 177. FOR JULY. 

Prick is. 

CONTAINS^ 

X. —Slavery and the Slave Trade.” By Sir Samuel White Baker, Pasha, 
M.A., F.R.S , F.R.G.S., &c. 

2. —“ Castle Daly: The Story of an Irish Home Thirty Years Ago." Chap¬ 

ters XIV.—XVL 

3. —“ Tbe Shadow of Death." By Sidney Colvin. 

4—‘ * !Michelct." By Gabriel Monod, Directeur a TEcole dee Hautes 
Etudes, Paris. 

5. —“ The Caliph*s Draught." By Edwin Arnold. 

6. —“ The Convent of San Slarco.” I. The Painter. 

7. —^^The Persian Poet Hafiz.” By Prof. Cowell. 

S,—A Curious Product” 

9.—Requiescit.”_ By J. W. Hales. 

JO.—“ The Esthonian Hercules.” By John Oxenford. 

II.—Two Addresses by the Dean of Westminster, I. John Bunyan. IL 
Arnold and Rugby. 

MACMILLAN & CO., Lendosu 


PRICE EIGHTEENPENCE. 

THE PRACTITIONER: 

A Monthly Journal of 

THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LXXIir. for yULV xZj^, Contains-^ 

Original Communications 

W. B. Cheadle, M.D. F.R.C.P.—"Acne Rosacea.” 

Roberts Bartholow, M.A. M.D.—"On the Deep Injection of Chloro¬ 
form for the Relief of Tic Douloureux." 

Dr. Anstie. —" Final E.vperiments on the Elimination of Alcohol from 
the Body." 

Reviews, Clinic of the Month, Extracts from British and Foreign Jour^ 
nals. Correspondence. 

Department of Public Health. 

The Sanitary Laws Amendment Bill.—The Registration of Births_ and 
Deaths Bill.—Dr. Buchanan on Enteric Fever in Caius College, Cambridge, 
—Fonssagrives on the Hygiene of Towns. 

MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London, 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Cbemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Tw'enty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable q)ace is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS. 

Spruce Street, New York ,* 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS' 
Conducted by Edward Newman, F.L,S. F.Z.S. &c.. 

Late President of the Entomological Society. 

The objects of the Entomologist are to give everyjnformation about I n- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the' occurrence bf rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Montli. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers* Hall Court. 

THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers* Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OF the Malt and Hop Trades ; and Wine and Spirit T RAtoRS 
Record. ■,,, 

The OflScial Organ, of the Country Brewers* Socieiy;; 

(Founded 1S22.) . 

The Brewers* Guardian *’ is published on the Evten%gs of evprf ai ternat 
Tuesday, and is the only journal officially oemnedted whh bretra^ mt crests. 

Subscription, i6r. 6^4. per aimum, post free, <fet^ arter-day. 

Single Copies, xs. each. Registered fisr teansinis&iitm anroad. 

Offices—s, Bond (km, Lonte, E.C* 
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SCOTTISH PROVIDENT INSTITUTION, 

EDINBURGH : 6, St. Andrew Square. LONDON: 18, King William Street, E.C. 

Its Advantages over other offices are :— 

A larger immediaie assurance for the same fremmm^ with the prospect to good lives oj eventually receiving very co^isiderahle additions. 

Thus ;z^^i,2oo or 1,2 50 may be secured at once for the premium usually charged for ;^i,ooo only; and policies originally 
for, say,/“i,000, have been increased to ^1,170, ;^i,45o, and in some cases have been doubled. 

FINANCIAL POSITION. 

The Fund, accumulated entirely from the premiums, exceeds ;^2,250,000. Notwithstanding its low rates, no Office of the same 
age (Established 1837) has so large a Fund, or shows so large an increase from year to year. 


This day is published. 

MANUAL OF BOTANY, 

ANATOMICAL AND PHYSIOLOGICAL. 

FOR THE USE OF STUDENTS. 

By ROBERT BROWN, M.A., Ph.D., F.L.S., F.R.G.S., 

Lecturer on Botany, Edinburgh. 

360 Illustrations. Crown 8vo, 12^, 6 ^ 7 . 

WILLIAM BLACKWOOD & SONS, Edinbui-gli and London. 


Just Published. 8vo. Price I4r. 

A MANUAL OP THE CHEMISTEY OF THE CAEBON COMPOUNDS] 

OR, ORGANIC CHEMISTRY. 

By C, SCHORLEMMER, F. R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“Nor is Mr. Schorlemmer appreciated by the proiession for his experimental researches only; his fame is even more widely 
spread by his ‘ Manual of Organic Chemistry.’ This is one of the favourite works from which the present generation of young 
chemists derive their information. Having myself to teach a large class of students, I have continuous opportunities of recom¬ 
mending this work and of observing the benefit derived from this recommendation.” —Pkof Hofmann. 

Lendon: MACMILLAN AND CO, 


This day, royal Svo, 764 pp., cloth, with over 200 Illustrations, price 344, 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES, 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &c. 

Ancien Eleve de I'Ecole des Mines, Paris; Author of “ Mining and Metallurgy of Gold and Silver,” &c. 

London: CHARLES GRIFFIN & CO., lo. Stationers’ Hall Court. 


A FEW ARTIST’S PROOFS 

OF 


THE PORTEAIT OF CHARLES DARWIN, P.R.S. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paperj and may be had at the OfSce of NATURE^ 29, Bedford Street, Strand, W.C., 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 


THs day, in Svo, price with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents :~The ProIogu€^TywhenkBBand Turamans-Etimo^n-anhica 
Notes on the Etruscan Peopl^l he Etruscan Mythoiogy-The Etru%2 
Num€rala-i4utaphs--Wor<is denpring Kmship-^The Bitogui InscSS 
Forms of Dedication—The Ancient Vocabulanes— Naines—The Epiktguc 

London: MACMILLAN & CO.. 


NEW EDITION OF SIR W. R. GROVE’S WORK ON THE 
PHYSICAL FORCES. 

Now ready, in i vol. Svo. cloth, price 15s. 

THE CORRELATION OF PHYSICAL 

FORCES. Sixth Edition, with other Contributions to Science. By 
the Hon. Sir W. R. Grove, M.A, F.R.S., one of the Judges of the 
Court of Common Pleas. 

London : LONGAfANS ^ CO,, Paternoster Row. 
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“ NA TURET 

Nearly all tlie Back Numbers of Nature may be obtained 
tbrough any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 8, bound in cloth, price lox. 

Cloth Cases for binding all the volumes, price is. 6d. each. 
Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 

Office, 

29, BEDFORD STREET, STRAND, W.C. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

7/ having hem suggested that the piblication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found very usejuf not only 
to the Metnhers of such Societies, hut to all who are interested in 
scientific afid literary subjects, the Publishers have detertnined to 
devote a portion oj their Advertisement colum^ts to this purpose, and 
to insert IsOTlCES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, &^c., at the nominal charge of One Shilling for each 
insertion. 

The Publishers of Nature will he glad if the Secretaries op 
Societies will aid them in their endeavours to 7?iake this weekly 
Diary as complete and useful as possible, A^oticcs mtended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office—29, BEDFORD STREET, STRAND. 


Works by Francis* Galton, F.R.S. 

METEOROGR APHICA, or Methods of Mapping the Weather. 
Illustrated by upwards of 600 Printed Lithographic Dia¬ 
grams. 4to, 9A 

As Ivir. Gallon entertains strong views on the necessity of 
meteorological charts and maps, he determined, as a practical 
proof of what could be done, to chart the area of Europe, so 
far as meteorological stations extend, during one month, viz. the 
month of December 1S61. Mr. Gallon got his data from au¬ 
thorities in every part of Britain and the Continent, and on the 
basis of these has here drawn up nearly a hundred different maps 
and charts, showing the state of the weather all over Europe 
during the above period, 

HEREDITARY GENIUS : An Inquiry into its Laws and 
Consequences, Deifiy Svo, 125-. 

®*A most able and most interesting book.”— Times. “We 
know, through the admirable labours of Mr. Gallon, that Genius 
tends to be inherited/Y-Darwin’s “Descent of Man,” vol. i. 
P* 3 - 

MACMILLAN & C©., LONDON. 


An INTRODUCTION to the OSTEOLOGY 

of the MAMMALIA. Being the substance of the Course 
of Lectures delivered at the Royal Colie8:e of Surgeons 
of England in 1S70. By W. H. FLOWER, F.R.S., 
F.R.C.S., Hunterian Professor of Comparative Anatomy 
and Physiology. With numerous Illustrations. Globe 
Svo, 7 a ^d. 

Although the present work contains the substance of a Course 
of Lectures the form has been changed, so as the better to adapt 
it as a handbook for students. Theoretical views have been 
almost entirely excluded ; and while it is impossible in a scien¬ 
tific treatise to avoid the employment of technical terms, it has 
been the author’s endeavour to use no more than absolutely 
necessaiy, and to exercise due care in selecting only those that 
seem most appropriate, or which have received the sanction of 
general adoption. With a very few exceptions the illustrations 
have been drawn expressly for this work from specimens in the 
Museum of the Royal College of Surgeons. 

MACMILLAN & CO., LONDON. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, Sue., for drawing Lissajous* Ciirves om Cards, or 
blackened Glass for the Lantern ; packed in Deal Cabinet (3 ft. 

X I ft. square), vhicb serves as a Stand for the instrument to 

work on . .. ... ... o o 

Reflectors for projecting tbe Figures on the Screen . ‘212 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : i to i : 3.., o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... 75 5 o 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 

(Three minutes’ walk from South Kensington Museum). 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds,bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a lew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot hath of JUDSON’S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, ^een, 
crimson, purple, scarlet, &c., by simply dipping them in absolution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink_A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half apint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—hluch trouble may be saved in gi-indingup colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON^S DYES.—For Staining Wood.— 

Diluted -with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
maJiogany colour is excellent; No. a Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country, 


HOLLOWAY’S OINTMENT and PILLS. 

—** Experience before authority.”—For nearly a third of a century have 
these remedies stood in the foremost rank for overcoming ulcers, sores, 
swellings, rashes, and all descriptions of skin diseases. At fet the 
faculty denounced these medicaments, but the experience of 
soon o^-erthrew all iutere.sted opposition. Those wham s 

medicine had cured told other invalids the benefits they hwa^^denvea* 
from their use; these in their turn tried them, and fofr:pd cqw&Sf 
factory’ results. Old and new stores of knowledge were iai«acfced to 
discover the surest and simplest method of rtoquermg 

" sickness—the issue was the invention of Holloway s Curatives, wfuen 
the testimony of patients universally indojsses ai iadiSpttlabie oelences 
against disease. 
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NEW BOOKS. 


TELEGRAPH and TRAVEL. A Narra- 

live of the Formation and Development of Telegraphic Communication 
between England and India, under the Orders of Her Majesty’s Go¬ 
vernment : with Incidental Notices of the Countries through which the 
Lines pass. By Colonel Sir FREDERIC GOLDSMID, C.B. 
IC.C.S.I-, late Director of the Government Indo-European Telegraph. 
With numerous Illustrations and Maps, 8vo. [Immediately. 


ESSAYS and ADDRESSES, by PROFES- 

SORS and LECTURERS of Owens College, Manchester. Published 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. Svo, 14s. [This day. 

Among the contributors to this volume are the following :—The Duke of 
Devonshire, K.G. F.R.S., Prof. Greenwood (Principal), Prof. Roscoc, 
F.R.S., Prof. Balfour Stewart, P'.R.S., Prof. Williamson, F.R.S., Prof. 
Gamgee, F.R.S., Prof. Bryce, D.C.L., Prof. Jevons, F.R.S., &c. 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, with Introduction, Notes, and Appendices, by 
B. H. KENNEDY, D.D., Regius Professor of Greek in the University 
of Cambridge. Crown 8vo, 6^, [Just ready. 


HORiE HELLENIC-®. Essays and Dis¬ 
cussions on some Important Points of Greek Philology and Anti¬ 
quity. By JOHN STUART BLACKIE, F.R.S.E.,. Professor of 
Greek in the University of Edinburgh. 8vo, 12^. 

[This day. 


SOME LEADING PRINCIPLES of Po¬ 
litical ECONOMY newly EXPOUNDED. By J. E. CAIRNES, 
M.A., Emeritus Professor of Political Economy in University College, 
London, Svo, 14J* *[This day. 

** It is with great pleasure that we welcome another contribution to politi¬ 
cal economy from the ablest living representative of the school of Ricardo 
and Review. 

The most important part of this volume is that which deals with cost of 
production and of value as determined by cost. It is on this subject that 
Prof. Caimes has rendered the most signal service to the progress of econo¬ 
mic science; and, if we mistake not, his investigations will mark an era in 
the history of political economy as distinct as, and scarcely less important 
than, those connected with the names of Ricardo, Malihus, and Mill.''— 
Aihencenm. 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. By Professor MASSON, Crown 8vo. 

[Immediately. 


THOUGHTS on REVELATION. By 

JOHN M*LEOD CAMPBELL, D.D. Second Edidon, crown Svo, 
S-f. [This day. 


BIRDS: their Cages and their Keep, By 

Lady DICKEY, With Illustrations. Crown Svo, 

[Shortly, 


NEW VOLUME OF NATURE SERIES 

The TRANSIT of VENUS. By George 

FORBES, B.A., Profes.'or of Natural Philosophy in the Andersonian 
University, Glasgow. With numerous Illustrations, crown Svo. 

[Shortly. 


NEW VOLUME OF “ SCIENCE PRIMERS.” 

PRIMER of PHYSIOLOGY. By Michael 

FOSTER, F,R.S. With Illustrations, i8mo. [Shortly. 


NEW VOLUME OF **THE GOLDEN TREASURY SERIES.’* 

SCOTTISH SONG.—A Selection of the 

Choice^ LYRICS ^ SCOTLAND. Compiled and Arranged, with 
Brief Notes, by MARY CARLYLE AITKEN. iSmo, 4^. dS. 

[This day. 


Twelfth Edition, Revised. 

NOTES on the PARABLES of OUR 

LORD. By R. CHENEVIX TRENCH, D.D., Archbishop of Du^ 
hn. Svo, I2J. [Xhis day. 

A NEW FRENCH DICTIONARY. 

A COMPENDIOUS DICTIONARY of the 

FRENCH LANGUAGE (French-English and English-French). Fol¬ 
lowed by a List of the Principal Diverging Derivations, and preceded 
by Chronological and Historical Tables. By GUSTAVE MASSON 
Assistant-Master and Librarian, Harrow School. Square half bound! 
6^. [This day. 

This volume, though cast in the same form as other dictionaries, has seve¬ 
ral distinctive features which increase its value for the student. la 4je 
French-English part, etymologies, founded on the researches of Messrs. 
Littre, Scheler, and Brachet, are given. The list of diverging derivations, at 
the end of the volume, will be very useful to those who are interested in 
tracing the various developments of original Latin words. But that which 
makes it almost indispensable to students of the political and literary history 
of France, is to be found at the beginning of the work, where M. Massem 
has drawn up clear and complete tables of historical events, viewed in con¬ 
nection with the developments of literature and language, between the deadi 
of Charlemagne, 814 a.d., and that of Louis Philippe, 1850. These tables 
are illustrated by remarks on the various social moods, of which the works 
produced were the expression. Appended also is a list of the princi^ 
Chronicles and Memoirs on the History of France which have appeared up 
to the present time ; the French Republican Calendar, compared with the 
Gregorian ; and a Chronological List of the principal French Newspapers 
published during the Revolution and the First Empire. We feel sure tl^ 
all who study this work will allow that the author has signally overcome tibe 
lexicographer’s natural tendency to dryness. As a dictionary, it is unusually 
copious, and as a book remarkably handy. * 


THIRD AND CHEAPER EDITION, SOMEWHAT ABRIDGED. 

JOHN COLERIDGE PATTESON’S LIFE. 

By CHARLOTTE M. YONGE, Author of “The Heir of Reddy&.* 
With Two Portraits, engraved by Jeens. 2 vols. crown Svo, lar. 

[This day. 

Miss Yonge’s book is in one respect a model biography. It is made up 
almost entirely of Patteson’s own letters. Aware that he had left his home for 
once and for all, his correspondence took the shape of a diary, and as we 
read on we come to know the man, and to love him almost as if we had seep 
him .”—A ihenestitn. 


Such a life, with its ^and lessons of unselfishness, is a blessing and an 
honour to the age in which it is lived: the biography cannot be studied 
■without pleasure and profit; and, indeed, we should think little of the man 
who did not rise from the study of it better and 'wiser. Neither the Church 
nor the Nation which produces such sons need ever despair of its future.’*— 
Saturday Review, 


Nearly ready. No. X, of 

The JOURNAL of PHILOLOGY. Edited 

by W. G. Clark, M.A., Fellow of Trinity College; J. E. B. Mayor, 
M.A., Fellow of St. John's College; and W. Aldis Wright, M.A, 
Trinity College, Cambridge, 

Contents « 

On Glossology (continued). The late Professor Grote, 

On the Word KpowoxurpoXrjpfuoi in the Eqaites of Aristophanes, v. 89. W. H. 
Thomjosen. 

The Classification of Conditional Sentences in Greek Syntax. W.' W. 
Goodwin. 

On the Interpretation of Plato, Timseus, p. 40 c. L. Campbell. 

Platonica. W. H. Thompson. 

On the Place of a Fragment of iEschylus. No. 437 Dindorf, 124 Nauck. 
D. C Tovey. 

On the Existence of Written Histories in the Time of Thucydides (b.c. 
470-400). F. A. Paley. 

The Saipidviov cn}fitiov of Socratcs. Henry Jackson. 

Proposed Emendations of the Text of Origen against Celsus. Books I., II, 
III., IV. WiUiam Selwyn. 

On the Newly-Edited Poems of Dracontius. R. Ellis. 

On two Passages of Statius’s Silvas. R. Ellis. 

On Sulpiciae Satira. R. Ellis. 

On the Sixth Letter of Isokrates. R. C. Jebb. 

On the Homeric Words drapTmiii, hnrdppoBoif F. A* Palcy. 

On the Etymology of certain Words in Englmh terminating in SN and SE 
Eirlkr Magnusson. 

Love Amor. Love Nought, Einkr Magnusson. 

Catullus’s 54di Poem. H. A. J. Munro. 


MACMILLAN & CO., LONDON. 
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CLARENDON PRESS PUBLICATIONS 


Now ready, in4to, cloth, price 3/. ^s. 

An ICFXANDIC-ENGLISH DICTIONARY, Based on the M.S. Collections of the late 
RICHARD CLEASB 7 . Enlarged and completed by Gudbrand Vigfusson, M.A. With an Introduction and Life of 
CLEASBY by G. Webbe Dasent, D.C.L. (Part 111 ., completing the work, 25^.) 

“The greatest help to English Philology that has yet been published.'’— 

The LOGIC of HEGEL. Translated from the Encyclopsedia of the Philosophical Sciences. 

By W. WALLACE, Felbw and Tutor of Merton College. With Prolegomena. 8vo, 14s. 

The THIRD BOOK of ST. IRENJEUS, BISHOP of LYONS, against HERESIES. With 

Short Notes and Glossary by H. Deane, B.D. Crown 8vo, 5^. 6d, 

NEW VOLUMES OF THE CLARENDON PRESS SERIES. 

“Such Manuals, so admirable in matter, arrangement, and type, were never before given to the world at the same moderate 

price— Spectator, 

The WORKS of HORACE. Edited with Introductions, Essays, and English Notes. By 

E. C. Wickham, M.A,, Head Master of Wellington College. Vol. 1 . Odes and Epodes. Svo, 12s. 

COWPER’S The TASK. With Tirocinium and Selections from the Minor Works, 

Edited, with Life and Notes, by H. T. Griffith, M.A. Extra fcap. 8vo, 3^. 

SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland, B.C.L. 

and C. L. Shad WELL, B.C.L, Parti. Introductory Titles. Svo, 2s, 6d. 

A CONSTITUTIONAL HISTORY of ENGLAND. Its Origin and Development. By 

W. STUBBS, M.A., Regius Professor of Modern History at Oxford. Vol. I. Crown Svo, 12s. 

GENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B. 

GEORGE, M.A. F.R.G.S. 4to, 12s, 

Oxford : Printed at the Clarendon Press,” and Published by MACMILLAN & CO., London, Publishers 

to the University, 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 


AGRICULTURAL PUBLICATIONS. 



is allowed by upw^srdsof 500 Medical Men to be the most efTec- 
tive invention lu the cnraiive treatment o< Hernia. Thenseof 
a steel spring, so ofien bnrtful m its effects, is here avciced ; a 
soft 1: andage being wcrn found the body, while the requisite 
resi.‘Ung pt«er h supplied by the MoC-MA)N PAJL> ani*: 
Patent lever, hung whh so much ease and closeness 
that it carnot be delected, and may be worn during sleep. A 
descTiptixe circulai may be h£d, i-nd the Truss (wtich cannot 
fail to fit) fcrwardtd by pest, cnihe circumference ol the body, 
a inches below tile hips, being sent to the manufacturer, 

JOHN WHITE, 228, FiccadiUy. 

Price of 0 Single Truss, rfir., 21J., sfir. 6 d., and 31J. 6 d. 'j 
,, Double ,, 3IJ. 6£j'., 42^., and 5^5. 6«/. > 

„ Umbilical „ 42s. and 525. ) 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4J. 6i/., 7s. 6rf., los., and 165. each. 
Postage free. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances ia 
general use by Farmers : also the Manurial Value of the Residue from 
each article. 


Opinions of the Press. 

** It is clearly a very useful indicatorCof the values of the foods for cattle. 
“^AthemsuTn, 

The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘ eye-opener’ to many who will perceive how it 
is they have been so often disappointed after givmg large prices for fancy 
foods.”— Sporting- Tinies. 

“ A very useful table. The system, is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association .”—Land 
and Wat*r. 


JOHN WHITE, Msmafacturer, 228, Piccadilly, London. 


Price One Shilling, Post Free, 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edwaed Newman, F.L.S. F.Z.S. &c, 

Tke 'Lmiogist was established in 1843 to record and preserve observations 
on subjects similar to those treated of m Whitens “ Natural History of Sel- 
bome,” and tite success which has attended it is sufficient proof that its plan 
is acceptable to out-of-door naturalists f those who delight in observing 
the manners, habits, _ the private lives, the migrations, movements, nests, 
young and food of animals. It contains ori_ginal papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History, The editor 
has been assisted by more than two hundred of cur very best zoologists. 

« • Published on the First of every Month, 

PRICE ONE SHILLING, 

London: JOHN VAN VOORST, 1, Paternoster Row. 


the agricultural economist. 

A Monthly Journal, containing Reports and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted to the advocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 

Price 6^. per month, or 5^. per annum. Post Free. 

Vols. I., n., and Hi. of the “Agricultural Economist” for 1S70, 1873, and 
1872, price 7J. fiff. each 


Preparing for Publication {Secomt Ediii < m)i 

THE MINERAL CONSTITUENTS Re¬ 
moved FROM AN ACRE OF SOIL by an A^erag;e, C^n 4^ 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportion?Wi!e„J<#fe^^^%' 
Effects of Guano, Superphosphates, Potash, Saits, Farinysirri ■ -ttfllifawa*' 
&c. Price One Shilling post free, 

London : 376, FLEET STREET, E.C, and 47, MIIXBANliSTJiEET, 
SuW. / ' 
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E. DENT & CO., 61, Strand, & 34. Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS' (with or without. Galvanic Contact Apparatus), COMPASSES, &c., 
TO Her Majesty and.H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 

■ MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogiits or Esimmtes on Application, 


A'ow Ready. Price One Shilling. 

A R T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR JULY 1874. 

WITH CHOICE EXAMPLES FROM YARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND 07 HER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

^ ARS ARTIS CAUSl, ITAQUE HOMINIS/' 

^ OKTENis OF July Number—O ur Illustrations:—i. ‘‘Thomas Carlyle/' by J. D. Crittenden. 2. “Mother 
hildby W.Xave Thomas. 3. “ Queen Elizabeth appointing her Successor/'by R. Smirke, R.A.—The Exhi¬ 
bitions.—The Decoration of St. PauPs.—Art Notes and Gossip.—^Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art" that 
fresh arrangements have been entered into for the reptoduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “Art," are requested to communicate with the Editor,through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE. 188, Fleet Street, E.C 


IN THE PRESS. 


ISMAILIA 


A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Grande Medailie S'Or de la Sociele de Geographiede Paris, Honorary hlember of the Geegraphical Societies of Paris and 
Berlin, Author of the “Albert N’yanza Great Basin of the Nile," the “NiIeTribatane.s of Abyssinia," “Eight Years' Wanderings 

in Ceylon," “The Rifle and Hound in Ceylon," &c. 

__ IMACMILL.AN & CO., LONDON. _ 

THE LONDON & GENERAL WATER PURIFYING COMPANY, LIIVIITED. 

PATENT CIST’- BSFIl.TEJJS, CHARGED SOLPIY WITH ANIMAL CHAECOAI. requiring, when once fixed, no attention whatever. 
Hou'e Lisrem, fitted And superior td al! other*;. Fziid? Professor Frankland’s reports to the Re;jistrar-Geiieral, July i£66, A'ovember Portable Cistern 
with a Cistern Filter. 1807, and May 1870. See a’so the Lajicet^ January 12, 1867. Also 'i'estimoniali from Dr. Hassall, September Filter. 

23, 1863 ; Dr. Lanke'-ter, Seutember 30, 1S67 ; Dr. Leiheby, Fehrinry 15, 1863, and December 1E72. 

'Pace'£1 lo.A and upwards. Portable Fin^^ts on this sys’-em, 55^. to ^,3 
Patronised and u.sed hy Her Majesty the Queen, at Osborne; hy H.R. H. the Prince of Wa’es, at Sandi-ing- 
ham; by H.R H. the Duke of Cambridge; the e/i/e of the Medical Piofessioa; and at the London, St, 

George’s, Ftver, and <'»enuan Hospitals, and at Government b.uracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, Sic. Waier Testing Apparatus, los. 6^/. and 2ix. each. 

Dancheil’s “ledtng Apparatus for Discovering the Pre-eiice of impurities in Water” is a most convenient 
and portable one—Fft/fr Dyke on the Preliminary Duties* of Health Officers. 

Pocket i*ilrer» from 4.*?. &d to each. Household and Fancy Filters from i2x. 6 £. 

The Filters may be seen in operation, and lull particulars obtained, on application to the Secretary, at the Office, 

157, STRAND. W.C. (Four Doors from Somerset House), LONDON. 

Read ** Water: its I mpuri r**^ and Purification,” price, per post, sd. 

Pnoted by jEL Clay, Sons, & Taylor, as 7 and 8, Bread Street Hill, in tbe Citv’of London, and published by Macmillan & Co. 
at the Office, ag and 30, Bedford J&reet, Coveat Garden. —Thursday, July 9, 1874. 






A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

To the solid ground 

Of Nature trusts the mind which builds for ayeJ *— Wordsworth 


No. 246, VOL. 10] THURSDAY, JULY 16, 1874 [Price Fourpence 


Registered as a Newspaper at the General Post Ofl 5 ce. [All Rights are Reserved. 


TWO SCHOLARSHIPS and an EXHI- 

BITION in Natural Science, and a SCHOLARSHIP and EXHI¬ 
BITION in Classics and Mathematics, will be awarded by Open 
Competition in the First Week of October next, at St Mary’s Hospital 
Medical School. For particulars apply to the Dean of the School, 

A- B. SHEPHERD, M.B. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, partiicularly to Chemistry, both theoretical 
and pracdcaL 

References to Dr. Debus. F.R.S.; Dr. Frankland, F-R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S.; Dr. Wmiamson, F.R.S. 

C. WILLMORE, PrindpaL 


ROYAL COUNCIL OF EDUCATION.^ 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted-—^Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W 


PROFESSORSHIP IN BIOLOGY. # 

DURHAM UNIVERSITY COLLEGES of 

MEDICINE and PHYSICAL SCIENCE, Nevwastle-upon-Tyitt?- 

It is proposed to establMi a Chair of Biology combined with Physiology* 
in connection ’with the above Institutions, in October next. Salary ^450, 
with a portion of fees. Candidates for the office are invited tovapply 
{with testimonials) to Theo. Wood Bnnning, Secretary to the College 
of Physical Science, Newcastle, before the 15th August next, from 
whom full particulars as to duties, &c., may be obtained. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, i84i-3;872, is now ready, including both Authors 
Names and Subjects. It may be obtained by Fellows at the Society’s 
Rooms, price s?-* by post 5s. id.; and by Non-Fellows at the PublishCT's, 
J, Van Voorst, i. Paternoster Row, price lor. 


The JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of all Papers on Chemistry, and its 
relations to Physiology and the Arts, published in British or Foreign 
Journals. It is issued monthly, and may be obtained by Non-Fellows 
of Mr. Van Voorst by a subscription of is. 


PRIESTLEY MEMORIAL, BIRMING¬ 
HAM. 

The STATUE of Dr. PRIESTLEY will be UNVEILED on the ist of 
August, and will be presented to the Town by Professor Huxley on behalf 
of the stibscribers. 

Professor Huxley will afterwards deliver an address in the Town Hall. 
Subscribers who have not received tickets of admission to the ceremony 
shouldapplyatonceto Mr. C. J. Woodward, Midland Institute, Birmingham. 


TO NATURALISTS and GEOLOGISTS. 

—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 
(See Advertisement in Nature of June iSth.) For particulars of thtse 
Collections address Fredc. Collinpvood, Esq., F.G S., 4, St. Martin's 
Place, Trafalgar Square, superscribed “ Orford Castle Fund.” 

July Sth, 


eggs of LAMPERN or of LAMPREY_ 

A Naturalist is desirous of obtaining, either this year or next, a large 
^pply of the above for scientific investigation. He would feel deeply 
indebted to any person who would enable him to secure a supply, and 
is prepared to go to an expense of several pounds. Suggestions ard 
advice addressed as below will be very welcome,—-E. Ray Lankester, 
Eiwitfer College, Oxford. 


TO BE SOL#D CHEAP, a Small Collection 

of valuable and unique FOSSILS, &c., for £3. Apply, W, B. Tallent, 
Bookseller and Stationer, Broomhail Street, Sheffidd. 


MATHEMATICS and PHYSICS.—Mr. F. 

HUME TALBOT, M.A*, late Junior Student of Christ Church, Ox¬ 
ford, First^pass in Mathematics and Natural Science, receives a few 
PUPILS, in a country home, and prepares them for the Army and 
Military CbUeges, the Universities and the Scientific Professions. For 
further particulars apply to Mr. F. H. Talbot, Speen, Newbury, Berks. 


SCIENCE TUITION by CORRESPON- 

DENCE.—-Subjects: Botany, Elementary Cbemistry, and Pisaotlc^ 
Use of the Microscope. Pupils will have the useof'a fargfc Scienfcific 
Library, Apparatus, &c.—For Terms, address H., care cr fctaiiaiah 
& 29, Bedford Street, Strand, London, W.C. 


The REV. L. HENSLEY, Vicar of Hitcbm, 

Herts, formerly Fellow and Asrisfcartt Tutor of Trinity College,! 
bridge, receives several Pupils to im^swrc fin* the Universities* '' 
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NATURE.—Wanted clean Copies of Nos. 

TO, 13, and 116. Natuke Office, 29, Bedford Street, Strand, W.C. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Nati^ral Science, together with all 
the usual branche-scf Education. Highe.st References can be given.— 
Address, care of the Publishers of Nature, 29, Bedford 

Street, Covent Garden, W C. 


To ASTRONOMERS and OTHERS.—A I 

skilful Photographer, who is a Chemist and Amateur Astronomer, and I 
possesses also seme Literary Ability, w’ishes for an ENGAGEMENT 1 
m which these qualifications would be of service.—D.W., Doctor .s Cot- | 
tages. South Shore, blackpool. 


HENRY CROUCH’S | 

NEW CATALOGUE OF ! 

MICROSCOPES, OBJECTIVES, &c. j 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus- j 
trated, forwarded on receipt of 6 Stamps. | 

HENRY CROUCH, j 

66 , BARBICAN, LONDON, E.C., j 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near | 

the General Post Office. 


NOTICE.—To Science Classes. — MOT- 

TERSHE.'^D AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISPS FOR THE 
USE OF teachers OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Mas^neii'^m, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. Orders exceeding ;£2 in value delivered free to any 
railway station in England. 


London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 



M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Pillischer’s . ^ 

St* Thomas’s Hospital 
Microscope, 

As supplied to the principal Uni¬ 
versities and Hospitals. 

Monocular, £$; Binocular, 10 ioj. 

PILLTSCHER’S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from 3 to inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLI.SCPIER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, si iri-. 

14J. ; 4.V in , i7jr.; 6 in , in Wooden 
Case, xos.f including a Kew Certificate. 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 

88, New Bond Street, W., London. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(Sy Appointment to the Ro)al Jfisiiiuiion of Great EriiamJ, 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

n & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 184.3. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—ico Specimens . One Guinea. 

Fo.ssils—ico „ . One Guinea- 

Collections and Specimens of 
BritLh Fossils from the Crag to the Silurian inclusive. 

Diiaihd CatalpgTnes post-free. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From ros. each. SALMON ODY & CO , by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, Bs .; Ladies’ Chest Expanders from 5^. 6 d, SAL¬ 
MON ODY & CO, 292, Strand, London. BstaMished x8o6. 


JUDSON’S DYES_18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most use'’ul and efiectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a tew minutes without soiling the hands, violet, magenta, criinson, 
mauve, purple, pink, ponceau, claret, &c- 

JUDSON'S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot w^ter and then sub¬ 
mitted to a hot bath of JUDSON'S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours—Use JudsOh's 
Dyes for general tmting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them jn a solution of 
JTJDSUN S DYES. Charming Bouquet may be thus cumposed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &;c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not mb 
off- They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
[ ; also black, lavender, magenta, and many other colours. 


ELrASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
sae- Birections for self-measurement and prices post free. SALMON 
I, , 0 J>Y ^ CO., 292, Strand., London. 


SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 
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THE ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS^ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to tbe Central Chamber of 
Agriculture, 

Devotes spedalattention to tbe discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the a^culturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are ^ecially reported in this Journal, which is despatched the same 
evening so as to insure delivery to countir subscribers by the first post 
on Tuesday morning. Price 3^,, or prepaid, isr. a year post free. 

Published by W. PICKERING, ai, Arundel Street, Strand, W,(L 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Brandies. 


** THE GARDEN is conducted by William Robinson, F.L.S., Author 
of Hardy Flowers,” “Alpine Flowers for English Gardens," “The 
Parks, Promenades, and Gardens of Paris,” &c, ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are seme of the subjects 
The Flower Garden. 

Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 

I'Totes and Questions. 

Market Gardening. 

Trees and Shrubs. 


regularly treated of in its pages — 
Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 

The Household. 

The Wild Garden. 

The Kitchen Garden. 


THE GARDEN” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4rf. per Copy. It may also be had direct from the 
Office at sj. for a Quarter, gs. gd. for a Half-year, and lor. 6d. for a Year, 
parable in advance and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, S.W, 


PRICE EIGHTEENPENCE. 

THE PRACTITIONER; 

A Monthly Journal of 

THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital SchooL 

m. for yULV JS74, Csntaim-- 

Original Communications:—^ 

W. B. Cheadle, M.D. F.R-C.P. —“Acne Rosacea.’* 

Roberts Bartholow, IH.A. M.D.—“On the Deep Injection of Chloro¬ 
form for the Relief of Tic Douloureux." 

Dr. Anstie. —Final Experiments on the Elimination of Alcohol from 
the Body-" 

Reviews, Clinic of the Month, Extracts from British and Foreign Jour¬ 
nals, Correspondence. 

Department of Public Health. 

The Sanitary Laws Amendment BiU,—^The Registration of Births and 
Deaths Bill.—Dr. Buchanan on Enteric Fever in CHius College, Cambridge. 
—Fonssagrives on the Hygiene of Towns. 

MACMILLAN & CO., »q & 30, Bedford Street, Covent Garden, London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations. 
Ckmducted by J. W. Douglas, R- McLachlan, F.L.S., E. C, Rye, and 
H. T. Stainton, F.R.S,, &c. 

This hlagarine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Siullings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. J. to V. (strongly bound in clothl may be obtained by purchasers of 
the entire set to date, at the increased price of los. each; the succeeding 
vols. may be had separately or together at yj. each. 

LondonJOHN VAN VOORST, r. Paternoster Row. 

N.B.—Communications, &c., riiould be sent to the Editors at the above 
address. 


PURE AERATED WATERS, 

ELLIS’S 

EUTHIN WATEES, 

Soda, Potass, Seltzer, Lemcmade, Lithia, and 
for GOUT, Lithia and Potass. 

CORKS BRANDED “R. ELLIS & SON, RUTHIN,” and every 
Label bears their Trade Flark. Sold eveiywvhere, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS ;— ^W. Best & Sons, Henrietta Street, Cavendish 
Square. 




RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed hy upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being wom_ found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and maybe worn during sleep. A 
descriptive circular may be bad, and tbe Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactiuer. 



JOHN WHITE, 228, PiccadiUy. 

Price of 3 Single Truss, 16s., sir., sdr. 6if., and 315. 6d. \ 


Double 

Umbilical 


31 j. 6d.i <}2r., and 52s. 6d. 
, 42r. and 52^. 6d, 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

Sic., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stoddng. Price 4s. 6d., js, SZ, ros., and sdr. eadi. 
Postage free. 

JOHN WHITE, Manufactvirer, 228, Piccadilly, London. 


HOLLOWAY’S PILLS.—These Pills are 

more efficacious in strengthening a debilitated constitution than any 
other medicine in the world ; they repress most human diseases, redress 
all bodily wrongs, and spare much unmerited suffering. Persons of a 
nervous habit of body, and all who labour undet weak digestive or^ns 
or liver complaints, should lose no time in giving these admirable Pills 
a fair trial. Coughs, colds, astlma, or shortness of breath, are also 
within the range of the curative powers of this very remarkable medi¬ 
cine. The cures effected by these Pills are not superficial or tempo¬ 
rary, but complete and permanent. They are as mild as they are 
efficacious, and may be given with confidence to delicate females and 
young children. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by PIenry Trimen, M.B, F.L.S., British Muspeum, assfet^ed by 
J. G. Baker, F.L.S-, Royal HeiteiiSrta, KeW. 

Subscriptions for 1874 (12s. post free in the United Kingdmnl payable in 
advance to the publishers, Messrs. Ranken .and Co., Drury HoUsc, St, 
Mary-le-Strand, I^ndon, W.C., of whom may be bbtaffied thevotee for 
1873 (price 16s. 6d. bound in doth); also oovets fat iffie volume (price xar.X 
and back numbers. 
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Now ready, ruyal Svo, 764 pp., cloth, witli over 200 Illustrations, price 34J. 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR P H I L L I P S, M. Inst. C.E., F.C.S., F.G.S., &c. 

Ancien Eleve de I’Ecole des Mines, Paris 
“The value of the work is almost inestimable /’—Mining y ournal. 

London: CHARLES GRIFFIN & CO., ro, Stationers’ Hall Court. 


IN THE PRESS. . 

A NEW WORK BY SIR SAMUEL BAKER. 

ISM A ILIA 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal GeograpMca 
Society, Grande Medaille d^Or de la Societe de Geograpliie de Paris, Honorary hlember of the Geographical Societies of Paris and 
Berlin, Author of the ‘'Albert N’yanza Great Basin of the Nile,” the “Nile Tributaries of Abyssinia,” “Eight Years’ Wanderings 

in Ceylon,” “The Rifle and Hound in Ceylon,” &c. 

MACMILLAN & CO., LONDON. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW. 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 18^4), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—^Transla¬ 
tions in Prose and Verse, and thoretighly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Boolcsellers and News- 
vendots in the United Kingdom, or direct from, the Publishers, 
post-free, Sevenpence. 

London: Ihomas Cook and’ Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C. • Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E. C. 


HEW EDITION OP SIR W. R. GROVE’S WORK ON THE 
jPHYSICAL FORCES. 

Now ready, in i vol Svo. cloth, price 155. 

tHe correlation of physical 

Edition, with other Contributions to Science. By 
W.R. Grove, M.A. F.R .S., one of the Judges of the 
CdUtt of Commo®; Rites. 

London ; LONGMANS & CO,, Paternoster Row. 


EDUCATION At ZURICH.—Mr. DE 

BxVJDISS, formerly one of the Assistant Masters at Wellington Col¬ 
lege, receives a limited number of PUPILS, and will have vacancies in 
October. The house is healthily atuaced, and the style of living is 
arranged to suit English habits. Mr. de Bandit is assisted by compe¬ 
tent Masters, and is able to offer, in addirion to French and German 
and the usual subjects of a liberal education, ■ special facilities for the 
study of Physical and Mechanical S^desacst. Advanced Pupils have the 
opportunity of attending the Lectures of the Polytechnic SchooL on 
' EngStteeriig,' Agriculture, and other branches of Applied Scimce.--Foir 
ItM rtdfereitcxs apply to F. de Battdiss, Wifiserrt:asse,'&«fey 

■ Zttrk^' . ^ 


This day, in Svo, price 14^., with Woodcuts. 

ETRUSCAN RESEARCHES, By Isaac 

TAYLOE, M.A. With Glossary and Index. 

Contents :—^The Prologue—Tyrrhenians and Turanians—Ethnographical 
Notes on the Etruscan People—^The Etruscan Mythology—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship-yThe Bilingual Inscriptions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 

London: MACMILLAN & CO. 


AGRICULIURAL PUBLICAI10N8. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all. the Feeding Substances in 
general use by Farmers : also the Maaurial Value of the Residue from 
each article. 

Opinions of the 

“It is clearly a very useful indicatorlof the yaltte^s of the foods for cattle. 
— Athenaum. 

“The chart cannot fail to he very useful to the keepers of horses and 
meat stock, and it will he an ‘ eye-opener * to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”— Sporting Times. 

“ A very useful table. The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association.”— Lafid 
and Water. 

Price One ShiUing, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reports and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted to theadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading, 

Price &d. per month, or $s. per annum. Post Free. 

Vols. I., II., and III. of the “A^cultural Economist” for 1870, 1871, and 
1S72, price ‘js. 6d. each 

Preparing for Publication {Secona Edition): 

THE MINERAL CONSTITUENTS RE- 

MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Kefertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manure, 
&c. Price One Shilling post free. 

London: 176. FLEET STREET, E.C, and 47, MILLBAHK STREET, 
'■ • ■ S.W. 
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DIARY OF SOCIETIES. 


London 

FRIDAY, July 17. 

Medical Microscopical Society, at 8.—On Mycetoma : Jabez Hogg. 

“ NA TUREr 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 8, bound in cloth, price los. 6d. 

Cloth Cases for binding all the volumes, price is, 6d, each. 

Beading Cases to hold 26 numbers, price 2s. 6d, 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 

TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

// having han sziggested that the publicatiozt of a weekly Diary 
in Nature of the lleetings, &c. of the various provmdal Scien¬ 
tific and Literary Societies imuld be found vezy usepd^ not only 
to the Members of stick Societies^ but to all who az'e interested in 
scientific and literacy subjects,, the Publishers have determined to 
devote a portion o} their Advertisement columns to this pzerpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, <Sr®r,, at the nominal charge op One Shilling y&r 
insertion. 

The Publishers of Nature will he glad if the Secretaries of 
Socidies will aid them in their e>ideavours to make this weekly 
ddiajy as complete and useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday hlomings. 

OFFICE-29, BEDFORD STREET, STRAND. 


TISLEY’S 

PENDULUM APPARATUS, 

Witli Tracer, &c., for drawing Lissajous* Curves oa Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (sfL 
X I *t. square), Yhich. serves as a Stand for the instrument to 

woik on. ... fis o o 

Reflectors for projecting the Figures on the Screen . 2 xz 6 

N.B.—Spedni'.ti Curves, on card, post free ... per dozen... 030 
A Set of 30, inc-’udiug the principal Figures from i : i to 1 : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution, ... ;^5 S o 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S. W. 

(Three minutes^ walk from South Kensington Museum), 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Edward New'man, F.L.S. F.Z.S. &c. 

TJta Zoologist was established in. 1843 to record and preserve observations 
on subjects similar to those treated of in WTiite's Natural History of S@l- 
bome,” and the success which has attended it is sufScient proof that its plan 
is acceptable to “ out-of-door naturaliststhose who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, x. Paternoster Row. 

NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In¬ 
sects : more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, wflth a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
ofiering a ready medium, ior the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 

THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each, number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drags 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 145, South 

4th Street, Philadelphia, Pa., U-S-A. 


Third Edition, royal 8vo, cloth extra, air. 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, F.R.S. With Appendices, Engraving, Maps, and Chromo¬ 
lithographs. 

“^The illustrations—no unimportant part of a book on such a subject—are 
marv’els of wood-printing, and reflect the clearness which is the distinguish¬ 
ing merit of Mr. Roscoe’s explanations .'”—Saturdony Review, 

“The lectures themselves furnish a admhrabie elementary treatke 
on the subject, whilst by the insertion in appendices to each lecture 
of extracts from the most important publxAed memoirs, the author has ren¬ 
dered it equally valuable as a text-book for advanced students-'*— Westmin¬ 
ster Ret'iezu, 

MACMILLAN & CO., LONDON. 


Just Publisked. Svo, Price i^r. 

A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 

OR, ORGANIC CHEMISTRY. 

By C. SCHORLEMMER, F. R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“Nor is Mr. Scliorlemmer appreciated by tke profession for his experimental researches only; Ills fame is ev^^mbfe'^^^dy 
spread by his * Manual of Organic Chemistry.’ This is one of the favourite works from which the present gemerarion ■<£ famg 
chemists derive their information. Having myself to teach a large dass of stiidente, I have continuous opporfuiLitles of recom¬ 
mending this work and of obsening the benefit derived from this recommendation.”— Prof PIofmakn. 

London: MACMILLAN AND CO, 
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NEW BOOKS. 


TELEGRAPH and TRAVEL. A Narra- 

tive of tEe Formation and Development of Telegraphic Communication 
between England and India, under the Orders of Her Majesty’s Go¬ 
vernment ; with Incidental Notices of the Countries through which the 
Dines pass. By Colonel Sir FREDERIC GOLDSMID, C.B. 
K.C.S.I., late Director of the Government Indo-European Telegraph. 
With numerous Illustrations and Maps, 8vo. [Immediately. 


ESSAYS and ADDRESSES, by PROFES- 

SORS and LECTURERS of Owens College, Manchester. Published 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. 8vo, 14J. [This day. 

Among the contributors to this volume are the following :—The Duke of 
Devonshire, K.G. F.R.S., Prof. Greenwood (Principal), Prof. Roscoe, 
K.R.S., Prof. Balfour Stewart, F.R.S., Prof. Williamson, F.R.S., Prof. 
Gamgee, F.R.S., Prof. Brj'ce, D.C.L., Prof. Jevons, F.R.S., &c. 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, with Introduction, Notes, and Appendices, by 
B. H. KENNEDY, D.D., Regius Professor of Greek iu the University 
of Cambridge, Crown 8vo, 6s, [Just ready. 


HORiE HELLENIC.®. Essays and Dis- 

cussions on some Important Points of Greek Philology and Anti¬ 
quity. By JOHN STUART BLACKIE, F.R.S.E., Professor of 
Greek in the University of Edinburgh. 8vo, lar. 

[This day. 


SOME LEADING PRINCIPLES of Po¬ 
litical ECONOMY newly EXPOUNDED. Ey_J. E. CAIRNES, 
M.A., Emeritus Professor of Political Economy in University College, 
London. Svo, 14^. [This day. 

It is with great pleasure that we \velcome another contribution to politi¬ 
cal economy from the ablest living representative of the school of Ricardo 
and yLVQ.T'-'Sahirday Review. 

“ The most important part of this volume is that which deals with cost of 
production and of value as determined by cost. It is on this subject that 
Prof. Caimes has rendered the most signal service to the progress of econo¬ 
mic science; and, if we mistake not, his investigations will mark an era in 
the history of political economy as distinct as, and scarcely less important 
than, those connected with the names of Ricardo, Malthus, and Mill.”— 
Aihenmim. 


Twelfth Edition, Revised. 

NOTES on the PARABLES of OUR 

LORD. By B. CHENEVIX TRENCH, D.D., Archbishop of BnL 
lin. Svo, 12s. [This day. 

A NEW FRENCH DICTIONARY. 

A COMPENDIOUS DICTIONARY of the 

FRENCH LANGUAGE (French-English and English-French). Fol¬ 
lowed by a List of the Principal Diverging Derivations, and preceded 
by Chronological and Historical Tables. By GUSTAVE MASSOR 
Assistant-Master and Librarian, Harrow School. Square half hoimi 

[This day. 

This volume, though cast_ in the same form as other dictionaries, has seve¬ 
ral distinctive features which increase its value for the student. In the 
Frcnch-English part, etymologies,^ founded on the researches of Messrs. 
Littrd, Scheler, and Brachet, are given. The list of diverging derivations, 
the end of the volume, will be very useful to those who are interested m 
tracing the various developments of original Latin words. But ^at whicli 
makes it almost indispensable to students of the political and literary hLstory 
of France, is to be found at the beginning of the work, where M. Massca 
has drawn up clear and complete tables of historical events, viewed in con¬ 
nection with the developments of literature and language, between the death 
of Charlemagne, 814 a.d,, and that of Louis Philippe, 1850. These tables 
are illustrated by remarks on the various social moods of which the worb 
produced were the expression. Appended also is a list of the prindpal 
Chronicles and Memoirs on the History of France which have appeared up 
to the present time ; the French Republican Calendar, compared with the 
Gregorian ; and a Chronological List of the principal French Newspapers 
published during the Revolution and the First Empire. We feel sure that 
all who study this work will allow that the author has signally overcome the 
lexicographer’s natural tendency to dryness. As a dictionary, it is unusually 
copious, and as a hook remarkably handy. 


THIRD AND CHEAPER EDITION, SOMEWHAT ABRIDGED. 

JOHN COLERIDGE PATTESON’S LIFE. 

By CHARLOTTE M. YONGE, Author of “The Heir of Reddyffe.’ 
With Two Portraits, engraved by Jeens. 2 vols. crown Svo, 12s. 

[This day. 

“ Miss Yonge's book is in one respect a model biography. It is made up 
almost entirely of Patteson’s own letters. Aware that he had left his home for 
once and for all, his correspondence took the shape of a diary, and as we 
read on we come to know the man, and to love him almost as if we hadsmi 
him. ”—A then^um. 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. By Professor MASSON, Crown Svo. 

[Immediately. 


THOUGHTS on REVELATION. By 

JOHN MCLEOD CAMPBELL, D.D. Second Edition, crown Svo, 
S^. [This day. 


BIRDS: their Cages and their Keep. By 

Lady DICKEY. With Illustrations. Crown Svo, 

[Shortly. 


NEW VOLUME OF NATURE SERIES.” 

The TRANSIT of VENUS. By George 

FORBES, B.A., Professor of Natural Philosophy in the Andersonian 
UniYersity, Glasgow. With numerous Illustrations, crown Svo, 

[Shortly. 


NEW VOLUME OF “ SCIENCE PRIMERS,” 

PRIMER of PHYSIOLOGY. By Michael 

FOSTER, F.RS. With Illustrations, iSrao. [Shortly. 

NEW VOLUME OF '*THE GOLDEN TREASURY SERIES.’* 

SCOTTISH SONG.—A Selection of the 

SCOTLAND. Compiled and Arranged, with 
Bnef Notes, by MARY CARLYLE AITKEN. i8mo, 4J, 6?. 

[This day. 


** Such a life, with its ^and lessons of unselfishness, is a blessing and aa 
honour to the age in which it is lived : the biography cannot he stuified 
without pleasure and profit; and, indeed, we should think little of the nm 
who did notarise from the study of it better and wiser. Neither the Cbtmi 
nor the Nation which produces such sons need ever despair of its future.”— 
Saturday Revmo. 


Nearly ready, No. X. oi 

The JOURNAL of PHILOLOGY. Edited 

by W. G. Clark, M.A., Fellow of Trinity College; J. E. B. Mayo®, 
M.A., Fellow of St. John’s College; and W. Aldis Wright, M.A, 
Trinity-College, Cambridge. 

Contents 

On Glossology (continued). The late Professor Grote. 

On the Word xpovvoxvr/KMpatoz in the Eqaites of Aristophanes, v. 89. W, H. 
Thompson. 

The Classification of Conditional Sentences in Greek Syntax. W. W 
Goodwin. 

On the Interpretation of Plato Timseus, p. 40 c. L. Campbell. 

Platonica. W. H. Thompson. 

On the Place of a Fragment of .^schylus. No. 437 Dindorf, 124 Nauck 
D. C. Tovey. 

On the Existence of Written Histories in the Time of Thucydides [b,c 
47o-4<X)). F. A. Paley. 

The satfioviov ffTjpe'ov of Socrates. Henry Jackson. 

Proposed Emendations of the Text of Origen against Celsus. Books I., IL 
III., IV. William Selwyn. 

On the Newly-Edited Poems of Dracontius. R. Ellis. 

On two Passages of Statius’s Silvse. R, Ellis. 

On Sulpidse Satira. R. Ellis. 

On the Sixth Letter of Isokrates. R. C. Jebb. 

On the Homeric Words araprT^piti, iva-iippoSo^^ vpoSeXvpLvot. F. A Paley. 

On the Etymology of certain Words in English terminating in SH and SK 
Eirikr Magnusson. 

Xiove Amor. Love Nought. Eirikr Magnusson, 

Catullus's 54th Poem. H. A. J, Munro, 


MACMILLAN & CO., LONDON. 
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MACMILLAN & CO/S 

GOLDEN TREASURY SERIES. 


Uniformly Printed in i8mo., with Vignette Titles by Sir Noel Paton, T. Woolner, W. Holman Hunt, J. E. 
Millais/Arthur Hughes, &c. Engraved on Steel by Jeens. Bound in extra cloth, 4L each volume. Also 

kept in morocco and calf bindings. 


Messrs. Maemilian have, in their Golden Treasury Series, especially provided editions of standard works, volumes of selected 
poetry, and onginal compositwns, which entitle this series to be called classical. A^othing can be better than the literary execution, 
nothing more dtgant than the material workmanship .’'^— British Quarterly Review. 

The Golden Treasury of the Best Songs and Lyrical Poems in the English Language. 

Selected and arranged, with Notes, by Franxis Turner Palgrave. 

This dclhfjfnl Hide volume, the Golden Treasury, wkieh contains many of the best original lyric pieces and songs in. our 
language, g^ou/ea with care and skill, so as to ilbtsb'ate each other like the pictures in a well-arranged gallery — Quarterly Review. 

The Children’s Garland from the best Poets. Selected and arranged by Coventry Patmore. 

“ Jt i 7 iclua s specimens of all the great master's in the art of poetry, selected with the ? 7 ia lured judg 7 ?iefit of a men concentrated on 
obtaining ifisight into the fedings and tastes of childhood, and desirous to awaken its finest impulses, to cultivate its keenest sensibilities — 
Morning Post. 

The Bock of Praise. From the best English Hymn Writers. Selected and arranged by 

Sir Roundell Palmer. A New and Enlarged Edition. 

The Fairy Book; the best Popular Fairy Stories. Selected and rendered anew by the 

Author of ‘‘John Halifax, Gentleman.’’ 

delightful selection, in a delightful external form ; full of the physical splendour arid vast opulence of proper fairy tales 
Spectator. 

The Ballad Book. A Selection of the Choicest British Ballads. Edited by William 

Aeljngham. 

“ His taste as a judge of old poetry will he found, by all acquainted with 'the various readings of old English ballads, true enough 
to justify his undertaking so critical a taskP '^— Saturday Review. 

The Jest Book. The Choicest Anecdotes and Sayings. Selected and arranged by Mark 

Lemon. 

“ The fullest and best jest book that has ytt appeandP^"^ — Saturday Review. 

Bacon’s Essays and Colours of Good and Evil. With Notes and Glossarial Index. By 

W. Alois Wright, M.x\. 

The Pilgrim’s Progress from this World to that which is to come. By John Bunyan. 

“ A beautiful and scholarly print .”— Spectator, 

The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander. 

“ A well'Selceted volume of sacred poetry.” — Spectator. ' 

A Book of Golden Deeds of all Times and all Countries. Gathered and narrated anew. 

By the Author of “ The Heir of Reddy ffe.” 

The Poetical Works of Robert Burns. Edited, with Biographical Memoir, Notes, and 

Glossary, by Alexander Smith. Two vols. 

The Adventures of Robinson Crusoe. Edited from the Original Edition by J. W. Clark, 

M.A., Fellow of Trinity Collie, Cambridge, 

The Republic of Plato. Translated into English, with Notes byj. LL Davies, M.A., and D. J, 

Vaughan, M.A, 

The Song Book. Words and Tunes from the best Poets and Musicians. Selected and 

arranged by John Hullah, Proiessor of Vocal Music in King’s College, London. 

La Lyre Francaise. - Selected and arranged, with Notes, by Gustave Masson, French 

Master in Harrow School. 

Tom Brownes School Days. By An Old Boy. 

A Book of Worthies. Gathered from the Old Histories and written anew by the Author 

of “ The Heir of Redcl^ffc.” 
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NOTIC E OF RE MOVAL. 

L. OERTLING. 

OF 27, MOORGATE STREET, ^ 

CHEMICAL BALANCE MANUFACTURER, 

Will Remove on the ist August to his New Factory, 

TURNMILL STREET, 

NEAR FARRINGDON STREET STATION. 

N(m Ready, Rrice One Shilling. 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW^ 

FOR JULY 1874. 

WITH CHOICE EXAMPLES FROM YAEIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES, 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS/' 

Contents of July Number— Our Illustrations: —i, “Thomas Carlyle” by J. D. Crittenden. 2. "Mother 
and Child,” by W. Cave Thomas. 3. " Queen Elizabeth appointing her Successor,” by R Smirke, R.A.—The Exhi¬ 
bitions.—The Decoration of St. Pauls.—Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art”that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These wiU be representative both of British and 
Continental Schools, 

N.B.—^Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers, 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 

CLARENDON PRESS PU BLICATIONS. 

Now ready, in4to, cloth, price 3/. "js. 

An ICELANDIC-ENGLISH DICTIONARY, Based on the M.S. Collections of the late 

RICHARD CLEASBY. Enlarged and completed by Gudbrand Vigfusson, M.A. With an Introduction and Life of 
CLEASBY by G. Webbe Dasent, D.C.L. (Part III., completing the work, 253*.) 

** The greatest help to English Philology that has yet been published.”— Times, 

The LOGIC of HEGEL. Translated from the Encyclopgedia of the Philosophical Sciences. 

By W. WALLACE, Fellow and Tutor of Merton College, With Prolegomena. 8vo, 143-. 

The THIRD BOOK of ST. IREN2EUS, BISHOP of LYONS, against HERESIES. With 

Short Notes and Glossary by H. Deane, B.D. Crown 8vo, 5^, (>d. 


NEW VOLUMES OF THE CLARENDON PRESS SERIES. 


“ Such Manuals, so admirable in matter, arrangement, and type, were never before given to the world at the same moderate 

' • —^Spectaior. . ' 

The WORKS of HORACE. Edited with Introductions, Essays, and English Notes. By 

, E. C. Wickham, M.A,, Head Master of Wellington College. VoL 1 . Odes and Epodes. . 8 vo, 123*. 

COWPER’S The TASK. With Tirocinium and Selections from the Minor Works. 

Edited, with Life and Notes, byH. T. Griffith, M.A.. Extra fcap. 8vo, 33'. . . * 

select TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland, B.C.L. 

and C. L. Shabweei, B. C.L. .Part I. Introductory Titles.. 8vo, 2f. (id. . - 

A CONSTITUTIONAL HISTORY of ENGLAND. Its Origin and-Development. By 

W. STUBBS, M.A., Regius Professor of Modem History at Oxford. ..VoL I. Crown 8yo, I2j.- 

GENEALOGICAL TABLES, Illustrative of MODERN: HISTORY, . By Hereford B. 

GEORGE, AI.A. F.R.G.S; 4to, lar.". ' : , . - 

Oxford: Printed at the « Clarendoa Press,” and Published by MAGMILLAN & CO., London, Publishers 

to the IJniversity,^ ' ’ y.'. ^ 

■ ^ ^ Pnetei kf R, Clay, Soks, at 7 asKi S,,Biiead, Street Hill, in tLe City of London, and published by Macmillan & Co. 

at the Office, ag and 30, Bedferii- Strt^ Covraat Gaxaen.—THUiitSDAY, July 16.1S74. 



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind which buUds for ayeT — Wordsworth 


No. 247, VoL. 10] THURSDAY, JULY 23, 1874 [Price Fourpence 


R<^^stered as a Newspaper at the General Post Office. [Ail Rights are Reserved. 


PROFESSORSHIP IN BIOLOGY. 

DURHAM UNIVERSITY COLLEGES of 

MEDICINE and PHYSICAL SCIENCE, Newcastle-upon-Tyfte.— 
11 '^ proposed to establish a Chair of Biology combined with Physiology, 
in connection with the above Institutions, in October next. Salary ^^450, 
with a portion of fees. Candidates for the office are invited to apply 
(with testimonials) to Theo. Wood Biinning, Secretary to the College 
of Physical Science, Newcastle, before the 15th August next, from 
whom full particulars as to duties, &c., may be obtained. 


. CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, 1841-1872., is now' ready, including both Authors 
Names and Subjects. It may be obtained by Fellows at the Society’s 
Rooms, price 5s., by post 5?. 4d. ; and by Non-Fellows the PubHsl^’s, 
J. Van Voorst, 1, Paternoster Row, price 10s. 


The JOURNAL of the CHEMICAL SO- 

CTETY now contains Abstracts of all Papers on Chemistry, and its 
relations to Physiology and the Arts^ published in British or Foreign 
Journals. It is issued monthly, and may be obtained by Non-FcUows 
of Mr. Van Voorst by a subscription of is. 


TWO SCHOLARSHIPS and an EXHI¬ 
BITION in Natural Science, and a SCHOLARSHIP apd EXHI¬ 
BITION in Classics and Mathematics, will be awarded by Open 
Competition in the First Week of October next, at St Marv’s i^ospital 
Medical Schcsoi For particulars apply to the Dean of the School, 

A. B. SHEPHERD, M.B. 


TO NATURALISTS ^nd GEOLOGISTS. 

—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 
(See Advertisement in Nature of June iSth ) For particulars of these 
Collections address Fredc. Collingwood, Esq., F.G S., 4, St. Martin’s 
Place, Trafalgar Square, superscribed “ Orford Castle Fund,” 

Jply 8th. 


MATHEMATICS and PHYSICS—Mr. F. 

HUME TAl^BOT, M.A., late Junior Student of Christ Church, Ox¬ 
ford, First-Class in Mathematics qnd Natural Science, receives a few 
PUPILS, in a country home, and prepares them for the Army and 
Military Colleges, the Universities and the Scientific Professions. For 
further particulars apply to Mr. F. H. Talbot, Speen, Newbury, Berks. 


SCIENCE TUITION by CORRESPON¬ 
DENCE.—Subjects: Botany, Elementary Chemistry, and Practical 
Use of the Microscope. Pupils will have the use of a large Scientific 
Library, Apparatus, &c.—For Terms, address H., care of Macmillan 
& Co., ag, Bedford Street, Strand, London, W-C. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


NATURE.—Wan^tyd clean Copies of Nos, 

10, 13, and 116. Natur± Office, 29, Bedford Street, Strand*, IV. CX 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education or Boys. 

Special attention to Science, paitiicularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus- F.R.S.; Dr. Frankland, F.R.S.; Dr, Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S .; Dr. Tyndall, F,R.S.; Dr. Voelcker, 
F.R.S. ; Dr, WiTliamson, F.R.S. 

C. WILLHORE, PriacipaL 


ROYAL COUNCIL OF EDUCATION_ 

The Laboratory and dass-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted-—^Apply to Prof 
». V. GARDNER, F.E.S., F.S.A., 44» Berners Street, W 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who is a Chemist and Amateur Astronomer, and 
possesses also seme Literary Ability, wishes Jor an ENGAGEMENT 
in which these qualifications would be of service.—D.W., Doctor’s Cot¬ 
tages, South Shore, Blackpooi. 


NORFOLK AND NORWICH NATU¬ 
RALISTS’ SOCIETY. 

The TRANSACTIONS for 1S73-74, contaminj^ with othM or^ml 
apeis, a List of the FISHES of Norfolk, with Introatjcnoii and Remarks 
7 Dr. Jno. Lowe. Price 2x. to nan-members. 

Also a Supplement containing a list of the L^KDOPTEBA of Norfolk, 
ith Remarks on the rarer Species, by Chas. G. Barrett. Pp- So. Pnee 
•. to non-members. 

S ent post-free by the Asristant-Secretaty, Mr. Jno. Qumton, jun., lite- 
Inttuiumn, St. Andrews. Norwich, on receipt of postage stamps. 
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EDUCATION AT ZURICH—Mr. DE 

BAUDISS, formerly one of the Assistant Masters at Wellington Col¬ 
lege. receives a limited number of PUPILS, and will have vacancies in 
October. The house is healthily situated, and the style of living is 
arranged to suit English habits. Mr. de Baudiss is assisted by compe¬ 
tent Masters, and is able to offer, in addition to French and German 
and the usual subjects of a liberal education, special facilities for the 
study of Physical and Mechanical Science. Advanced Pupils have the 
opportunity of attending the Lectures of the Polytechnic School, on 
Engineering, Agriculture, and other branches of Applied Science.—For 
terms and references apply to F. de Baudiss, Wiesenstrasse, Seefeld, 
Zurich. 


A GENTLEMAN who contemplates going 

to South Africa, sheep-farming, wishes to meet with a Companion with 
some knowledge of Natural Science and Veterinary Surgery, who 
would join him on mutual terras to be agreed upon.—Address 
Farmer,” care of the Publisher of Nature, 29, Bedford Street, 
Strand, London, W.C. 


A LARGE FARMER in one of the Southern 

Counties of England has a VACANCY for an Articled Pupil Could 
live with the family-—^Apply by letter to Mr. William Rutherford, care 
of the Editor of Nature, Bedford Street, Strand, W.C. 


The HEAD-MASTER of a Grammar School’ 

who is a Graduate of Cambridge, wishes to take two or three Pupiir 
with him on a 'Continental Tour during the month of August.-—Fo^ 
terms and further particulars apply to Head-Master, care of Nature 
20, Bedford Street, Covent Garden, London. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
Sie General Post Office. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48 , ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—100 Specimens .. One Guinea. 

British Fossik—100 „ . One Guinea, 

• Collections and Specimens of 
British -Fossils from the Crag to the Silurian inclusive. 
Detailed Caialo^tes j^ost-free. 


BEES, Four Hives of, for Sale, in Glass- 

hacked Observatory Hives, 20s. and ssr. each.—^A.B., 17, Bellamy 
Street, Balham. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lar. each. SALMON OBY & CO , by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8 j. ; Ladies* Chest Expanders from ss. 4 d. SAL¬ 
MON ODY & CO, 292, Strand, London, Established 1806. 


DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly Full Black. 
Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
Blot. 


Flows easily from the Pen. ^ 
Blotting-paper may be applied at the 
moment of writing. 


TO BE HA D OF ALL ST A TIONERS. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


FRY’S 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 
Awarded to J, S. FRY & SONS. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, M.ANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Magneltkm, See,), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
®n application. Orders exceeding £2 in. value delivered free to any 
rsulwdy station in England. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 


FOR SALE. 

AN AMATEUR’S COLLECTION of FOS- 

SILS (stratigraphically arranged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells. Suitable for a student of Primeval and Progres¬ 
sive Natural History. For particulars apply to X.Y.Z., care of the 
Publisher of Nature, 29, Bedford Street, Strand, W.C. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

fBj> ia ike Rojal Institution of Great Britain}. 

Spectroscopes, Microscopes, Polariscopes, 

and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

'y,^ ESTABLISHED 1S43. 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to he the most effec¬ 
tive invention in the curaiive treaimeiit of Hernia. The use of 
a steel spring, so often hurtful m its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAlN PAD and 
PATENT LEVER, httirg with so much ease and closeness 
that it cannot be detected, and may be w'orn during sleep. A 
descriptive circulai may be had, and the Truss (which cannot 
fad to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer. 



JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, i6s,, sis., 26s. 6^., and 31J. 6d. ) 
,, Double ,, 315. 6^., and 52J. 6if. > 

,, Umbilical „ 4.2s, and 52^. 6d. } 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6 d., 7s. 6 a., 105., and i 6 j. each. 
Postage free. 


JOHN WHITE, Mantifacturer, 228, Piccadilly, London. 
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In i8mo, cloth, price xs. 6d. 

INTRODUCTION 

TO 

IRISH FARMING 


THE ONLY CHEAP FARMERS’ NEWSPAPER* 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CFIRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agriculture, 


BY 

THOMAS BALDWIN, M.R.I.A., 

Superintendent of the Agricultural Department of National Education in 
Ireland, and Author of various Treatises on Agriculture, 


Contents:- 


CHAPTER I. i 

Manures « 

I. How Land becomes Exhausted 
s. Farmyard Manure 

3. Liquid Manure 1 

4. Artificial Manures | 

5. Lime j 

CHAPTER II. I 

The Crops to Grow, and How to ; 
Grow them 
I. The Potato 
2- Carrots and Parsnips 

3. Turnips and Mangold Wurtrel 

4. Cabbage and Rape 

5. Grtdn Crops 

6. Beans and Peas 

7. Forage and Herbage Crops 
L Clovers 
9. The Grasses* 

10. Haymaking 

11. On Flax 

CHAPTER III. 

Live Stock 

1, On fhe Food of Animals 

2. The several kinds of Cattle ^ited 

to Irish Fanners 


CHAPTER III. (Continued) 

3. On the Rearing of Calves 

4. The Feeding of Milch Cows 

5. On Dairv Management 

6. On the Fattening of Cattle 

7. The Farm Horse 

S. On Sheep 

9. On Swine 
10. On Poultry 

CHAPTER IV. 

j Examples of Successful Farming 

1. A Farm of Five and a half Acres 

2. One-horse Farms 

3. Tw^o-horse Farms 

4. A Farm of 140 Acres of Good 

Deep Land 

5. A few General Consideradons on 

the Climate and other Matters 
affecting Irish Agriculture 

6. Examples on a Large Scale of the 

Foregoing Argument 

7. A Farm of 2,200 Acres in County 

Mayo 

8. On the Reclamation and Manage¬ 

ment of a Large Tract of Lmad 

CHAPTER V. 

Cottage Gardening 


A f£zv S£Z£CTIOA^S from NOTICES of the First Edition of 
Professor BALE WINS WORK on 
IRISH AGRICULTURE. 

‘ * The information it gives is sound and good. The hook proves the author 
is well qualified to fill the important office which he holds.”— John Chal¬ 
mers Morton, Esq., Editor of CycUjtesdia 0/ Agricttliuret &c. 

^ Pregnant with useful information for farmers of this country. If the 
rising generation be instructed and well grounded in what it sets forth, we 
have no fear for the result .”—Irish farmer's Gazette. 

It is one of the best and most useful books published by the Board, com¬ 
bining science -with practice. It is just the work w'luch suits the classes for 
which it is intended. It is written uith remarkable perspicuity.”— Free- 
maris ymmal. 

“ To landlords, agents, and farmers, large and small, we most heartily re¬ 
commend Mr. Baldwin’s book.”— Irish Farmer and Sd)oriS7nan. 

‘*Thisworkis just what the small farmer Newry Ex- 

aminer. 

“We would wish to notice at greater length this really valuable little 
manual, which cannot be too highly praised, or too strongly recommended to 
the study of our friends, the small fanners of Ireland. We heartily con- 
^atulate Mr. Baldwin on the success he has achieved, and welcome his 
fitlle work as a most valuable contribution to agricultural literature.”— 
NaNm. 

“ This is one of the most useful little volumes which we have ever had 
before us, and one which no student of agriculture should be without.”— 

Leinster E.rj>ress. 

No farmer should be without a copy of this treatise, which is plainly 
written, and pregnant with information.”—/mvl Times. 

** It ought to be in the possession of every farmer.”— Examiner. 

“We would wish to see thousands of copies purchased by those who have 
the means, and distributed amongst those small farmers to whom it may 
O'therwise be as a sealed book.”— Dublin E'oening Post. 

“ This treatise is sound, and comes very seasonably, when the Irish fanner 
has every inducement to improve Hs practice.”— The Field. 

“Mr. Baldwin’s hooks are thoroughly trustworthy. His subjects are 
treated in a masterly manner. May be heartily recommended as well-packed 
store-rooms of agricultural f2X;\sd*---Gardenerd Chronicle and Agricultural 
Gazette. 

“ W’e strongly recommend Mr. Baldwin’s books to the farmers. We ad¬ 
mire their lucidity ^^^a:din'gm^tT>----Wat£rfordMail, 

London : MACMILLAN & CO. 


Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and ocher Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to countjry subscribers by the first post 
on Tuesday morning. Price 3^., or prepaid, iss- a year post free. 

PuhHshed by W. PICKERING, 21, Arundel Street, Strand, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 24 pages Svo., with occasional Illustrations. 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1S64, contains standard articles and notes 
on all subjects connected with Entomolog;^', and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly hound in clothl may be obtained by purchasers of 
the entire set to date, at the increased price of lOJ. each ; the succeeding 
vols. may be had separately or togerijer at yj. each. 

London: JOHN VAN VOORST, i, Paternoster "Row. 

N.B,—Communications, &c„ should be sent to the Editors at the above 
address. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Fanners : also the Manurial Value of the Residue fiora 
each article. 

Opinions of the Pf^ess. 

“ It is clearly a very useful indicator.of the values of the foods for cattle. 
—^AfJieneeum. 

“ The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an * eye-opener ’ to many w’ho will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods .”—Sforting Times. 

“ A very useful table. The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association .”—Land 
and Water. 


Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reports and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading, 

Price 6 d. per month, or ss. per annum. Post Free. 

Vols. L, n., and III. of the “Agricultural Economist ” for 1S70, 1871, and 
1872, price js. 6d. each 

Pretaring for Publication (Seeona Edition); 

THE MINERAL CONSTITUENTS Re¬ 

moved FROM AN ACRE OF SOIL By an Average Crop ol 

Wheat, Oats, Barley, Turnips, See. ; also the Proportionate Keiertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard hlanurs, 
&c. Price One Shilling post free. 

London : 176, FLEET STREET, E.C., and 47, MILLBANK STREET, 
S.W. 


HOLLOWAY’S PILLS.—In general de- 

bility, mental depression, and nervous irritability, there is no medicine 
which operates so like a charm as these Pills. They purify the blood, 
soothe and strengthen the nerves and system, give tone to the atottach, 
elevate the spirits, and, in fact, make the patient sensible of a ^tai and 
most delightful revolution in his w-bole system. They may com¬ 
mended most unreservedly as the very best family medicine inearistesnee. 
Though so powerfully efficacious, they are siugulariy miM in their 
operation, and might be given with perfect confidence to dsKcate wenoen 
and y oting children. They contain not a grain of moitroiry or any ether 
noxious substance, and cannot do harm. D^rficate femal'^ and aE per¬ 
sons of sedentary habits wiE find these Pffis a bleslng. 
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MR. 


MURRAY'S 


MR. 


MURRAY'S 


FOREIGN HANDBOOKS. 


ENGLISH HANDBOOKS. 


HANDBOOK of TRAVEL TALK. 3^. 6^/. 

„ HOLLAND, BELGIUM, and the RHINE to MAY- 

ENCE. 6.". 

„ NORTH GERMANY, and the RHINE to SWITZER¬ 

LAND. 

„ SWITZERLAND and the ALPS, qs, 

,, SOUTH GERMANY and the TYROL. loj. 

„ FRANCE and the PYRENEES. 12^. 

„ PARIS and its ENVIRONS. 3^- 

„ PLAN of PARIS. 3J. 6d. 

„ CORSICA and SARDINIA. 4^. 

„ ALGERIA. ‘ 6 j. 

„ NORTH ITALY and VENICE, ioj. 

,, CENTRAL ITALY and FLORENCE. lo^. 

„ RO]ME and its ENVIRONS, loj. 

„ SOUTH ITALY and NAPLES, loj. 

„ PORTUGAL and LISBON. 9^. 

,, SPAIN and ANDALUSIA. 2 vols. 24^. 

„ RUSSIA and FINLAND. 155. 

„ NORWAY. 6^. 

„ SYRIA and PALESTINE. 2 vols. 24^. 

„ MAP of PALESTINE. 12^. 

,, BOMBAY and MADRAS. 2 vols, 12^. each. 

„ EGYPT and the NILE. 15^. 

,, TURKEY and CONSTANTINOPLE. 15.?. 

„ GREECE and IONIAN ISLANDS. 15^. 


HANDBOOK fot LONDON. 3^. 6d. 

„ ESSEX, CAMBRIDGE, SUFFOLK, and NOR. 

FOLK. 12^. 

„ KENT and SUSSEX. loj. 

„ SURREY, HANTS, and ISLE of WIGHT, iw. 

„ BERKS, BUCKS, and OXON. 7s. 6d. 

WILTS, DORSET, and SOMERSET. loj. 

„ DEVON and CORNWALL. i2.y. 

„ GLOUCESTER, HEREFORD, and WORCES- 

TER. 9^. 

„ SOUTH WALES. 7s, 

„ NORTH WALES. 7.?. 

„ DERBY, STAFFORD, LEICESTER, and NOTTS. 

9 ^. 

„ SHROPSHIRE, CHESHIRE, and LANCA- 

SHIRE. io.<r. 

„ YORKSHIRE. T2.t. 

„ DURHAM and NORTHUAIBERLAND. 9s. 

„ . WESTMORELAND and CUMBERLAND. 

„ MAP of the LAKE DISTRICT, sj. 6ii, 


HANDBOOK—SCOTLAND, 
HANDBOOK—IRELAND, izs. 


JOHN MURRAY, Albemarle Street. 


JOHN MURRAY, Albemarle Street. 


On the rst of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANi^, 

BRITISH AND FOREIGN, 

Edited hy Hekry TitniEN, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1S74 (lar. post free in the United Kingdom) payable 
advance to the publishers, Messrs. Ranken. and Co., Drury House, St. 
Mary-le-Strand, London, W. C., of whom may be obtained the volume for 
1873 (price i6r, 6d. hound in cloth): also covers for the volume (price u.), 
and back numbers. 


THE BREWERS’ GUARDIAN : 

A Fortnightly^Paper devoted to the Protection of Brewers^ Interests, 
Licensmg, Legal, and Parliamentary Matters. 

Review OF the Malt and Hof Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers* Society. 

(Founded 1822.) 

“ The Brewers" Guardian*’ is published cm the Evenings rfevery alteraat 
Tuesday,__ and is the only journal offidaliy fiosnected widt brewing intearests 
^Subswptitm:., x 6 s. 6 d, per annum, p£« free, dating from any quarter-day 
Sin^te Defies, eadi. Registered for tratismisskm abrmd. 

' Ikmd Coait, "WaUMrook, IxmdoB, E.C% 


Just ptjhlished, with S Illustrations, Svo, cloth, price 21s. 

The BIRDS of SHETLAND, with Observa, 

tions on their Habits, Migration, and Occasional Appearance. By the 
late HENRY L. SAXBY M.D. Edited hyhis Brother, Rev. Ste;^ 
PHEN H. S.AXBY, of East Clevcdon. 

Edinburgh: MACLACHLAN & STEWART. 

London: SIMPKIN, MARSHALL, & CO. 


This day, in 8vo, price 14s-., with Woodcuts. 

ETRUSCAN RESEARCHES, By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents :—^The Prologue—^Tyrrhenians and Turanians—Ethnographical 
Notes on the Etruscan People—The Etruscan Mythology—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship—^I’he Bilingual Inscriprions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 

London: MACMILLAN & CO. 


Svo, sewed, 

COMETS and the NEW CpMET of 1874. 

With complete popular Account of all that is known of these wonder-t 
fid bodies which are so great a perplexity to science. 

London; WILLIAM TEGG & CO«, Pancras Lane, Cheapside, 
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Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 8, bound in cloth, price lor. 6^/. 

Cloth Cases for binding all the volumes, price ir. each. 

Reading Cases to hold 26 numbers, price 2^. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


THE EXTENSION 

OF THE 


8UB-WEALDEN 

At Netherfield, 


EXPLORATION 

near Battle. 


COMMITTEE. 

Professor Ramsav, LL D. F.RS., Director-General of Geological 
Survey. 

Sir Phillip de Guay Malpas Egerton, Bart., M.P. F.RS. 

Sir John Lubdock, Bart. M.P. F.R.S. F.L.S. F.G.S. 

Sir John Hawkshaw, C.E., 33, Great George Street, Westminster. 
John Evans, Esq, F.R.S. F.G.S., President of Geolo^rical 
Society. 

R. Godwin Austen, F.R S., PiesideEt of Section C, Briiish, Asso¬ 
ciation, 1375. 

Joseph PfEsxwicH, Esq., F-R.S., Ex-President of the Geological 
Society of London. 

Waringtcn hM\TH, Esq., F.R.S., Chief Irspector of Crown 
iMir.es 

H. W. Bristov.', E.«q , F.R.S , Director of Geological Survey. 
Thomas Hawksley, Esq., Ex-President of the Institute of Civil 
Engineers. 

W. Boyd Dawiiins, Esq., M.A. F.R.S. F.G.S., Owens College, 
Manchester. 

W. Toplev, Esq., F.G.S., Geological Snr\xy of England. 
Profe-ssor Rupert Jones, F.G S., Royal Military College, Sand¬ 
hurst. 

H. Woodward, Esq., F.R.S-, British Museum. 

S. Owens, Esq., Whitefriars, Fleet Street. 

Roeert Etheridge, Esq., Jermyn Street Museum, Hon. Sec. 

i^pro, ian.] 

Henkv Willett, Esq., F.G.S-, Arnold House, Brighton. 


The object of tliis work, commenced on the occasion of the meeting 
the British Association at Brighton in 1S72, is to ascertain the thickness o" 
the Secondary Strata in the Wealden area, and the depth and nature of the 
Underlying Palaeozoic Formations. 

These latter, consisting of the Silurian, Devonian, and Carboniferous 
series, rise to the surface in Belgium, where the coal is largely worked ; they 
pass under the chalk in the north of France, and reappear in Somersetshire 
and South Wales. They therefore range under the south-east of England 
at a depth now sought to be ascertained ; and there is reason to believe that 
they lie at a depth not exceeding 1,500 to 2,000 ft. at Battle. 

This determination, therefore, of the underground structure 01 the 
Wealden, is a point of great scientific interest, and one of national 

and eememkai injpariauce, as it may help to indicate the line taken under¬ 
ground iy the ccai-measures of Belgium and Somerset. 

A sum of 3, coo has been C3llected by private sub.scription, and spent in 
this resesrch, and a depth of 1,000 ft. reached, but as yet without any posi¬ 
tive result. The beds traversed belong to the Lower Wealden, Purbeck and 
Portland series, Kimmeridge clay; and ihe Bering has now reached the 
Oxford clay. 

It is most desirable that the vrorlc should not be discontinued in the pre¬ 
sent stage for w^ant cf funds, and the Committee therefore make an earnest 
appeal for further assistance. 

Henry Willett, Esq, of Arnold House, Brighton, who has so ener¬ 
getical!:^ superintended the work, has kindly consented, at the special request 
of the Committee, to receive Subscriptions, and to continue to act as Trea¬ 
surer and Honorary Secretary, 

Signed, on behalf of the Committee, 

ANDREW R 4 MSAY, . 
JOHN EVANS, 

JOSEPH PRESTWICK, 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous' Curves on Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (3 ft- 
X I ft. square), A’-hich serves as a Stand for the iastrument to 

work on ... .. ... .. ... ... ;^I2 o o 

Reflectors for projecting the Figures on the Screen . 2 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : i to i : 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution •.. £$ S o 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 

(Three minutes* walk from South Kensington Museum), 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW. 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
ReHews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: i homas Cook and ’ Son, Excursionists, Ludgafe 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s ** Natural History of Sel- 
bome,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturaliststhose who delight in observing 
the manners, habits, the private lives, thp migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, i. Paternoster Row, 


TO SECRETARIES OP SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having hem suggested that ihe publicadion of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies wmdd he finmd very usepd^ not only 
to the Members of such Societies^ but to all who are interested in 
scientific and literary subjects, ihe Rubliskers have determined to 
devote a portion o; their Advertisement columns to this purpose, and 
to insert liiOTlC^S OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, at the nominal charge oj One SMlHng 
insertion. 

The Publishers of Nature wdl be glad if the SeerMaries of 
Socidti&^ will aid them- in their mdeavmrs to make f his wsekif 
Diary as complete and usepd as possible. ' Notkes mknded for 
insertwn therein must be smi, adeb^es-sed to ihe Publi^'ers^ ^ 
Wedn^day Mornings. 

Office— 29* BEDFORD STREET, STRAND. 
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WORKS BY I. TODHUNTER, M.A., F.R.S. 


Perspicuous language, vigorous investigations, scrutiny of difficulties, and methodical treatment, characterise Mr. Todhunter’s 

works .”—Civil Engineer. 

ALGEBRA. For the Use of Colleges and Schools. Sixth Edition. Crown 8vo, cloth. 

7 j . (yd. 

This work contains all the propositions which are usually included in elementary treatises on Algebra, and a large number of 
Examples for Exercise. The author has sought to render the work easily intelligible to students, without impairing the accuracy 
of the demonstrations, or contracting the limits of the subject. The Examples, about sixteen hundred and fifty in number, have 
been selected with a view to illustrate every part of the subject. The work will be found peculiarly adapted to the wants of 
students who are without the aid of a teacher. The Answers to the Examples, with hints for the solution of some in which assist¬ 
ance may be needed, are given at the end of the book. In the present edition two New Chapters and Three Hundred miscellaneous 
Examples have been added. 

KEY to ALGEBRA for the USE of COLLEGES and SCHOOLS. Crown 8vo., los. 6d. 
An ELEMENTARY TREATISE on the THEORY of EQUATIONS. Second Edition, 

revised. Crown 8vo, cloth, 7^. (yd. 

This treatise contains all the propositions which are usually included in elementary treatises on the theory of Equations, 
together with Examples for exercise. These have been selected from the College and University Examination Papers, and the 
results have been given when it appeared necessary. In order to exhibit a comprehensive view of the subject, the treatise includes 
investigations which are not found in all the preceding elementary treatises, and also some investigations which are not to be found 
in any of them. For the second edition the work has been revised and some additions have been made, the most important being 
an account of the Researches of Prof. Sylvester respecting Newton^s Rule. 

PLANE TRIGONOMETRY. For Schools and Colleges. Fourth Edition. Crown 8vo, 

cloth, 

The design of this work has been to render the subject intelligible to beginners, and at the same time to afford the student the 
opportunity of obtaining all the information which he will require on this branch of Mathematics. Each chapter is followed by 
a set of Examples ; those which are entitled Miscellaneous Examples, together with a few in some of the other sets, may be advan¬ 
tageously reserved by tbe student for exercise after he has made some progress in the subject. In the Second Edition the hints for 
the solution of the Examples have been considerably increased. 

A TREATISE on SPHERICAL TRIGONOMETRY. Third Edition, enlarged. Crown 

Svo, cloth,-4r, (yd. 

The present work is constructed on the same plan as the treatise on Plane Trigonometry, to which it is intended as a sequel 
In the account of Napier’s Rules of circular parts, an explanation has been given of a method of proof devised by Napier, which 
seems to have been overlooked by most modem writers on the subject. Considerable labour has been bestowed on the text in order 
to render it comprehensive and accurate, and the Examples (selected chiefly from College Examination Papers) have all been care¬ 
fully verified. 

PLANE CO-ORDINATE GEOMETRY, as applied to the Straight Line and the Conic 

Sections. With numerous Examples,^ Fourth Edition, revised and enlarged. Crown 8vo^ cloth, (yd. 

The author has here endeavoured to exhibit the subject in a simple manner for the benefit of beginners, and at the same time 
to include in one volume all that students usually require. In addition, therefore, to the propositions which have always appeared 
in such treatises, he has introduced the methods of abridged notation, which are of more recent origin • these methods, which are 
of a less elementary character than the rest of the work, are placed in separate chapters, and may be omitted by the student at 
first* 

A TREATISE on the DIFFERENTIAL CALCULUS. With numerous Examples. Sixth 

Edition. Crown Svo, cloth, lOs. 6d. 

The author has endeavoured in the present work to exhibit a comprehensive view of the Differential Calculus on the method of 
limits. In the more elementary portions he has entered into considerable detail in the explanations, with the hope that a reader 
who is without the assistance of a tutor may be enabled to acquire a competent acquaintance with the subject. The method adopted 
is that of Differential Coefficients. To the different chapters are appended Examples sufficiently numerous to render another book 
unnecessary; these Examples being mostly selected from College Examination Papers. This and the following work have been 
translated into Italian by Prof. Battaglini. 

A TREATISE on the INTEGRAL CALCULUS and its APPLICATIONS. With 

numerous Examples. Fourth Edition, revised and enlarged. Crown Svo, cloth, lOs. 6 d. 

This is dedgned as a work at once elementary and complete, adapted for the use of beginners, and sufficient for the wants of 
advanced students. In the selection of the propositions, and in the mode of establishing them, it has been sought to exhibit the 
pmdples clearly, and to illustrate all their most important results. The process of summation has been repeatedly brought forward, 
with the view of searring the attention of the student to the notions which form the true foundation of the Calculus itself, as well as 
of its most valuable applications. Every attempt has been made to explain those difficulties which usually perplex banners, 
especially with refeimce to the imiis of int^rations. A new method has been adopted in regard to the transformation of multiple 
int^rals. The last chafto: deals with the Calculus of Variations. A large collection of Exercises, selected from College Examina¬ 
tion Papers, has been appoided to the several chapters. 

EXAMPLES of ANALYTICAL GEOMETRY of THREE DIMENSIONS. Third 

Edition, revised. Crown Svo, cloth, 4 r, 

.... MACMILLAN & CO., LONDON. 



July 23, C874J 


NATURE 


xevii 


JUDSON'S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 


‘^THE GARDEN/’ 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


Completely dyed in 10 minutes without soiling the hands, 

FuH Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual- Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bemouses, 
Shetland shawls, or any small article of dress, can easily he dyed in 
a lew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &:c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite, 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds maj" be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON S DYES. Charming Bouquet may be thus composed. 


THE GARDEN ’’ is conducted by William Robinson, F. L.S., Author 
of Hardy Flowers,** Alpine Flowers for English Gardens," " Hie 
Parks, Promenades, and Gardens of Paris,** &c.; ^d the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden. Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The WHd Garden. 

The Kitchen Garden. 


“ THE GARDEN ** may be obtained through all Newsagents and at the 
Railway Bookstalls, at per Copy. It may also be had direct from the 
Office at sr. for a Quarter, gj. qd. for a Half-year, and lOJ. ^d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, S.W. 


THE 


JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot w’ater. 

JUDSON’S DYES'.—For Colouring Archi¬ 
tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 


JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &;c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar ^d 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
Yoric, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Pbiladelphia, Pa., U.S.A. 


In royal Svo, cloth extra gilt, price 315. 

CONTRIBUTIONS to SOLAR PHYSICS. 

By J. NORM.A.N LOCKYER, F.R.S. I. A Popular Aceeunt of In¬ 
quiries into the Physical Constitution of the Sun, with especial refe¬ 
rence to Recent Spectroscopic Researches. IL Communications to the 
Royal Society of London and the French Academy of Sciences, with 
Notes. Illustrated by 7 Coloured Lithographic Plates and 175 Wood- 
cuts. 

“The first part of the work, presenting the reader with a continuous 
sketch of the history of the various inquiries into the physical constitution 
of the sun, cannot fail to be of interest to all who care for the revelations of 
modern science ; and the interest will be enhanced by the excellence of 
the numerous illustrations by which it is accompanied.”— AtJiencsum. 

“The book may be taken as an authentic exposition of the present state 
of science in connexion with the important subject of spectroscopic analysis. 
- . . Even the unscientific public may derive much information from it." 

—Daily News. 

London: MACMILLAN & CO. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.E.S. &c., 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In¬ 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve coUectioHS by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN. MARSHALL, and Co , Stationers* Hall Court. 


NEW VOLUMES OF THE CLARENDON PRESS SERIES. 

** SucIi Manuals, so admirable in matter, arrangement, and type, were never before given to the world at the same moderate 

price.*’— Spectator. 

The WORKS of HORACE. Edited with Introductions, Essays, and English Notes. By 

E. C. Wickham, M.A., Head Master of Wellington College. Vol, I. Odes and Epodes, Svo, I2j*. 

COWPER’S The TASK. With Tirocinium and Selections from the Minor Works. 

Edited, with Life and Notes, by H. T. Griffith, M. A. Extra fcap. Svo, 3.?. 

SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland, B.C.L. 

and C, L. Shad well, B.C.L. Fart I. Introductory Titles. Svo, 2s. (id. 

A CONSTITUTIONAL HISTORY of ENGLAND. Its Origin and Development. By 

W. STUBBS, M. A., Regius Professor of Modem History at Oxford, Vol. I. Crown Svo, I2x. 

GENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B. 

GEORGE, M.A. F.R.G.S. 4 to, 12s. 

Oxford : Printed at the “ Clarendon Press,” and Published by MACMILLAN & CO,, London, Publishers 

to the University. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c,, 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. ’ 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estmiates on Application. 


NOTIC E OF RE MOVAL. 

L. OERTLIRG. 

OF 27, MOORGATE STREET, ^ 

CHEMICAL BALANCE MANUFACTURER, 

Will Remove on the ist August to his New Factory, 

TURNMILL STREET, 

NEAR FARRINGDON STREET STATION. 


Now ready, royal 8vo, 764 pp., cloth, with over 200 Illustrations, price 34^. 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. InsE C,E., F,C,S., F.G.S., &c. 

Ancien Eleve de TEcolc des Mines, Paris 
“The value of the work is almost inestimable.”— Mining'journal. 

London: CHARLES GRIFFIN & CO., 10, Stationers’ Hall Court, 


IN THE PRESS. 

A NEW WORK BY SIR SAMUEL BAKER. 

ISMAILIA 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Grande IMedaiUe d^Or de la Societe de Geographie de Paris, Honorary Member of the Geographical Societies of Paris and 
Berlin, Author of the “ Albert N’yanza Great Basin of die Nile,” the “Nile Tributaries of Abyssinia,” “ Eight Years^ Wanderings 

in Ceylon,” “The Rifle and Hound in Ceylon,” &c. 

MACMILLAN & CO., LONDON. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

CISTIRNFILTERS, CHARGED SOLELY WITH ANTT WAT. CHARCOAL. requiring, when once fixed, no attention whatever. 

othea:«i. Vide Professor Fiankland’s reports to the Registrar-General, July 1866, November Portable Crtem 
wsot a Lastera Wmtx. 1867, and May ^70. See also the Zancet, January 12, 1867. Also Testimonials from Dr. Hassall, September Filter. 

aj, 1863 j Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1S72. 

. , , Price £x lor. and upwards. Portable Filterson this system, i sr. to £‘^. 

Fatroms^ and used by Her Majesty the Queen, at Osborne j by H.R.H. the Prince of Wales, at Sandring- 
fhike of Cambridge; the eizie of the Medical Profession; and at the London, St, 

Ge^^es, Fever, pid German Hospitals, and at Government barracks and lunatic asylums, and numerous in- 
ace. Wato Testing Apparatus, tos. 6 d. and 215. each, 
liancaeis Apj^imtus for Discovering the Presence of Impurities in Water” is a most convenient 

'n —Vide Dyke on the Preliminary Duties of Health Officers. 

tn hW^xs fiom 4s. 6d to 6s. each. Household and Fancy Filters from lar. 6d. 

m 0|K±^on, and full particulars obtained, on application to the Secretary, at the Office, 

STRANp^^ W.G. (Four Doors from Somerset House), LONDON. 

Water: its Iia|miities and Purification,” price, per post, zd. 




% R. Cla¥, att 7,a»d 8, ^et HiH, in the City of London, and published by Macmillan & Co. 

^ ^ ^^ ^ ^ ^ at tbe Oflsait, ^ and Boifowl Covent Garden.—T hdrsbay, July 23. 1S74. 
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BRITISH ASSOCIATION for the AD¬ 
VANCEMENT OF SCIENCE, 

22, Albemarle Street, London, W. 

The NEXT ANNUAL GENERAL MEETING wiU he held at BEL¬ 
FAST, commencing on WEDNESDAY, August 19. 

President-Elect^ 

Professor TYNDALL, D.C.L. LL.D. F.R.S, F.C.S. 

NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re¬ 
minded that, under an arrangement dating from 1S71, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organising Committees for the several Sections 
before the beginning of the iMeeting. It has therefore become necessary'', in 
order to give an opportunity to the Committees of doing justice to the seve¬ 
ral communications, that each Author should prepare an Abstract of his 
Memoir, of a length suitable for insertion in the published Transactions of 
the Association, and that he should send it, together with the original Me¬ 
moir, by book-post, on or before August i, addressed thusGeneral 
Secretaries, British Association, 22, Albemarle .Street, London, W. For 

Section.” If it should be inconvenient to the Author that 

his paper should be read on any particular day, he is requjeste-d to send in¬ 
formation thereof to the Secretaries in a separate note. 

G. GRIFFITH, M.A., 

Assistant General Secretary, Harrow. 


GEOLOGICAL MINERALOGY.—SIX 

ELEMENTARY LECTURES on ROCKS and METALLIC MINE¬ 
RALS, adapted to a Juvenile Audience, will be given by Professor 
TENNANT, at his residence, 149, Strand, W.C., on AUGUST, 3, 4, 
5, 6, 7, and 8, at 10 a. m. and 3 p.m. Terms—H alf a Gumea for the 
Course. 

Professor TENNANT wdll probably afterwards repeat the Elementary 
Xjectures oa Mineralogy and Geology given during last Easter and Christ¬ 
mas Holidays. 


PROFESSORSHIP IN BIOLOGY. 

DURHAM UNIVERSITY COLLEGES of 

MEDICINE and PHYSICAL SCIENCE, Newcastle-upon-Tyne.- 
It is proposed to establish a Chjir of Biologj^ combined with Physiology, 
in connection with ihe above I nstiuitions, in October next. Salary 450, 
with a portion of fees. Candidates for the office are invited to apply 
(with testimonials) to Theo. Wood Banning, Secretary to the College 
of Physical Science, Newcastle, before the isth August next, from 
whom full psurticuHrs as to duties, &c., may be obtained. 


TWO SCHOLARSHIPS and an EXHI¬ 
BITION in Natural Science, and a SCHOLARSHIP and EXHI¬ 
BITION iii__ Classics aiid__ Mathe-matics, wall be awarded by Open 
Competition in the First Week of October next, at St Mary’s Hospital 
Medical School For particulars apply to the Dean of the School, 

A. B. SHEPHERD, M.B. 


QUEEN WOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education or Boys. 

Special attention to Science, paruicularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus. F.R.S .; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S .; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


BIRKBECK LITERARY and SCIENTI- 

FIC INSTITUTION, Southampton Buildings, Chancery Lane-— 
Evening Classes are held iii the following Scientific Subjects :—Theo¬ 
retical Mechanics, Chemistry, Exper.mental Physios JMathematics, 
Geology, Mineralogy, Botany, Physiology, Biology, Microscopy, Physi¬ 
cal Geography, Applied blechanics. Steam, Practical Geometry, and 
Machine and Building Construction. Classes are also formed for Lan¬ 
guages, Literature, History, Law, Logic, Political Economy, Drawing, 
Shorthand, &c. Library of 7,000 volumes. Quarterly Subscription, 1^. 
Prospectus gratis on application. 


8UB-WEALDEN EXPLORATION 


At Netherfield, near Battle. 


The object of this work, commenced on the occasion of the meeting of 
the British Association at Brighton in 1872, is to ascertain the thickness of 
the Secondary Strata in the Weaiden area, and the depth and nature of the 
underlying Palaeozoic Formations. 

Th determination of the underground structure of the Weaiden, is 
a point of great scientific interest and one of gmr/ mitionai and econo 
nticai importmicey as it may help to indicate the line taken underground by 
the cual-measures of Belgium and Somerset. 

A sum of £3,000 has been collected by private subscription, and spent in 
this research, and a depth of 1,000 ft reached, but as jrz w.ib'Ut any posi- 
ti\e result. The beds traversed belong to the Lower WYalden, Purbeck and 
Portland series, Kimmeridge clay; and ihe boring nas now reached the 
Oxford day. 

It is most desirable that the w'ork should not he d‘^contmued in the 
sent stage for want cf funds, and the Committee therefore make an earnest 
appeal for further assistance. 

Subscriptions may be sent to Henry Willett, Esq., Hon:; Set. and 
Treasurer, Arnold House, Brighton. 

Signed, on behalf of the Committee, 

' ANDREW R4MSAY, 
JOHN EVANS, 

JOSEPH PRESTWICH. 
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ROYAL COUNCIL OF EDUCATION— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F-E.S.. F.S.A., 44. Berners Street. W 


MATHEMATICS and PHYSICS.—Mr. F. | 

HUME TALBOT, M.A., late Junior Student of Christ Church, Ox¬ 
ford, First-Class in Mathematics and Natural Science, receives a few 
PUPILS, in a country home, and prepares them for the Army and 
Military Colleges, the Universities and the Scientific Professions. For 
further particulars apply to Mr. F. H. Talbot, Speen, Newbury, Berks. 


SCIENCE TUITION by CORRESPON- 

DENCE.—Subjects: Botany, Elementary Chemistry, and Practical 
Use of the Microscope. Pupils will have the use of a large Scientific 
Library, Apparatus, &c.—For Terms, address H., care of Macmillan 
& Co., 29, Bedford Street, Strand, London, W.C. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who is a Chemist and Amateur Astronomer, and 
possesses also some Literary Ability, wishes for an ENGAGEMENT 
in which these qualifications would he of service.—D.W., Doctor’s Cot¬ 
tages, South Shore, Blackpool. 


A GENTLEMAN who contemplates going 

to South Africa, sheep-farming, wishes to meet with a Companion with 
some knowledge of Natural Science and Veterinary Surgery, who 
would join him on mutual terms to he agreed upon.—Address 
“ Farmer,” care of the Publisher of Nature, 29, Bedford Street, 
Strand, London, W.C. 


A LARGE FARMER in one of the Southern 

Counties of England has a VACANCY for an Articled Pxipil. Could 
live with the family.—^Apply by letter to Wilham Rutherford, care 
of the Editor of Nature, Bedford Street, Strand, W.C. 


The HEAD-MASTER of a Grammar School, 

who is a Graduate of Cambridge, wishes to take two or three Pupils 
with him on a Continental Tour during the month of August.—For 
terms and further particulars apply to Head-Master, care of Nature, 
aq, Bedford Street, Covent Garden, London. 


BEES, Four Hives of, for Sale, in Glass- 

hacked Observatory Hives, 2or. and 25^. each.—^A.B., 17, Bellamy 
Street, Balham. 


TO. NATURALISTS and GEOLOGISTS. 

—The ORFORD C-ASTLE COLLECTION OF CRAG FOSSILS. 
(See Advertisement in Nature of June iSth.) For particulars of these 
Collections address Fredc. Collingwood, Esq., F.G S., 4, St. Martin’s 
Place, Trafalgar Square, superscribed “ Orford Castle Fund.” 

July 8 th, 


FOR SALE. 

AN AMATEUR’S COLLECTION of FOS- 

SILS (^ratigraphically arranged) Precious Stones, Agates, Sea, Land, 
and F^i^Water Shells, Suitable for a student of Primeval and Progres- 
^ve Natural Hiaory. For particulars apply to X.Y.Z., care of the 
Publisher of Nature, 29, Bedford Street, Strand, W.C 


TELESCOPE FOR SALE.—A Six-inch 

EQUATORIAL by Messrs. Cooke and Sons.—For full particulars 
apply to Capt. E- Blames, Brlilington-Quay, - ■ ■ 


NATURE.—W^Rntcd. ciccin Copies of Nos. 

' 13, and ij€. Nature Ofice, Bedfood Stre^ Strand, W.C 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty Wilham TV 
From lor. each, SALMON ODY & CO., by appointment to the Armv 
and Navy, 292, Strand, London. Price List post free. ‘ ^ 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8r.; Ladies’ Chest Expanders from ks. 6d. SAT 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to an, 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX- 
CHANGE STREET, MANCHESTER, supply all the Apparatm 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat 
Electricity, Magnetism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. _ Orders exceeding ;^2 in value delivered free to any 
railway station in England. 

NORFOLK AND NORWICH NATU- 
RACISTS’ SOCIETY, 

The TRANSACTIONS for 1873-74, containing, with other original 
Papers, a List of the FISHES of Norfolk, with Introduction and Remarks 
by Dr. Jno. Lowe. Price zs. to non-members. 

Also a Supplement containing a List of the LEPIDOPTERA of Norfolk, 
-with Remarks on the rarer Species, by Chas. G. Barrett. Pp. 80. Price 
2s. to non-members. 

Sent post-free by the Assistant-Secretary, Mr. Jno. Quinton, jun., lite¬ 
rary Institution, Sc. Andrews, Norwich, on receipt of postage stamps. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, 1841-1872, is now ready, including both Authors 
Names and Subjects. It may be obtained by Fellows at the Society’s 
Rooms, price sr., by post sr. 4d. ; and by Non-Fellows at the Publisher’s, 
J. Van Voorst, i, Paternoster Row, price 10s. 

The JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of all Papers on Chemistry, and its 
relations to Physiology and the Arts, published in British or Foreign 
Journals. It is issued monthly, and may be obtained by Non-Fellows 
of Mr. Van Voorst by a subscription of xs. 


HOLLOWAY’S PILLS.—Palpitation of the 

heart is frequently not only felt but heard ; prevents sleep, and begets 
the utmost dread of impending suffocation. These Pills are particularly 
recommended for removing this affection, because they strengthen the 
nervous and the debilitated, who are much more liable to this malady 
than other persons. Holloway’s Pills so improve the digestion, increase 
the action of the liver, and give activity to the bowels, that giddiness, 
headache, and nausea depart as the palpitation diminishes, and the suf¬ 
ferer at once experiences the most indescribable relief from anxiety. 
Holloway’s Pills form the best alterative and aperient in all cases of 
convalescence from fevers, inflammations, neuralgia, and all chronic 
diseases which have impoverished the blood and brain. 


I W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

fJBjf Ajf^ointment io the Royal hisHiutioft of Great Britain,}. 

i Spectroscopes, Microscopes, Polariscopes, 

; and every variety of Philosophical Apparatus, 

I II & 12, BEAK STREET, REGENT STREET, W., 

I 

j i^, BROMPTON ROAD, S.W. 


ESTABLISHBD 1843. 
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THE QUARTERLY REVIEW, No. 273, 

IS JUST PUBLISHED. 

CONTENTS. 

1. ThelsleofWiglit. 

II. Primitive Man—Tylor and Lubbock. 

III. The Countess of Nithsdale. 

IV. English Vers de Societe. 

V. Motley's John of Barneveld—Diplomacy in the i6th Century. 
VL The Labour Movement at Home and Abroad. 

VIL Japan as it was and is. 

VHI. Victor Amadeus : a Reversal of History. 

IX. The State of the Church. 

JOHN MURRAY, Albemarle Street. 


THE BRITISH QUARTERLY REVIEW 

For July, No. CXIX., is now ready, price 6 s., containing;— 

1. The Depths of the Sea. 

2. David Friedrich Strauss. 

3. Lord Eilenborough’s Indian Administration. 

4. Science, Philosophy, and Religion. 

5. The Primaeval Archgeology of Rome. 

6. Far Russia. 

7. The Tory Administration. 

S. Finger Rings. 

9. Contemporary Literature. 

London; HOLDER & STOUGHTON, 27 and 31, Paternoster Row. 


The JOURNAL of the ANTHROPOLOGI¬ 
CAL INSTITUTE oj GREAT BRITAIN and IRELAND, No. 9, 
Jannaj^ 1874, Illustrated, price 6s. contains:—Papers on Anthropological 
Statistics from Schools; Ancient Burial Ground of Peru; Anthropology at 
Bradford; the Siah Posh Kafirs ; Hieroglyphics of Easter Island; Ex¬ 
ploration of Caves Ha and Pontnewydd ; a Human Fibula from Victoria 
Cave; Translation of the Han Annals ; Westerly Drifting of the Huns; 
the Nagas; Monuments of the Khasi Hills ; Description of a Samoiede 
Skull; Skulls from the Peat of Ely.—^The Annual General Meeting and 
Presidential Address of Prof. Busk, with Discussion and Anthropologi¬ 
cal Miscellanea. 

TRUBNER & CO., Ludgate Hill, London. 


MACMILLAN'S MAGAZINE. 

No. 17S. FOR - 4 UGUST. 

Prick is. 

CONTENTS--- 

1. —“ Victor Hugo’s Dramas." By CamiUe Barrere. 

2. —“ Castle Daly; The Story of an Irish Home Thirty Years Ago." Chap¬ 

ters XVIX.—XVIII. 

3. —“ Addres.ses at Cheshunt College." By the Dean of Westminster. 

4. —“ The Convent of San Marco.” II. The Frate. 

5. —“ Church Reform: Local Government." 

On the Perception of the Invisible.” By G. F. Rodwell. 

7. — “ Foundling Hospitals in Italy.” By Lady Amberley. 

8 . — ‘^The Grouping of Plants." By H. Evershed. 
g.'—Pictura Poesis.” 

so.—“ The Civil Service of India.” By W. B. Scoones. 

MACMILLAN & CO., London. 


THE ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clar:^ Secretary to the Central Chamber of 
Agriculture, 

Devotes spedalattenrion to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,a» membe^), besides giving original papers on practical farming, 
and a mass of mteliigence of particular value to the a^culturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially re^rted in this Journal, which is despatched the 
evening so as to insure delivery to country subscribers by the first ^ost 
on Tuesday momiag. Price 3^., or prepaid, 151. a year pest free. 

Published by W. PICRERING, ai, Anm^el Street, Strand, W.C. 


SCIENTIFIC WORKS. 


T/ie Principles of Science. By Prof. 

JEVONS, F.R.S. A Treatise on Logic and Scientific Method. Two 
vols. 8vo, 25J. 


Elements of Physical Maniptdation. Py 

EDWARD C. PICKERING, Professor of Physics in the Massachu¬ 
setts Institute of Technology. Part I. 8vo, lor. 6 d. 


The Beginnings of Life: being some Ac- 

count of the Nature, Modes of Origin, and Transformation of Lower 
Organisms. By H. CHARLTON BASTIAN, M.D. F.R.S. With 
upwards of 100 Illustrations. 2 vols. crown Svo, 28s. 


First Prmciples of Chemical Philosophy. 

By J. P. COOKE, jun., Ervine Professor of Chemistry and Mine¬ 
ralogy in Harvard College. Crown Svo, 12s. Third Edition, revised 
and corrected. 


Acadian Geology. The Geologic Structure, 

Organic Remains, and Mineral Resources of Nova Scotia, New 
Brunswick, and Prince Edward Island. By J. W. DaWSON, 
LL-D. F.R._S., Principal of McGill College and University, Montreal, 
Second Edition, revised and enlarged. With Geological Map and Illus¬ 
trations, Svo, i8l 

Hereditary Genius: an Inqtdry into its 

Laws and Consequences. By FRANCIS GALTON, F.R.S, Svo, 

X2X . 


The Theory of Evolution of Living 

Tilings, and the Principles of Evolution, applied to Religion, con¬ 
sidered as illustrative of the Wisdom and Beneficence of the Almighty. 
By the Rev. GEORGE HENSLOW, M.A. F.R.S. Crown Svo, 6 s. 


The Shidenfs Flora of the British Islands. 

By J. D. HOOKER, C.B. F.R.S., President of the Royal Society, 
Globe Svo, lOL 6 d. 


Professor Huxley’s Lay Sermons, Ad- 

dresses, and Reviews. New’and cheaper Edition, js. 6d. 


Professor Htixlefs Critiqties and Ad- 

dresses. Svo, 10s, 6d. 


On the Genesis of Species. By St. George 

MIVART, F.R.S. Second Edition, vrith Notes in reference and reply 
to Darwin’s “ Descent of Man.” With numerous Illustrations. Crown 
Svo, gs. 

Habit and Intelligence, in Connection with 

the Laws of Matter and Force. By J. J. MURPHY. 2 vols. Svo, x6s. 

The Scientific Bases of Faith. By J. f. 

MURPHY. Svo, 14J. 


Sound and Music: a Non-mathematical 

Treatise on the Physical Constitution of Musical Sounds and Har¬ 
mony, including the oiief Acoustical Discoveries of Professor Helmholtz. 
By SEDLEY TAYLOR, M.A. Crown Svo, S^. 6 d. 

Contributions to the Theory of Natural 

SELECTION. * A Series of Essays. By ALFRED RUSSELL 
WALLACE. Second Edition, mth (joareesriotts and Additions. Crown 
8vo, 8s. 6 di 


MACMILLAN & CO., LONDON, 
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Now ready, royal 8vo, 764 pp., cloth, with over 200 Illustrations, price 34J. 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &c. 

* Ancien Eleve de VEcole des Mines, Paris 
“ The value of the work is almost inestimable.”— Joimial. 

London: CHARLES GRIFFIN & CO., lo, Stationers’ Hall Court. 


Will he published shortly. 

NEW VOLUME OF “ NA TURE SERIES. ” 

THE TRANSIT OF VENUS. 

BY GEORGE FORBES, B.A., 

PROFESSOR OF NATURAL PHILOSOPHY IN THE ANDERSONIAN UNIVERSITY, GLASGOW. 

With nuTnerous Illustrations. Crown Zvo. 


Now ready. 

A New and thoroughly Revised Edition of 

J. & A. CHURCHILL’S CATALOGUE OF 

560 MEDICAL and SCIENTIFIC WORKS. 

This Edition possesses the following New Feature.^ : — 

1. The Enlargement of the Catalogue to 84 pages. 

2. The Insertion of several Works wMch, for want of space, had been 

omitted from recent Editions.^ 

3. The number of Pages contained in each Work. 

4. The Date of Publication of each Work. 

5. A fuB Ipdex tCf Titles and Subjects to facilitate Reference. 

A Copy will be sent on receipt of one stamp for postage. 

II, New Burlington Street. 


The BIRDS of SHETLAND, with Observa- 

tions on their Habits, Migration, and Occasional Appearance. By the 
late HENRY L. SAXBY, M.D. Edited by his Brother, Rev. Ste¬ 
phen H. Saxbv, of East Clcvedon. 

Edinburgh: hlACLACHLAN & STEWART. 

London: SIMPKIN, MARSHx\LL, & CO. 


Just published, in 1 vol. royal Svo, Revised Edition of 

JERDON’S MAMMALS OF INDIA: a 

Natural History of all the Animals known to inhabit Continental India. 
Price 215 . 

J. WHELDON, 58, Great Queen Street, London. 


NATURES 

Nearly all the Back Numbers of Nature may be obtained 
any Booksdler, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C,, to whom all communications re¬ 
lating to AdVERT imCEJrtS should likewise be addressed. 

Now ready, VoL % b«jhd 'hl'cfoth, price x<3s, 6 d, 

Cloth Cases for binding aE the volumes, price, ir. 6tf. each. 
Reading Cases to hold 26 humbdrs, price 6 d. 

'To^be had through any booksdla:' or newwigeiit, or at the 

BEDFORD’ STREET, STR 4 ND, W,Q 


TISLEY’S 

pendulum; apparatus, 

With Tracer, &c., for drawing lissajous’ Curves oa Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X I ft- square), which serves as a Stand for the iiastrument to 

work on.•;^x3 o 0 

Reflectors for projecting the Figures on the Screen . 2 12 6 

N.R—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i: i to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal lastitution 5 So 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON road, S.W. 

(Three minutes’ walk from South Kensington Museum). 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully iUuS® 
teted, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
the General Post 0 £ 6 ce. 


THOMAS D. EUSSELL, 

GEOLOGIST & MICROSCOPIST 

48, ESSEX STREET, STRAND, W.Q. 

(Late of Arundel Street.) 

British Rocks—ico Specimens ... . One Guinea, 

British Fossils—100 „ ... ... ... One Guinea, 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusiveA 

Petmied Caiat&gites pmi-free. 
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TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


It having bean suggested that the publication of a weekly Diary 
in Nature of tlie Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found very useful^ not only 
to the Members of suck Societies, hut to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion 0} their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TURES, Sac., at the nominal charge oj One SiuHing for each 
insertion. 

The Pnblisliers of Nature will he glad if the Secretaries oj 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices intended for 
insertion therein must he sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office-~29, BEDFORD STREET, STRAND. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Cixemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &a &c. 

At Two Dollars and Twentj^-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spiuce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


London, 1851. Paris, 1855. London, 1863. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 


M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and an kinds of Scientific Instruments. 

Pillischer’s 
St- Thomas’s Hospital 
Microscope, 

As supplied to' the principal Uni¬ 
versities and Hospitals. 

Monocular, fs J Binocular, fio xos. 

PILLISCHER’S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from I- to Jjy inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERaiOMETERS, __ 

in Sterling Silver Cases, 3^ in., - 

14?.; 4J in., 17J. ;6 in , in Wooden 
Case, lor., including a Kew Certificate. 



ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 

88, New Bond Street, W., London. 


JUDSON’S DYES—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 


“THE GARDEN,” 


A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


** THE GARDEN ”is conducted by William Robinson, F.L.S., Author 
of ‘ ‘ Hardy Flowers,” “ Alpine Flowers for English Gardens," “ The 
Parks, Promenades, and Gardens of Paris,” &c. ; ^d the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects 
The Flower Garden. : 

Landscape Gardening. I 

The Fruit Garden. I 

Garden Structures. 1 

Room and Window Gardens. ! 
Notes and Questions. f 

Market Gardening. j 

Trees and Shrubs. ! 


regularly treated of in its pages — 
Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 

The Household, 

The Wild Garden. 

The Kitchen Garden. 


t« the GARDEN” may be obtained through all New’sagents and at the 
Railway Bookstalls, at 4d. per Copy. It may also be had direct from the 
Office at 5X. for a Quarter, gx. gd, for a Half-year, and lOx. 6 d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

4id 

37, Southampton Street, Covent Garden, S.W. 


JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 


JUDSON’S DYES,—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot hath of JUDSON’S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dj’e your Cartes de Visite. 


JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most e.\'quisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S dyes. Charming Bouquet may be thus composed. 


JUDSON’S DYES.—Ink—Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot ivater- 


PURE AERATED WATERS. 

■ ELLIS’S I 

RUTHIN WATERS, | 

Soda, Potass, Seltrer, Lemosiade, lithia, and j 
for GOUT, Lithia and Potass. j 

CORKS BBASDEB R. ELLIS ^ SON, RUTHIN,” and every ‘ 
Lal«l bears their Trade Mark. Sold everywhere, and Wholesale of i 
R. Ellis & Son, Ruthin, North Wales. . , | 

LONDON AGENTS;—W. Best &. Sons, Henrietta Street, Cavendish 
Square. * 


JUDSON’S DYES—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other iJiades. 

i 

j JUDSON’S DYES.—For Staining Wood— 

i Diluted with Water. They sink deeply into the fibre, and vvill not rub 

I off. They form the most economical stain on record. Light Brown for 

i mahogany colour is excellent! No. 2 Black for walnut; Canaty for 
I satin ; also black, lavender, magenta, and many o&er colomts. 

i SIXPENCE PER BOTTDE 

Of Chemists and Oilmen in London,, Chemiste and Stationers in the 
Goimteyi.. -' 
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NEW BOOKS. 


This day, in 8vo, price 21^. 

TRAVEL, 


A N arra- 


TELEGRAPH and 

‘ tive of the Tormation and Development of Telegraohic Communication 
between England and India, under the Orders of Her Majesty’s Go¬ 
vernment ; with Incidental Notices of the Countries traversed by 
the Lines. By Colonel Sir FREDERIC GOLDSMID, C.B. 
K.C.S.I., late Director of the Government Indo-European Telegraph. 
With numerous Illustrations and Maps. 


DEDICATED BY SPECIAL PERMISSION TO THE QUEEN. 

MENDELSSOHN. By Ferdinand Hiller. 

Letters and Recollections. Translated by M. E. von Glehn. With 
Lithographic Portrait from a Drawing by Carl Muller, never be.'‘ore 
published. Crown Svo, "js. (xt [This day. 


TECHNICAL TRAINING, By Thomas 

TWIN IN G (one of the Vice-Presidents of the Society of Arts). Being 
a Suggestive Sketch of a National System of Industrial Instruction, 
founded on a general diffusion of Practical Science among the People. 
Svo, I2J. [This day. 


Being 


BIRDS : their Cages and their Keep. 

a Practical Manual of Bird-keeping and Bird-rearing. By K. A. 
BUIST. With Coloured Frontispiece and other Illustrations. Crown 
Svo, i 


DISESTABLISHMENT 

DOWMENT, WHAT ARE THEY? 
MAN, D.C.L. Crown Svo, 2^“. 6E. 


AND DISEN- 

By EDWARD A. FREE- 
[This day. 


PRIMER of PHYSIOLOGY. By Dr. 

MICHAEL FOSTER, F.R.S. With numerous Illustrations, iSmo, 
cloth, (Macmillan's “ Science Primers.”) [This day. 


SCIENTIEIC CLASS BOOKS. 

POPULAR ASTRONOMY. By Sir G. B. 

AIRY, K.C.B., Astronomer Royal. Seventh Edition, iSmo" 
Illustrations, 4jr. 6d, ’ 

” Popular Astronomy in general has many manuals, hut none of thein 
supersede the Six Lectures of the Astronomer Royal under that title ^ 
speciality is the direct way in which every step is referred to the observatorv 
and in which the methods and instruments by which every observation k 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other yfa.yT-~Gmrdian 

ELEMENTARY LESSONS in ASTRO- 

NO MV. By J. NORMAN LOCKYER, F.R.S. With Coloured DU- 
gram of the Spectra of the Sun, Stars, and Nebulfe. New Edition 
iSmo, with Illustrations, 5s. 6d. ’ 

“ The hook is full, clear, and sound.”— Athenceum. 

QUESTIONS on the SAME. 6</. 

LESSONS in ELEMENTARY BOTANY. 

By Professor OLIVER, F.R.S. F.L.S. New Edition, i8mo, with 
Illustrations, price 4^. 6d, 

We know of no work so well suited to direct the botanical pupil's efforts 
as that of Professor Oliver .”—Natural History Review. 

LESSONS in ELEMENTARY CHEMIS- 

TRY. By Professor ROSCOE. New Edition, iSmo, with numerous 
Illustrations and Chromo-lithographs of the Solar Spectra, 4^. td. 

“A small, compact, carefully elaborated, and well-arranged manual.”-. 
SJ>eciator. 

ELEMENTARY LESSONS in LOGIC, 

Deductive and Inductive. By Professor JEVONS. With copious 
Questions and Examples, and a Vocabulary of Logical Terms. New 
Edition, i8mo, 35. 6d. 

Nothing can be better for a school-book.”— 

LESSONS in ELEMENTARY PHYSIO- 

LOGY. By Professor HUXLEY. New Edition, iSino, with nume* 
rous Illustrations, price 4^. 6d. 

QUESTIONS on the SAME. xs.6d. 

POLITICAL ECONOMY for BEGIN- 

NERS. By MILLICENT GARRETT FAWCETT. With Qu«- 
tions. New Edition, i8mo, 2J. 6d. 

“Clear, compact, and comprehensive. News* 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, with Introduction, Notes, and Appendices, by 
B. H. KENNEDY, D.I).» Regius Professor of Greek in the University 
of Cambridge. Crown Svo, 6s* [This day. 


ESSAYS and ADDRESSES, by PROFES- 

SOBS and LECTURERS of Owens College, Manchester. Published 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. 8vo, 14X. [This day. 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. By Professor MASSON. Crown Svo, 5^.' 

[This day. 


AGRAMMAR of the LATIN LANGUAGE, 

Part II. By H. J. ROBY, M.A., late Fellow of St. John's College, 
Cambridge. Crown Svo. [Immediately- 


MODERN UTILITARIANISM; or, the 

Sys^ms PMey, Bentham, and Mill exanuned and compared. By 
h' M.A, Professor of Moral Philosophy at Cambridge. 

Crown 8m ^ [Just ready? 


LESSONS in ELEMENTARY PHYSICS. 

By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy 
ia_ Owens College, Manchester. New Edition, iSmo, with Coloi^ 
'Diagram and numerous Illustrations, 4^. 

LESSONS IN ELEMENTARY ANA- 

TOM Y. By ST. GEORGE MIVART, F.R.S. &c.. Lecturer on Com¬ 
parative Anatomy at St. Mary’s Hospital, Author of “ The Genesis of 

” Species.” With upwards of 400 Illustrations. 

These Lessons are Intended for teachers and students of both sexes not 
already acquainted with anatomy. The author has endeavoured, by certm 
additions and by the mode of treatment, also to fit them for students in medi¬ 
cine, and generally for those acquainted with human anatomy, but desirous 
of learning its more significant relations to the structure of other auimals . 

“ It may be questioned whether any other work on anatomy contains in 
like compass so proportionately great a mass of information.”— Lancet. 

“The work is excellent, and should be in the hands of every student of 
human anatomy.”— Times. 

AN ELEMENTARY TREATISE ON 

STEAM. By JOHN PERRY, B E.. Whitworth Scholar, F.GS., 
late Lecturer on Physics at Clifton College. 4s. 6d. 

When hoys have acquired an elementary knowledge of Experimental Me¬ 
chanics and Heat it is well to teach them the application of the principles they 
have learnt, by some such course as is sketched in the present work, before 
proceeding to Electricity, Acoustics, and Light. The numerous examples 
and exercises will prove useful in all Physics classes; whether the whole 
course is follow'ed or not; to candidates for scholarships at the Universities 
and to boys preparing for the examinations at Woolwich and Cooper’s 


New Edition, corrected amd improved, extra fcap. Svo, 6s* 

FIRST FORMS of VEGETATION, B\i 

&e Rev. H'UGH MACMlLLAiJ, LL.D. F.R.S.E., Author of ‘*Bibl< 
Teachings m. Nature,” &c. With Cofourted Frontispiece and othe^ 
liiustratioiis. 


IN PREPARATION. 

ELEMENTARY LESSONS in PHYSICAL 

GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Professor of 
Geology at Edinburgh. With numerous Illustrations. 

ELEMENTARY LESSONS in GEOLOGY. 

By Professor GEIKIE. 


MACMILLAN & CO., LONDON, 


MACMILLAN & CO., LONDON. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft Vandage being ‘vrom found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD anii 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, PiccadiUy. 

Price of a Single Truss, r&j., aw., 26s. 6d.^ and 31J. 6E, 

,, Double ,, 3ir. 6</., 42s., and sar. V ' 

„ Umbilical,, 42^. and 52^. 6d. ) 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 41. 6cf., 7s. 6d., tos. , and idr. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, PiccadiUy, London. 



On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimen, M.B, F.L.S., British Museum, ass^ted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (12s. post free in the United Kingdom) payable _ 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1873 (price x6s. 6d. bound in cloth) : also covers for the volume (price w.), 
Hud back numbers. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S. &c.. 

Late President of the Entomological Society, 

The objects of the Entomologist are to give every information about In¬ 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. ^ Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium lor the exchange of specimens. 

Published on the First of every Month. 

. PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers’ Hail Court. 


This day, in Bvo, price 14?., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents :—The Prologue—^Tyrrhenians and Turanians—Ethnographicai 
Notes on the Etruscan People—The Etruscan Mytholo^—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship—The Bilingual Inscriptions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue- 

London: MACMILLAN & CO. 


CLARENDON PRESS PUBLICATIONS. 


A TREATISE ON ELECTRICITY AND 

MAGNETISM. By J. CLERK MAXWELL, M.A. F.R.S., Profes¬ 
sor of Experimental Physics in the University of Cambridge. 2 vols. 
8vo, 6^- 


The GEOLOGY of the VALLEY of the 

THAMES. By JOHN PHILLIPS, M.A. F.R.S„'Profess(jrof Geo- 
logy in the University of Oxford. With Coloured Map and numerous 
Illustrations. Svo, air. 

It does not often fall to our lot to open a hook devoted to Science, and 
to derive from it the large amount of pleasure, and at the same time of real 
instruction, which we have found in the pages of this volume.”— Aihencsmn, 


VESUVIUS. By John Phillips, M.A., 

F.R.S. With numerous Maps and Illustrations. Crown Svo, xos. 6d. 

^ “ Professor Phillips has undertaken to give an authentic history of Vesu¬ 
vius from the days of Crassus to the end of 1868, and to explain the pheno¬ 
mena of the burning mountain according to the laws of a rigid induction. 
His plan has been successfully carried out, and has resulted in a work of 
high value .”—Pall Nall Gazette. 


DESCRIPTIVE ASTRONOMY. A Hand- 

book for the General Reader, and also for practical Observatory work. 
With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, 
F.R.A.S., Barrister-at-Law. Deray Svo, cloth, 856 pp., price 215. 


CHEMISTRY FOR STUDENTS. By 

A. W. WILLIAMSON, Phil. Doc. F.R.S., Professor of Chemistry, 
University College, London. New Edition, with Solutions. Extra fcap. 
Svo, cloth, price Sr. 


EXERCISES IN PRACTICAL CHEMIS- 

TRY. By A G. YERNON HARCOURT, M.A F.R.S., Senior 
Student of Christ Church, and Lee's Reader in Chemistry ; and H. 
G. MADAN, M.A., Fellow of Queen’s College, Oxford. Series I., 
Qualitative Exercises. Second Edition. Crown Svo, price 7^. 6<i. 


AN ELEMENTARY TREATISE ON 

HEAT. By BALFOUR STEWART, LL.D. F.R.S., Professor of Natu- 
ral History in Owens College, Manchester. Ext. fcap. Svo, with nume¬ 
rous Woodcuts and Diagrams, ^s. id. New Edition, revised and 
enlarged. 

‘*The publication of this manual is exceedmgly well-timed; it includes 
within narrow limits the leading facts and principles of this younger-born 
of the Sciences, and for the mastery of the greater portion of the contents 
only requires ordinary intelligence on the part of the XQsA<ixP—S^ectator. 


FORMS OF ANIMAL LIFE. Being Out- 

lines of Zoological Classification based upon Anatomical Investigation, 
and illustrated by Descriptions and Specimens and of Figures. By G. 
ROLLESTON, M-D. F.RS., Linacre Professor of Physiology, Ox¬ 
ford. Demy Svo, price i6r. 


A TREATISE on ACOUSTICS. By W. 

J. DONKIN, F.R.S, Savilian Professor of Astronomy in the Umver¬ 
ity of Oxford. Crown Svo, price 7s. 6a. 


A SYSTEM OF PHYSICAL EDUCA- 

TION: Theoretical and Practical. With 346 Illustrations drawn by 
A. Macdonald, of the Oxford School of Art. By ARCHIBALD 
MACLAREN, The Gymnasium, Oxford. Ext. fcap, Svo, price qs. 6d. 

“ The work before us is one which should be in the hands of every school¬ 
master and schoolmistress. It is marked in every line by good sense, and 
is so clearly written that no one can mistake its Lancet. 


ELEMENTS OF NATURAL PHILOSO¬ 

PHY. By Sir ^Y. THOMSON, LL.D. D.C.L. F.R.S., Professor 

of Natural Philosophy, Glasgow : and P. G. TAIT, M.A,* Professor 
of Natural Philosophy, Edinburgh. Parti, 870,94. 


Oxford: Printed at the Ciarendon Press, and Published by 
MACMILLAN & CO,, London, Publishers to the Uniyersity, 
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VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 

The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in ail complaints arising from acidity. 
They make the blood more alkaline and less coagulable, and promote its circulation. In the derangement of the digestive functions, 
and in all the chronical disorders of the abdominal organs, their good effects are shown. The Waters of Vichy arc alkaline and 
gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral waters they are 
the most exported. 

NOTIC E OF RE MOVAL. 

L. OERTLING, 

OF 27, MOORGATE STREET, 

CHEMICAL BALANCE MANUFACTURER, 

Wild Remove on the ist August to his New Factory, 

TURNMILL STREET, 

NEAR FARRINGDON STREET STATION. 

NOWREADY. 

PRICg is. 

NEW VOLUME OF “SCIENCE PRIMERS.” 

PRIMER OF PHYSIOLOGY. 

BY 

MICHAEL FOSTER, M.A., M.D., F.R.S., 

FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 

JVzt/i Ilhist? aiio7is» 

MACMILLAN & CO., LONDON. 


Now Ready» I rice One Shlliing, 

A R T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR JULY 1874. 

AYITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELTOTYPE AND OTHER PERMANENT PRCCESS^ES. 

Edited by JOHN FORBES-ROBERTSO N . 

“ ARS ARTIS CAUSA,; ITAQUE HOMINIS.’' 

Contents of July Number —Our Illustrations:—“Thomas Carlyle,” by J. D. Crittenden. 2. “Mother 
and Child/by W. Cave Thomas. 3. “ Queen Elizabeth appointing her Successor/ by R. Smirke,' R.A.—The Exhi¬ 
bitions. The Decoration of St. Pauls.—Art Notes and Gossip.—Reviews. 

notice.—T he Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engiavmg, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. j r 

r a those connected with Artistic manuracture wishing their works to be reproduced in the pages 

of Art, are requested tb bonimunicate with the Editor, through the Publishers, 

London : SAMPSON LOW, MARS TON, LOW, & SEARLE, 188, Fleet Street, KC 

IL Clay, Son^ & at 7 and 8, Britad Street Hill, In the City of London, and published by Macmiu-an & Co 

* at tne Office, 29 ana ^ Bedford Streei^ Covent Garden.—T hursday, July 30, 1S74. 
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OWENS COLLEGE (MANCHESTER 
ROYAL) SCHOOL of MEDICINE. 

Principal—J. G. Greenwood, LL.D 
Director of Medical Studies— George South am, P.R.C.S. 


two SCHOLARSHIPS and an EXHI¬ 
BITION in Natural Science, and a SCHOLARSHIP and EXHI- 
BITION in^ Classics and Mathematics, will be awarded by Open 
Competition in the First Week of October next, at St Mary’s Hospital 
Medical School. For particulars apply to the Dean of the School, 

A. B. SHEPHERD, M.B. 


PROFESSORS AND LECTURERS. 


General Anatomy and Physiology 
Practical Physiology and Histology 

Descriptive and Practical Anatomy 
Comparative Anatomy and Botany 
Chemistry . 


. William Smith, F.R.C.S. 

Arthur Gamgee, M.D. F,R-S. 

[The Professor of Anatomy 
J BestvickPerrin, M.R.C.S. F.LS. 
. W. C. Williamson, F.R.S. 

Henrv E. Roscoe, B.A. Ph.D. 
F.R.S. 


Medicine 


Surgery. 

Ophthalmic Surgery.. . 

Pathology and Morbid Anatomy ... 

Mid-wifery and Diseases of Women 
Children . 

Materia ISIedIca and Therapeutics 

Forensic Medicine . 

Hygiene and Public Health ... ... 

CEnical Medicine . 

CUmcal Surgery. .. 

Medical Tutor . 


(William Roberts, M.D. B A 
} F.R.C.P. 

'"jjohn E. Morgan, M.D. M.A. 
1 F,^l.C.P. 

/George Southam, F.R C.S. 
"'lEdward Lund, F.R.CS. 

... Thomas Windsor, M.R C.S. 

j Henry Simpson, M.D. M.R.C.S. 

*■ (Julius Dreschfeld, M.D. 

John Thorburn, M.D, L.R.C.S. 

/Alexander Somers, M.R C.S. 
‘"‘(Daniel John Leech, M.B. 

... G. Morley Harrison, M R.C.S. 

(Arthur Ransome, M.D. M.A. 
"’t M.R.C.S. 

/The Physicians to the Royal In- 
***'( finnary 

(The Surgeons to the Royal In- 
firmary 

... J.BeswickPerrin, M.RC.S. F.L S. 


The Winter Session will commence on the October. The new Medical 
School Buildings will be opened on the and October by Professor T. H. 
Huxley, F.R.S. A composition fee of £^o, payable in two instalments, 
with an annual tutorial fee £2 ejt., admits to the complete ^course of study 
at the School, and a furditr sum of ;£42 to the Hospital Practice at the RoyM 
Infirmary. 

Prospectuses will be forwarded on application. 


J. HOLME NICHOLSON, Registrar. 


OWENS COLLEGE, MANCHESTER. 

The next SESSION will commence on the 6th of OCTOBER 
Prospectusfs of the several Departments of the Day Classes, Evening 
Classes, and Medical School, and also of Scholarships and Entrance Exhi 
bitions, will be forwarded on application. 

J. HOLME NICHOLSON, Registrar. 


A LARGE FARMER in one of the Southern 

Counties uf England has a VACANCY for an Articled Pupil. Could 
live with the family.—Apply by letter to Mr. V ilham Rutherford, care 
of the Editor of Nature, Bedford Street, Strand, W.C. 


MIDDLESEX HOSPITAL. 

ENTRANCE SCHOLARSHIPS. 

Two Scholarships, of the annual value of and ;^2o respectively, 'will 
be_ competed for on September 28th and fo'lowing days. These S cholar 
ships are open to all gentlemen who commence their medical stu dies in 
October 1S74. Successful candidates will be required to become general 
students of the College. 

For full particulars as to subjects of e.xamination, Stc, apply to the 
Dean. 

ROBERT KING, B.A. M.B., Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

SCHOLARSHIPS IN SCIE.NCK. 

Two Scholarships in Science have been founded at St. Bartholomew’.s 
Hospital;— 

r. An Open Scholarship of the value of ;:JiiOo, tenable for one year, to be 
competed for in September. The subjects of examination are Physics, 
ChemEtry, Botany, and Zoology. The successful candidate will be required 
to enter at St. Bartholomew’s Hospital in October ne xt. 

2. Preliminary Scientific Scholarship of the value of ;^5o, tenable for one 
year, to be competed for in October next by Students of the Hospital of less 
than six months* standing. The subjects of examination are identical with 
those of the Open Scholarship. 

For further particulars and syllabus of subjects, application may be made 
personally or by letter to the Warden of the College, St. Bartholomew's 
Hospital.* 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

The WINTER SESSION will begin on THURSDAY, October i. 

The Clinical Practice of the Hospital comprises a service of 710 Beds, in¬ 
clusive of 34 Beds for Convalescents at High gate. 

Students can reside within the Hospital wal's, subject to the CoBege 
regulations. 

For all particulars concerning either the Hospital or College, application 
may be made, personally or by leiter, to the Resident Warden of the C&Bege. 

A Handbook will be forw'arded on application. 


The HEAD-MASTER of a Grammar School, 

who is a Graduate of Cambridge, wishes to take two or three Pupils 
with him on a Continental Tour daring ^ the month of August.—For 
terms and further particulars apply to Heiad-Master, care of Nature^ 
aq, Bedford Street, Cavtent Garden, LoBdoru 
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ROYAL MEDICAL COLLEGE AT 
EPSOM. 

A TEACHER of BIOI OGY is required to attend twice a week in term 
time. He mu-it be able to prepare a Class for the First B Sc. of London. 
Stipend, ^80 a year. 

Apply to the Rev. Dr. West, Head-Master, at the Vicarage, Ryde, Isle of 
Wight. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education or Foys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus. F.R.S.; Dr. Frankland, F R.S.; Dr. Roscoe, 
F.R.S ; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, RR.S.; Dr. Voeicker, 
F.R.S. ; Dr. Williamson, t.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Proh 
E. V. GARDNER, F.E.S., F.S.A., 44. Berners Street, W 


MATHEMATICS and PHYSICS.—Mr. F. 

HUME TALBOT, M.A., lat** Junior Student of_ Christ Church, Ox¬ 
ford, Fir.st-Cia.ssf in Mathematics and Natural Science, receives a few 
PUPILS, in a country home, and prepare.s them fur the Army and 
hlilitary Culleces, the Univer.sitids and the Scientific Professions. For 
further particulars apply to Mr. F. H. Talbot, Speen, Newbury, Berks. 


SCIENCE TUITION by CORRESPON- 

PENCE.—Subjects: Botany, Elementary Chemi'itr}'-, and Practical 
Use of the Microscope. Pupils will have the use ol a large Scientific 
Library, Apparatus, &c.—For Terms, address H , care of Macmillan 
& Co., 29, Bedford Street, Strand, London, W.C. 


The REV.L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who is a Chemist and Amateur Astronomer, and 
possesses al-o seme Literary Ability, wishes for an ENG.AGEMENT 
in which these qualifications would be of service.—D.W., Doctor’s Cot¬ 
tages, South Shore, Blackpool. 


8UB-WEALDEM EXPLORATION 

At Netherfield, near Battle. 


The object of this work, commenced on the occasion of the meeting of 
the British Association at Brighton in 1S72, is to ascertrun the thickness of 
the Secondary Strata in the Wealden area, and the depth and nature of the 
tmderlying Palaeozoic Formations. 

The determination of the undergi’ouni structure of the Wealden, is 
aj^mt of great scientific interest and one of natiojtal and ecojio 

7Kical importances as it may help to indicate the line taken underground by 
the Cjal-measures of Belgium and Somerset. 

A sum of ^3,,000 has been collected by private subscription, and spent in 
this research, and a depth of 1,000 ft reached, hut as yr.t Without any posi¬ 
tive result The beds traversed belong to the Lower Wealden, Purbeck and 
Portland series, Rimmeridge clay ; and the boring has now reached the 
O.xford clay. 

It is most desirable that the work should not be discontinued in the pre¬ 
sent stage for want cf funds, and the Committee therefore make an earnest 
appeal far further assistance. 

Subscriptions may be sent to Henry Willett, Esq., Hon. Sec. and 
Trea-surer, Arnold House, Brighton. 

Signed, on behalf of the Committee* 

ANDREW R\MSAY, 
JOHN EVANS, 

JOSEPH PRESTWICK. 


A GENTLEMAN who contemplates going 

to South Africa, sheep-farming, wishes to meet with a Companion wiA 
some knowledge of Natural Science and Veterinary Surgery who 

would join him on mutual terms to be agreed upon._Address 

“ Farmer,” care of the Publisher of Nature, 29, Bedford 
Strand, London, W.C. 


BEES, Four Hives of, for Sale, in Glass- 

backed Observatory Hives, aor. and 25^. each,—A.B , i? Bpllamir 
Street, Balham. 


TO NATURALISTS and GEOLOGISTS. 

. —The ORFORD CASTLE COLLECTION OF CRAG FOSSILs'. 
(See Advertisement in Natuke of June i8th.) For particulars of these 
Collections address Fredc. Collingwood, Esq.. F.G 4, St Alartin's 
Place, Trafalgar Square, superscribed “ Orford Castle Fund.” 

J'uly 8th. 


CRAG FOSSILS from the Coralline and 

Red Crags, 50 species, ; 100 specie.s, 30J. ; 200 sp;::cies, 70^. 
Complete Lists of Crag fosbils. 91/. MINERALS and ROCKS: 
150 examples, pfja as. ; 250 ditto, ^4 ; or with half fossils, ^2 ^os. 6d,-^ 
A Bell, s, Grafton Street, Fitzroy Square, London, W. 


THOMAS D. RUSSELL, 

GEOLOGIST 8c MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—100 Specimens . One Guinea. 

British Fossils—100 „ . One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
Drtaihi Cafahgncs pout-free. 


NATURE.—Wanted clean Copies of Nos. 

I®, 13, and ij(S, Nature Office, 29, Bedford Street, Strand, W.C 


The SECOND MASTER of a High-class 

Grammar School receives a fevv Rebident Pupils. Special attention is 
given to the study of Natural Sciences.--For further particulars apply 
by letter to “ Tripos,” care of the Publisher of Nature, 29, Bedford 
Street, Strand, London, W.C. 


A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Natural Science, together with all 
the usual branches of Education. Highest References can be given.— 
Address, M.A.H., care of the Publishers of Nature, 29, Bedford 
Street, Covent Garden, W C. 


WANTED.—SKELETONS of a few of the 

SMALLER BRITISH BIRDS, to complete a Collection.—Address 
particulars to F.Z.S., care of Editor of Nature, Bedford Street, 
Strand, W.C. 


NOTICE. — To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, 3 Magneti>m, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
®n application. Orders exceeding in value delivered free to any 
railway station in England. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, 1S41-1S72, is now ready, including both Authors 
Names and Subjects. It may be obtained by Fellow's at the Society’s 
Rooms, price 5^., by post 5^. 4,d. ; and by Non-Fellows at the Publisher’s, 
J. Van Voorst, i, Paternoster Row, price lor. 

The JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of all Papers on Chemistry, and its 
relations to Physiology and the Arts, published in British or Foreign 
Journals. It is issued monthly, and may he obtained by Non- Fellows 
of Mr. Van Voorst by a subscription of ijr. 
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The JOURNAL of the ANTHROPOLOGI¬ 
CAL INSTITUTE of GREAT BRITAIN and IRELAND, No. 9, 
Januaiy 1S74, Illustrated, price 6s. contains :—Papers on Anthropological 
Statistics from Schools ; Ancient Burial Ground of Peru ; Anthropology at 
Bradford; the Siah Posh Kafirs ; Hieroglyphics of Easter Island ; Ex¬ 
ploration of Caves Ha and Pontnewydd ; a Human Fibula from Victoria 
Cave; Translation of the Han Annals ; Westerly Drifting of the Huns; 
the Nagas; Monuments of the Khasi Hills ; Description of a Samoicde 
Skull; Skulls from the Peat of Ely.—The Annual General Meeting and 
Presidential Address of Prof. Busk, with Discussion and Anthropologi¬ 
cal Miscellanea. 

TRUBNER & CO., Ludgate Hill, London. 


THE ONLY CHEAP FARMERS* NEWSPAPER* 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agricultiure, 

Devotes specialattendon to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
ind a mass of inteliigence of particular value to the a^culturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially recited in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price or prepaid, isr. a year post free. 

Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


THE BREWERS’ GUARDIAN; 

A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OF the Malt an© Hop Trades ; and Wine an© Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society, 

(Founded 1822.) 

** The Brewers’ Guardian” is published on the Evenings of every altemat 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, i6j. 6 d. per annum, post free, dating from any quarter-day 
Single Copies, is. each. Registered for transmission abroad. 

Offices—5, Bond Court, Walbrook, London, E.C. 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


“ THE GARDEN ” is conducted by William Robinsoi;^ F.L.S., Author 
of “Hardy Flowers,” **Alpine Flowers for English Gardens,” “The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden, 

Garden Stractures. 

Room and Window Gardens, 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gnedens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN ” may he obtained through all Newsagents and at the 
Railway Bookstalls, at 4d. per Copy. It may also be had direct from the 
Office at 5X. for a Quarter, gs. gd, for a Half-year, and lox, 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free) 

37, Southampton Street, Covent Garden, S.W, 


MACMILLAN’S MAGAZINE. 

No. 178 , FOR AUGUST. 

Price is. 

CONTENTS-^ 

x.—“ Victor Hugo’s Dramas,” By Camille Barrere- 

2. —** Castle Daly: The Story of an Irish Home Thirty Years Ago.” Chap¬ 

ters XVII.—XVIIL 

3. —“ Addresses at Cheshunt College.” By the Dean of Westminster. 

4—“ The Convent of San Marco,” II. The Frate. 

5. —“ Church Reform: Local Govemment.” 

6. —On the Perception of the Invisible.” By G. F. RodweH. 

7. —** Foundling Hospitals in Italy.” By Lady Amberley. 

8. —“ The Groujang of Plants.” By H. EverSied. 

9. —Ketura. Poesis.” 

10,—.**The Civil S«vice of India.” By W. B. Scoones. 

MACMILLAN & CO., London. 


THE LINGUISTS, 

AN© 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kangdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C. 5 Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


THE zoologist;: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

The Zoolcgisi-vf 2 JS, established in 1843 to record and preserve^ ohsen.'ations 
on subjects similar to those treated of in White’s “ Natural History of Sel- 
home,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been, assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING. 

L^nclon.: JOHN VAN VOORST, x. Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustration?, 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects ol 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may he obtained by purchasers of 
the entire set to date, at the increased price of icwi. each ; the succeeding 
vols. may be had separately or together at ^s. each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 

Conducted by Edward Newman, F.L.S. F.Z.S. S:c., 

Late President of the Entomological Society. 

The objects of the are to give every information about In¬ 

sects ; more especially to work tmt fee Hstory of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of fee occurrence of rarities. To improve collections by 
offering a ready mediam for the exchange of specimens. 

Published on fee First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers* Hall Court. 


On fee 1st of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN. , , , 

Edited by Henry Trimen, M.B, F.L.S., Britife Museum, sssmpd by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (12s. post free in the United KingdomJ_TOyahIft in 
advance to the publishers, Messi^ Ranken and Co., Drury House, bv 
Mairy-le-Strand, Wdon, W.C., of whom may be obtained the volume for 
1873 (price i6x. 6d. hound in cloth} al^'TOVers 'for the volume (price is.), 
and bade numbers. 
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Now ready, royal 8vo, 764 pp., cloth, with over 200 Illustrations, price 34s. 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &c. 

t Ancien Eleve de I’Ecole des Mines, Paris. 

The value of the work is almost inestimable .”—Mimngr yoimial. 

London; CHARLES GRIFFIN & CO., lo, Stationers’ Hall Court. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUBSTANCES in general nse by Farmers : also the Manurial Value of the Residue from each 
article. 

Opinions of the Press, 

It is clearly a very useful indicator of the values of the foods for cattle.”— Athencsum. 

“The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an * eye-opener ’ to many who 
wiU perceive how it is they have been so often disappointed, after giving large prices for fancy foods.”— Sfortmg Tmm. 

“ A very usefd table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association .”—Land and Water. 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST, A Monthly Journal, containing Reports and 

Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera¬ 
tion in Agriculture and in general Trading. Price 6 d. per month, or Ss. per annum, post-free. 

Vols. L, II., and III. of the “ Agricultural Economist ” for 1870, 1871, and 1872, price ^s. 6 d. each. 

Preparing for Publication {Second Edition]. 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, Superphosphates, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 

London : 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. 


The BIRDS of SHETLAND, with Observa¬ 
tions on tbeh Habits, Migration, and Occasional Appearance. By the 
late HENRY L. SAXBY, M.D. Edited by his Brother, the Rev. 
Stephen H. Sanby, of East Clevedon. 

Edinburgh: MACLACHLAN-& STEWART. 

London: SIMPKIN, MARSHALL, & CO. 


Just published, free for one stamp. 

'THE NATURAL HISTORY and SCIENTIFIC 

BOOK CIRCULAR, No- 9, JULY, containing Valuable Works on 
Botany, Chemistry, Conchology, Entomology, General Natural History, 
Geology, Meteorology, Ornithology, &c.—W?i. Wesley, 28, Esses Street, 
Strand, London. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 

'''Proceeding of the Scientific hleetings of the Society for 1874.'*—Part II, 
containing the Papers read at the Scientific hleetings in March and April 
1874. With vj Plates, mostly coloured, 12s. ; with Plates, uncoloured, 3^. 

Index to the Proceedings of the Zoological Society from. 1830 to 1S47, 
from 1848 to i860, and from 1861 to 1870, in three volumes. Price 6^. each 
volume. 

NOTICE. 

, Commencing from January of the present year the «Proceedings” will 
be issued in luur Parts, as follows:— 

Part L, containing Papers read in January and February, on June ist. 

” March and April,‘on August 1st. 

n j, ,, hlay and Juim^ cm October ist. 

»» iV-ir November and Becember, on April ist. 

Thepdca trillbe is^r. per Part for the Edition with cdoured, and 3s. per Part 
' for that with -ttacolmired Plates. 

' '' Hj«,bi|e ohlainffi at the Society’s Office, 11, Hanover Sauare, W. * 
* Paternoster Row, E.C., or through any brokseller. ^ 


COMPLETION of Mr. SPEDDING’S LIFE 

of LORD BACON.—The Seventh Volume of the Letters and Life of 
FRANCIS BACON, including all his Occasional Works, collected and 
edited by J. Spedding, M.A. Hon. Fell. Trin. Coll. Camb., with a 
copious Index, completing the work, is now ready, price 

London: LONGMANS & CO. 


The CIRCLE and STRAIGHT LINE. By 

(KUKLOS) JOHN HARRIS. 

Part I, 8vo, pp. 42, with Plates, cloth. 4s, 

,, 2, 8vo, pp. 56 ,, „ . 4^. 

» 3> 8vo, pp. a6 „ „ ... .. 4s. 

Supplement, Svo, pp. 28 ,, „ ... .. 4^, 

The above, complete .. ... . 12s. (id. 

London: TRUBNER & CO., 57 and S9» Ludgate Hill, 


Just published, 4to, price 24s. 

OSTEOLOGIA AVIUM ; or, a Sketch of 

the Osteology of Birds. By T. C EYTON, Esq., F.G.S. F,L.S. 
SUPPLEMENT II., Part IL, 20 Plates, 4to, 24^. 

By the same Author. 

OSTEOLOGIA AVIUM; or, a Sketch of 

the Osteology of Birds. By T. C* EYTON, Esq. 250 pp. Text and 
116 Plates, 2 vols. 4to, cloth, £7. 

SUPPLEMENT I., Plates, 4to, cloth, 10s. 

SUPPLEMENT II., Part 1 ,20 Plates, 410, 24^. 

A SYNOPSIS of the ANATID2®, or DUCK 

TRIBE. By T. C. EYTON, Esq. Crowm Svo, 

LIST of PLATES of SKELETONS of BIRDS that have been pob^ 
lished- 6d. 

WILLIAMS & NORGATE, 14, Henri'etta Street, Covent Garden, 
London, and 20, South Frederick Street, Edinburgh. 
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EVERY THURSDAY, PRICE 

NATURES 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column^ t.s, 6d. ; gd per line after. 

£ -f- ‘i- 

One-eighth page, or quarter column H .... o 18 6 

Quaiier pageor half a column ...... i 15 o 

'Half a page^ or a column .3 5 o 

Whole page .. 660 

Advertisements must be sent to the Office before 13 o'clock 
on pVednesdays. 

Post-office Orders payable to Macmillan & Co. 
OFFICE, 29 BEDFORD STREET, STRAND, W.C. 


“ NA TUREr 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 9, bound incloih, price ion 

Cloth Cases for binding all the volumes, price is. 6 d. each. 

Reading Cases to hold 26 numbers, price 2 s. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


HENRY CROUCH'S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully illus¬ 
trated, forw'arded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Tvletropolitan Railway, near 
me General Post Office. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

BIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly Full Black. | Flows easily from the Pen. 

Does not corrode Steel Pens. ( Blotting-paper may be applied at the 

Is cleanly to use, and not liable to | moment of writing. 

Blot. i 

TO BE HAD OF ALL STATIONERS. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing lissajous' Curves on Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (3 ft. 

X r ft. square), jvhich serves as a Stand for the instrument to 

work on ... .. •» -• ..o o 

Reflectors for projecting the Figures on the Screen . 2 12 6 

N.B.—SpeCimai Curves, on card, post free ... per doren... 030 
A Set of 30, including the principal Figures from 1 : i to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... £s 5 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON ROAD, S.W. 

(Three minutes’ walk from South Kensington Museum). 


FRY’S 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 
Awarded to J. S. FRY St SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 hledical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting pow’er^is supplied by the MOC-MAIN PAD an^i 
Pat ent lever, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circulai may be bad, and the Truss (w'bich cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, i6r,, 2ij’., 26s. and 31s. 6d. 1 t> * 
,, IDouble ,, 31X. 42f., and 52J. di/. > 

„ Umbilical „ 42,jr. and sar. 6d. } 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all c^es of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d, tor., and i6j. each. 
Postage free. 


JOHN WHITEi Manufacturer, 228, Piccadilly, London. 


NOW READY. 

PRICE If. 

NEW VOLUME OF “SCIENCE PRIMERS.” 

PRIMER OF PHYSIOLOGY. 

BY^ 

MICHAEL FOSTER, M.A., M.D., F.R.S., 

FELLOW OF TRINITY COLLEGE. CAMBRIDGE. 

JViili Illustrations. 

MACMILLAN & CO., LONDON. 
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Now Ready* Price One Shilling. { 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR AUGUST 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

■REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUsA, ITAQUE HOMINIS.’^ 

Contents of August Number-— Our Illustrations :—i. “Henry Fawcett, Esq., M.P., and Mrs. Fawcett,’ 
by Ford Madox-Brown. 2. “The Knight in Armour,” by Wm. Cave Thomas. 3. “Lesson in Network,” by 
J. F. Millet.—The Exhibitions : The Royal Academy, the Munich Gallery.—The Decoration of St. Paul’s Cathedral, 
No. 2.—^Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London; SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


JUDSON’S DYES.—18 


Colours, 6d. each. 


FOR MICROSCOPE DRAWING 


RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in lo minutes without soiling the hands. 
Full Instructions supplied. Of all Chemists and Stationers. 


NEUTRAL TINT CAMERA 

Is the easiest and best, and can be fitted to any Microscope Eye-piece by- 
sending Cap for size per post. Price yj. 6 d. Post Orders payable at 
Great Portland Street. 


JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bemouses,- 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES—Photographic Paper 

Posidves or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours—-Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flower!^ and Sea-weeds naay be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 



GHA8. COLLINS, 

Maker to the Government, 
157, GREAT PORTLAND ST, 
LONDON, W. 


SOLE MAKER OF THE 

HARLEY ” 

BINOCULAR MICROSCOPE. 


ILLUSTRATED CATALOGUE OF MICROSCOPES 
and all Ald^araius free I>ost on application. 


JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply add^g 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectaral Plans, &c.—Much trouble may be saved in grinding up colours 
to a unifoim tint. They may be used either with a bru^ or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off- They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
Mitin ; also black, lavender, magenta, and many other colours. 

i SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in. X*ondoh, Chemists and Stationers in tho 
Country. 


This day, in 8vo, price 14s-,, with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A With Glc^saxy and Indeac. 

Contents The Prologue—Tyrrheniansand Ttaamans—Ethnographical 
Notes on the Etruscan People—The Etruscan Mythology—The Etruscan 
N^aerals—Epitaphs—Words denoring Kinship—The Biingual Inscriptions 
—Fswbki Dedicarion!—^The Ancient Vocabularies—^Names— Tlte 

' , Leadon: MA-CMILLAN & CO. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United . 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Sdea- 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 

Spruce Street, New York; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., XJ.S.A. 


HOLLOWAY’S PILLS.—Excellent Pills. 

—The resources of medicine and chemistry were long and fruitlessly 
tried before they yielded a remedy which could overcome disorders of 
the stomach and nerves till Professor Holloway discovered his purifying 
and tonic Pills. They are the safest and surest correctives of indiges¬ 
tion, hearthum, flatidency, to^idity of the liver, twitchings, nervous 
fancies, despondcn^, low spirits, and declining strength. Holloway’s 
PiUs supersede all irregular action in the body, and so strengthen and 
support the system that disease departs and leaves the patient not at all 
shaken. Thm is the grand aim and object of medical art, to regulate 
disorder^ functions without dama^g the constitution by the remedy 
and admirably is this end atuined by Holloway’s Pills. 
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NEW BOOKS. 


Tbi.s day, in Svo, price 21^. 

TEI.EGRAPH and TRAVEL. A Narra¬ 
tive of the Formation and Development of TelegraoEic Communication 
between England and India, under the Orders of Her Majesty’s Go¬ 
vernment : with Incidental Nsjtice'^ of the Countries traversed by 
the Lines. V,y CoEnel Sir FREDERIC GOLDSMID, CB. 
K.C. 3.1 j late Director of the Government Indo-European Telegraph. 
Wiih numerous Illustrations and Maps. 


DEDICATED BY SPECIAL PERMISSION TO THE QUEEN. 

MENDELSSOHN. By Ferdinand Hiller. 

I etters and Reccillections. Translated by iM. E. von Glehx. With 
Li't ^graphic Portrait from a Drawing by Carl MuUer, never be‘ore 
published. Crown Svo, 7^. 6T. [This day. 


TECHNICAL TRAINING. By Thomas 

TWIN I N G iciie of the Vice-Presidents of the Society of Arts). Being 
a Supcestive hkelch cf a Natiural System of Industrial Instruction, j 
fiijin;ded cn a general dilTusion of Practical Science among the People, j 
Svo, loj. [This day. i 


BIRDS ; their Cages and their Keep. Being 

a Practical IManual of Bird-keeping and Bird-rearing. By K. A. 
I UlST. With Coloured Frontispiece and other Illustrations. Crown 
Svo, 5J. [This day. 


DISESTABLISHMENT AND DISEN- 

nOWWENT, WHAT ARE THEY? By EDWARD A. FREE¬ 
MAN, D.C.L. Crown £vo, sr. 6,1. [This day. 


PRIMER of PHYSIOLOGY. By Dr. 

MICHAEL FOSTER, F.R S. With nitmerous IliustraUons, iSmo, 
cloth, 3,T. ^Macmillan’s “ Science Primers.”) [Tnis day. 


SCIEOTIFIG CLASS BOOKS. 


POPULAR ASTRONOMY. By Sir G. B. 

AIRY, K.C.B., Astronomer Royal. Seventh Edition, iSmo, with 
IlItistratioES, 4s. 6d. 

** Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct w’ay in which every step is referred to the observatory, 
and in which the methods and instruments by w'hich ©verj,^ obseiv’ation is 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”— Guaydtan. 

ELEMENTARY LESSONS in ASTRO- 

NO MY. By J. NORMAN LOCKYER, F.R.S. With Coloured Dia¬ 
gram of the Spectra of the Sun, Stars, and Nebulae. New Edition, 
iSmo, with Illustrations, sj. 6 d. 

“ The book is full, clear, and sound.”— 

QUESTIONS on the SAME. 6d. 

LESSONS in ELEMENTARY BOTANY. 

By Professor OLIVER, F.R.S. F.L.S. New Edition, iSnio, with. 
Illustrations, price 4^. 61I. 

“ We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Profeasor Oliver .”—Xaiiimi TIfsiory Revinu, 

LESSONS in ELEMENTARY CHEMIS¬ 
TRY. By ProfeS'Or RO 3 C 0 E. New Edition, iSmo, with numerous 
Illustrations and Chromo-lithographs of the Solar Spectra, 4.?. 6d. 

‘LA small, compact, carefully elaborated, and well-arranged manual.”— 
Sjectator. 

ELEMENTARY LESSONS in LOGIC, 

Deductive and Inductive. By Professor JEVONS. With copious 
Questions and E.xamples, and a Vocabulary of Logical Terms. New 
Edition, i8mo, 6d. 

“Nothing can be better for a school-book.”— Cuardta^^. 

LESSONS in ELEMENTARY PHYSIO- 

LOGY. By Professor HUXLEY. New Edition, iSiuo, with nume¬ 
rous Illustrations, price 4.^. 6d. 

QUESTION S on the SAME. i.y. 6d, 

POLITICAL ECONOMY for BEGIN- 

NERS. By hllLLICENT GARRETT FAAVCETT. With Ques¬ 
tions, New Edition, iSmo, es. &d, 

“ Clear, compact, and comprehensive.”— Daily News, 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, with Introduction, Notes, and Appendices, by 
B. H. KENNEDY, B.D , Regius Professor of Greek in the University 
cf Cambridge, Crown Svo, 6s. [This day. 


ESSAYS and ADDRESSES, by PROFES- 

SOPS and LECTURERS of Owens College, Manchester. Published 
in C'cinmemoration of the Opening of the New College Buildings, 
th-i nbipir ^ [This day. 

WORDSWORTH, SHELLEY, 

and other ESS.A.YS. By Professor MASSON. Crown Svo^g-^ 


A GRAMMAR of the LATIN LANGUAGE. 

Part II. By H, J. ROBY, M.A., late Fellow of St. J^^^^CoDege, 

Cambridge. Crown bvo. »- 


MODERN UTILITARIANISM; or, the 

Ststems of Paky, Kentham. and Mill examired and 

T'. R. EIKKS, M.A, Professor of Moral Philosophy ‘ 

Crown Svo. 


LESvSONS in ELEMENTARY PHYSICS. 

By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy 
in Owens College, Manchester. New Edition, iSmo, with Coloured 
Diagram and numerous Illustrations, 4^'. 6d. 

LESSONS IN ELEMENTARY ANA- 

TOM Y. By ST. GEORGE MIVART, F.R.S. &c.. Lecturer on Com- 
paradve Anatomy at St. Mary's Hospital, Author of The Gene^ df 
Species.” With upwards of 4c«:> Illustrations. 

These Lessons are intended for teachers and students of both sexes not 
already acquainted with anatomy. The author has endeavoured, by certain 
additions and by the mode of treatment, also to fit them for students in medi¬ 
cine, and generally for those acquainted -with human anatomy, but desirous 
of learning its more significant relations to the structure of other animals. 
“It may be questioned whether any other work on anatomy contains in 
s opronordonatelv great a mass of information.”— Lancet. 
human anatoniyr-^-^T shnnld be in the hands of every student of 


an ELEMENTARY TKEjttto, 


New Edition, corrected and improved, extra fcap. Svo, 6s. 

FIRST FORMS of VEGETATION, By 

the Rev. HUGH M.YCMILLAN. LL.D. F.R-|-'E..Au*orrf BAle 
Teachings in Nature," &c. With Coloured Fronuspiece and otter 

liliUiradons. 

MACMILLAN & CO., LONDON. 


STEAM. By JOHN PERRY, B E., Whitw^ Scholar, F.CS., 
late Lecturer on Physics at Clifton College. 4J. 

When boys have acouired an elementa^ knowWge of Experimental Me- 
ch^™and Heat it is ieUto teach them theappltcation of the principles they 
have learnt, by some such course as is sketched m tlm present work, befOTe 
proceeding to Electricity, Acoustics, and Light. The numerous examples 
Sd exemses^dli pro%i usefM in all Physics c asses; whether the whole 
course is followed or not; to candidates for scholarships at the Unnersmea 
and to boys preparing for the examinations at Vooiwch and Coopers 

HUl. _ 

IN preparation. 

ELEMENTARY LESSONS in PHYSICAL 

GEOGRAPHY. By ARCHIBALD GEIKIE, P.R-Sv Errfessm-.f 

Geology at Edinburgh. With numerous Illustrations- 

ELEMENTARY LESSON S in GEOLOGY. 

By Professor GEIKIE. 

MACMILLAN & CO.,, LONDON. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LOJ^DON. 

MANUFACTURERS OF CHRONOMETERS. WATCHES, ASTRONOMICAL AND 

TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, 

TO Her Majesty anb H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 


VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W, 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity. 
They make the blood more alkaline and less coagulable, and promote its circulation. In the derangement of the digestive functions, 
and in all the chronical disorders of the abdominal organs, their good effects are shown. The Waters of Vichy are alkaline and 
gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral waters they are 
the most exported. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED 


Filtfr. 


PATENT CISTEEHFILTEKS, CHAEGED SOLEIT WITS ANIMAI CHAECOAt., requiring, when once fixed, no attention whatever. 
House Cistern, fitted And superior to all others. Vide Professor Frankland's reports to the Registrar-General, July 1866, November Portable Cbtem 
with a Cistern Filter. 1867, and May 1870. See also the Lancet^ January 12, 1867. Also Testimonials from Dr. Hassall, Se])teraber 
23, 1863 ; Dr. Lankestsr, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1872. 

Price Ax 10s. and upwards. Portable Filters on this system, ;^i sj. to ^3. 

Patronised and used by Her Majesty the Queen, at Osborne; by H.R. H. the Prince of Wales, at Sandring¬ 
ham ; by H.R.H. the Duke of Cambridge ; the /tzte of the Medical Profession; and at the London, St. 

George’s, Fever, and German Hospitals,^ and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water Testing Apparatus, cos. 6d. and 2xs. each. 

Danchell’s “Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one —Vide Dyke on the Preliminary Duties of Health Officers. 

Pocket Filters from 4f. 6d to 6s. each. Household and Fancy Filters from X2s. 6d. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office, 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read “ Water: its Impurities and Purification,” price, per post, 2d. 




W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointment to ike Royal Institution of Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 
199, BROMPTON^ROAD. .' 

2843. 


TRUSSES (Self-adjusting), in use for the 

test Sixty years, and same as worn by his late Maiestv William IV 


trousers 


ELASTIC STOCKINGS for Varicose Vein <5 

ot WeA Joints ; and LADIES’ ABDOailNAL BET I ? 


1871.—FIRST-CLASS BRONZE MEDAL, Royal Cornwall Polytechnic 


FLETCHER'S 

NEW LOW TEMP ERATURE B URNER (PATENT) 

This Burner gives a range of heating 
power from a gentle current of warm air 
to a BRIGHT RED HEAT, and IS SO per¬ 
fectly under control that a common glas^, 
bottle may be placed on the tripod witndtft 
protection heated to^aJiy^® of tac- 

perature wj^kZtical use it dispenses with 
cite necessity for drying-closets, sand-and- 
Whter baths, &c. 

temperatures the nng must 
be hglited through the opening B ; this 
(muses a current of warm air to rise through 
the gauze above. For higher temperatures 
the light must be applied on the suiface of 
the gauze A, which will give a large body 

of clear blue flame. A special pattern is - 

^ which the flame on the surface can be crncen- 

n gives almost a clear white heat, the temperature 

depending oil the air supplied through the blast tube. 

Price, without blast tube . yj, 6^, 

,, with blast tube for high temperatures ... gs od 

UNIVERSAL FURNACE (GAS), 

dear wLtS! rS temperature up to a 

giving temperatures exceeding the fusing- 
pomt ot platmum, 11s 6 d, 135-., ms. 

POWERFUL FOOT-BLOWERS, iBs. 

Drawings and description from dealers in Chemical Apparatus, or from 



THOMAS FLETCHER, F.C.S., 
13 & 15, SUEZ STREET, 
WARRINGTON. 


« L MACWitxarr & Ox. 











A WEEKLy ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 

Of Nature trusts the mind which builds for ayeT — Wordsworth 
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NOTICE. 

BRITISH ASSOCIATION FOR THE | 
ADVANCEMENT OF SCIENCE. j 

“NATURE” 

FOR AUGUST 20 

And tlie following Kumbers w'ill contain FULL REPORTS of 

THE PPvESIDENTS ADDRESS, 

And of the ADDRESSES and PROCEEDINGS in tlie I 
different Sections. 


BRITISH ASSOCIATION for the AD¬ 
VANCEMENT OF SCIENCE, 

22, Albemarle Street, London, W. 

BELFAST, August 19-26. 

Presiden t-Elect^ 

Professor TYNDALL, D.C.L. F.R.S, 

The Journal, President’s Address, and other Printed Papers issued by the 
Association during the Annual Meeting, will be forw^arded daily to Members 
and;others who will forward as. 6d. to Mr. Stewardson, Clerk of the Asso¬ 
ciation, Reception Room, Belfast, on or before August 19. 

G. GRIFFITH, M.A., Assistant General Secretary. 

OWENS COLLEGE, MANCHESTER. 

The next SESSION will commence on the 6th of OCTOBER. 

Prospectuses of the several Departments of the Day Classes, Evening 
Classes, and Medical School, and also of Scholarships and Entrance Exhi¬ 
bitions, will be forwarded on application. 

J. HOLME NICHOLSON, Registrar. 


WTtii the Number for AUGUST 20 will be given a 
PORTRAIT, 

ENGR-WED ON STEEL BY Ctl. H. JEENS, OF 

PROFESSOR TYNDALL, 

With a NOTICE by PROFESSOR HELMHOLZ, forming 
tlie FOURTH of the SERIES of Illustrated Articles on 

SCIENTIFIC WORTHIEST ’ 

NOTICE TO ADVERTISERS. 

Advertise3,ients intended for the above Number should be 
sent to the Publishers as soon as possible. 

Office; 29, BEDFORD STREET, STRAND, W.C. 
PHILOSOPHICAL TRANSACTIONS. 

The FELLOWS of the ROYAL SOCIETY are hereby informed that the 
First Part of the ** Philosophical Transactions/! VoL 164, for the year 1874, 
is now published, and ready for delivery on application at the Office of the 
Society in Barlingtoa House, dailv, between the hours of 10 and 4. 

WALTER WHITE, 

Assistant Secretary R.S, 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 

(OPPOSITE WESTMINSTER ABBEY.) 

The SESSION 1874-75 will commence on THURSDAY, October isL 
with an INTRODUCTORY LECTURE by Dr. Potter. The Address 
will be followed by the Distribution of the Prizes and a Conversazione in 
the Board Room. 

The new Physiological Laboratory will be completed by October rst. 

The Examinations for the Entrance Scholarships wdll be held on the 2nd 
and 3rd of October. 

GEORGE COWELL, Dean. 


THE MIDDLESEX HOSPITAL 
COLLEGE. 

The WINTER SESSION, 1874-5, ■»'iU open on OCTOBER ist, with an 
INTRfiDUCTORY ADDRESS at 3 o’clock, by hir. Andrew Clark, 
F.R C.S. 

The Medical College attached to the Hospital provides the most complete 
means for the education of Students. 

The College Tutors superintend and assist all general Students in their 
studies, especially those \vho are preparing for Examinations, without extjK 
fee, and thus the necessity for obtaining private instruction is obriated^. 

General Fee for the Curriculum required hy the Royal Colleges of Physi¬ 
cians and Surgeons, and the Society of Apothecaries, v^fhidb may be 
paid by instalments. 

For full particulars as to Entrance and other Scholarships^ Cfln^Vaj. Ap¬ 
pointments, Residence of Students, &c., apply to the Dean, 

ROBERT KING, B,A. M.B., Dean. 


Burlington House. 
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TWO SCHOLARSHIPS and an EXHI¬ 
BITION in Natural Sdence, and a SCHOLARSHIP and EXHI- 
BITION in Classics and Mathematics, will be awarded by Open 
Competition in the First Week of October next, at St Mary’s Hospital 
Medical School. For particulars apply to the Dean of the School, 

A. B. SHEPHERD, M.B 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

The Term commences Tuesday, September 15. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof 
E. V. GARDNER, F.E.S., F.S.A., 44. Berners Street, W 


SCIENCE TUITION by CORRESPON- 

DENCE.—Subjects: Botany, Elementary Chemistry, and Practical 
Use of the Microscope. Pupils will have the use of a large Scientific 
Library, Apparatus, &c-—For Terms, address H., care of Macmillan 
& Co., 29, Bedford Street, Strand, London, W.C. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


A LARGE FARMER in one of the Southern 

Counties of England has a VACANCY for an Articled Pupil. Could 
live with the family.—Apply by letter to Mr. William Rutherford, care 
of the Editor of Nature, Bedford Street, Strand, W.C. 


[Aug. 13 , 


8UB-WEALDEN EXPLORATION 

At Netherfield, near Battle. 


The object of this work, commenced on the occasion of the meeting of 
the British Association at Brighton in 1872, is to ascertain the thickness of 
the ‘Secondary Strata in the Wealden area, and the depth and nature of the 
imderlying Palseozoic Formations. 

The determination of the underground structure of the Wealden is 
a point of great scientific interest, and^ one of great natio7ial and econo 
mical importance^ as it may help to indicate the line taken underground by 
the coal-measures of Belgium and Somerset. ^ 

A sum of ^3,000 has been collected by private subscription, and spent in 
this research, and a depth of 1,000 ft. reached, but as ye-t without any posi¬ 
tive result- The beds traversed belong to the Lower Wealden, Purbeck and 
Portland series, Kimmeridge clay; and the boring has now reached the 
Oxford clay. 

It is most desirable that the work should not he discontinued in the pre¬ 
sent stage for want of funds, and the Committee therefore make an earnest 
appeal for further assistance. 

Subscriptions may be sent to Henry Willett, Esq., Hon. Sec. and 
Treasurer, Arnold House, Brighton. 

Signed, on behalf of the Committee, 

ANDREW RAMSAY, 
JOHN EVANS, 

JOSEPH PRESTWICK. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—100 Specimens . One Guinea. 

British Fossils—100 „ . One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
Drtailed Catalogues post-free. 


A GENTLEMAN who contemplates going 

to South Africa, sheep-ferming, wishes to meet with a Companion with 
some knowledge of Natural Science and Veterinary Surgery, who 
would join him on mutual terms to be agreed upon.—^Address 
“ Farmer," care of the Publisher of Nature, 29, Bedford Street, 
Strand, London, W.C 


BEES, Four Hives of, for Sale, in Glass- 

backed Observatory Hives, 20J. and 25.^. each.—-A.B., 17, Bellamy 
Street, Balhanu 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Sciences.—For further particulare apply 
by letter to “ Triposi,” care of the Publisher of Nature, 20, Bedford 
Street, Strand, London, W.C. 


A LADY requires a RE-APPOINTMENT. 

(Jerman, French, the Elements of Natural Science, together with all 
the usual branches of Education. Highest References can be given.— 
Addresi^ M.A.H-, care of the Publishers of Nature, 29, Bedford 
Street, Covent Garden, W C. 


WANTED.—SKELETONS of a few of the 

S!M^LLER BRITISH BIRDS, t® complete a Collection.—Address 
WC Editor of Nature, Bedford Street, 


NOTICE.—To Science Classes, — MOT 

FURNISHERS, E3 

Ul^GE STMET, M^CHESTER, supply all the Apparati 
enumerated m the SOUTH KENSINGTON LISTS 'POrtw 

MYSH^L SClENCMLfghL H^^ 

specimens ^ the vanous Instruments, or to forward Es^t< 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lor. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8r.; Ladies’ Chest Expanders from ss. 6d. SAL¬ 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

I’Ejf Appointment to the Royal Insiiiution of Great Britain), 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

n & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


NATURE.—Wanted clean Copies of Nos. 

lOi 13^ and 116. Nature Office, 29, Bedford Street, Strand, W.C 
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DIARY OF SOCIETIES. 


London 

TUESDAY^ August 18. 

Bikkbeck Scientific Society, at 8.—-Opium, its Preparations and Uses: 
R, G. i\Iadden. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the puhlicaiion of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Sciei- 
tific and Literary Societies would he found very useful, not only 
to the Members of such Societies, hut to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a i)ortion of their Advertisement columns to this purpose, and 
to insert OF MEETINGS, SUBJECTS OF LEG- 

TURES, Sac,, at the nominal charge oj One Shilimg for each 
insertion. 

The Publishers of Nature wUl he glad if the Secretaries of 
Societies will aid them in their endeavours to niahe this weekly 
Diary as complete and useful as possible. Notices intended for 
imertion therem must be sent, addressed to the Publishers, by 
Wednesday Mornings. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 



M. PILLISCHER 

Optician and Manufacturer of 

ACHEOMATIG MICEOSCOPES; 

and all kinds of Scientific Instruments. 

Pillischer's 

St. Thomas’s Hospital 
Microscope, 

As supplied to the principal Uni¬ 
versities and Hospitals. 

Monocular, >^s,- Binocular, 10 lor. 

PILLISCHER’S New Series of 
Correction and Immersion^ Ob¬ 
ject-glasses, from^^ to fjs i^ch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERJVIOMETERS, 
in Sterling Silver ^ Cases, 3^ in., 

14?.; 4^ in., 17^.; 6 in , in Wooden 
Case, 105 “., including a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE ISIAY BE HAD ON 


Office— 29, BEDFORD STREET, STRAND. 


HENRY CROUCH’S 


NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fuUy illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metropolitan Railway, near 
Sie General Post Office. 


JUDSON’S DYES_i8 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in ro minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bemous«, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thu.« 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. —Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet. See., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink—Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES—For Colouring Archi- 

tectural Plans, See. —Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other iiiades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chenusts and Oilmen in London, Chemists and Stationers in the 
Country. 


application to 

88, New Bond Street, W., London. 

PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

CORES BRANDED *‘R. ELLIS & SON, RUTHIN,” and every 
label bears their Trade Mark. Sold everywhere, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS W. Best & Sons, Henrietta Street, Cavendish 
Square, 



RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD anri 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and maybe worn during sleep. A 
descriptive circular may be bad, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier. 



JOHN WHITE, 228 , PiccadiUy. 

Price of a Single Truss, i6f,, air., z6s. Sd., and 31J. 6 d. "i 
Double ,, 3ir. 42^., and > 

„ Umbilical,, 42X. and 521. 6 d . } 


Post- 
free. 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4f. 6 d,, ys, 6d., xos ., and t6s, each. 
Postage free. 

JOHN WHITE, Manufacturer, 22S, Piccadilly, London. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and lemainsiso by an occasional using. 
xos. 6d,, sent for P.O. order.—ALEX. ROSS, 248, High Holborn, Lon¬ 
don ; and adl Chemists. 


NOSE MACHINE. — This is a cootTivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-foiroed nose is quickly shaped 
to perfection. Anyone can use them, and without psfin« Price loj. &/., 
sent carriage-free for P.O. order.—^ALEX. ROSS, 248, High Holborn, 
liOndon. Pamphlet sent for two stampfe^ 
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Ready this day, royal 8vo, 764'pp., cloth, with over 200 Illustrations, price 34J. 

ELEMENTS OF METALLURGY: 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By-J, ARTHUR PHILLIPS, M. Inst. C.E., F.G.S., F.C.S., See. 

r Ancien Eleve de I’Ecole des Mines, Paris ; Author of “ Mining and Metallurgy of Gold and Silver,” &c. 

“ Will he eagerly sought for by Students in Science and Art, as well as by practical workers in metals.”— Colliery Guardian. 

“ The value of this work is almost inestimable .”—Mining journal. 

London: CHARLES GRIFFIN & CO., lo, Stationers’ Hall Court. 


NOW READY. 

TECHNICAL TRAINING. 

BY THOMAS TWINING, 

ONE OF THE VICE-PRESIDENTS OF THE SOCIETY OF ARTS. 

Being a Suggestive Sketch of a National System of Industrial Instruction founded on a General Diffusion of Practical Science 

among the People. 8vo. 12^. 

MACMILLAN & CO., LONDON. 


WORKS BY THE LATE PROFESSOR PHILLIPS, F.R.S. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 

Professor of Geology in the University of Oxford. With Coloured Map and numerous Illustrations. 8vo. 21s. 

It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instinction, which we have found in the pages of this volume.”— Athenaeum. 

VESUVIUS. By John Phillips, M.A. F.R.S. With numerous Maps and Illustrations, 

Crown Svo. lO.?-. Gd. 

‘^‘Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868,and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. Elis plan has been successfully carried 
out, and has resulted in a w^ork of high value. Mall Gazette. 

Oxford: Printed at the CLARENDON PRESS, and Published by MACMILLAN & CO., London, Publishers to the University. 


Just published, free for one stamp. 

XHE NATURAL HISTORY and SCIENTIFIC 

BOOK CIRCULAR, No. 9, JULY, containing Valuable Works or 
botany, Ghemistrj^ Conchology, Entomologj^ General Natural Histor\' 
Geology, Meteorology, Ornithology, &c.—Wni. Wfsley, 28, Essex Street, 
Strand, London. 


The BIRDS of SHETLAND, with Observa^ 

tions on tbeir Habits, hligration, and Occasional Appearance. By the 
late HENRY L. SAXBY, M.D. Edited by his Brother, the Rw 
Stephen H. Saxby, of East Clcvedon. 

Edinburgh: MACLACHLAN & STEWART. 

London: SIMPKIN, MARSHALL, & CO. 


The CIRCLE and STRAIGHT LINE. 

CKUKLOS) JOHN HARRIS. 


Part 1, Svo, pp. 42, with Plates, cloth 
,, 2, Svo, pp. 56 „ 

,, 3, 8VO, pp. 26 „ 

Supplement, Svo, pp. 2S „ „ 

The above, complete .. !„ 


4X. 
I2X. ^d. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


COMPLETION of Mr. SPEDDING’S LIFJ 

Letters and Life 
mcluding all his Occasional Works, collected ar 
Camb., with 

wsnou Index, completing the work, is now ready, price tox. 

Loudon: LONGMANS & CO.^ 


CLUB MAP of SWITZE] 

on the Scale of 4 MHes to t 

edited by R, C. Nicftots F j Alpine Club, a 

in Four She^. in pSS,lto “ Monday neat, cdmpli 

fief mounted in a Case, nr^ 

^ price o.., or^^tS 

London : LONGMANS & CO. and E. STANFORB. 

Edinburgh: W. & A. K. JOHNSTON. , ■ ,., ' 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MI CAL SOCIETY, 1841-1872, is now ready, mcluding botb Authors 
Names and Subjects, it may be obtained by Fellows at the Society’s 
Rooms, price sn, by post s-?- 4^.; and by Non-Fellows at the Publisher’s, 
J. Van Voorst, i. Paternoster Row, price lor. 

The JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of all Papers on Chemistry, and its 
relations to Physiology and the Arts, published in British or Foreign 
Journals. It is issued monthly, and may be obtained by Non-Fellows 
of Mr. Van Voorst by a subscription of ;i^i ir. 


I AN ELEMENTARY TREATISE ON 

i STEAM. By JOHN PERRY, B E., Whitworth Scholar, F.CS., 
I late I^ecturer on Physics at Clifton College. 41. 6 d. 

j When boys have squired an elementary knowledge of Experimental Me; 
j chanics and Heat it is well to teach them the application of the principles they 
I have learnt, by :^nie ^ch course as is sketched in the present work, before 
I proceeding to Electricity, Acoustics, and Light. The numerous examples 
; and exerases will prove useful in all Physics classes; whether the whole 
I course is followed or not; to candidates for scholarships at the Universities 
i to boys preparing for the examinatiotts at Woolwich and Ceoper's 
I HilL 

j hfACMILLAN & CO., LONBON. ’' ' 
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EVERY THURSDAY, PRICE 4^. 

NATURES 

CHARGES FOR ADVERTISEMENTS. 

Three lines m colmnn^ 2 ^*. 6 ^/.; 9 ^. per Ime after, 

£ d, 

One-cigJifJi page^ or quarter column .... o 18 6 

Quarter page^ or half a column .i 15 o 

Half a page^ or a column .3 5 o 

Whole page ..660 

Advertisements must be sent to the Office hefo 7 T 12 dclock 
on Wednesdays. 

Post-office Order's payable to Maoiillan & Co. 
OFFICE, 29 BEDFORD STREET, STRAND, W.C, 


TISLEY’S 

PENDULUM APPARATUS, 

Witb Tracer, &c., for drawing Lissajous’ Curves on Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X I ft. square), which serves as a Stand for the instrument to 

work on. .. ... ;^i2 o o 

Reflectors for projecting the Figures on the Screen ... ... 2 12 6 

N.B.—Specimen. Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : i to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution £,s s o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W, 

(Three minutes* walk from South Kensington Museum). 


‘‘THE GARDEN,’’ 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


THE GARDEN ’’isconducted by William Robinson, F.L.S., Author 
of “Hardy Flowers,” “Alpine Flowers for English Gardens,” “The 
Parks, Promenades, and Gardens of Paris,” &c, ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 


* The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Iklarket Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN ” may he obtained through all Newsagents and at the 
Railway Bookstalls, at ^d. per Copy. It may also be had direct from the 
Office at 5^. for a Quarter, qs. qd. for a Half-year, and lOs. 6 d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free) 

37, Southampton Street, Covent Garden, S.W. 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agriculture, 

Devotes spedalattendon to the discussions and pixjceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
iS,ooo members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are spesdaliy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday monaing. Price srf., oar prepaid, isj. a year post free. 

PubBsbsd by W. PICKERING, ®z, Arundel Street, Strand, W.a 


THE LINGUIST, 

AND 

EDUCATIONAL PE VIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874}, on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Yerse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


MACMILDAN’S MAGAZINE. 

No. 178. FOR AUGUST. 

Price is. 

CONTENTS— 

1. —Victor Hugo’s Dramas.” By Camille Barrere. 

2. —“ Castle Daly: The Story of aa Irish Home Thirty Years Ago.” Chap¬ 

ters XYIL—XVIII. r s P 

3. —“ Addresses at Cheshunt College.” By the Dean of Westminster. 

4. —“ The Convent of San Marco.” II. The Frate. 

5. — “ Church Reform: Local Government.” 

6. —On the Perception of the Invisible.” By G. F. Rodwell. 

7. —“ Foundling Hospitals in Italy.” By Lady Amberley. 

8. —“The Grouping of Plants.” By H. Evershcd. 

9. —“ Pictura Poesis.” 

10.—“The Civil Service of India.” By W. B. Scoones. 

MACMILLAN & CO.. London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, an d 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1S64, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects oi 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of xos. each; the succeeding 
vols. may be had separately or together at 71. each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S. &c.. 

Late President of the Entomological Society. 

The objects of the En.iemoio^isi are to give every mformation about In¬ 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting rera«iie& Notes, Ohsermtlons, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of spedmens. 

Published on the Fhst pf eveyy onth, 

PRICE SIJ^ENCE. 

SIMPKIM, MARSHALL, and Co , Stationers’ Hall Coprt* 


On |he 1st of pvery Month, pp. 3,!?. Syo, with at least PHte, 

THE IQURNAL OF 

BRITISH AND FOREIGN, 

Edited by ipijNRY Trimen, M.B, F.L.S., British -^^ed by 

J. G. Baker, F.KS., H^rhari?^ ; 

Subscarfe^pil^h^ i|74(iay. postfr<?f in dh® »yablc in 

SUld narfe.^, -i. , , , 

^ r ippaif, 1, 1, ‘ ,"1 ' , < ^ ' 
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A^cnc^ Ready, Price One Shilling, ■ / 

ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR AUGUST 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND 07 HER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.’’ 

Contents of August Number —Our Illustrations:—i. “Henry Fawcett, Esq., M.P., and Mrs. Fawcett,” 
by Ford Madox-Brown. 2. “The Knight in Armour,” by Wm. Cave Thomas. 3. “Lesson in Network,” by 
J. F. Millet.—The Exhibitions ; The Royal Academy, the Munich Gallery.—The Decoration of St. Pauls Cathedral, 
No. 2.—Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
frQsh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “Art,” are requested to communicate with the Editor, through the Publishers. 

_London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


HEALTH FOR ALL. 

P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at r^d., is. i^., and 2J. 9^. 
Sent free on receipt of 8, 14, or 33 stamps. 

This fine BLOOD Medicine is warranted not to contain a single particle of Mercury, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One trial will convince anyone of their efficacy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new, rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2s. ^d, box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in. the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 

The Government Stamp is on every box. 


LUNG HEALER, 

FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 


P RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where everything else has been tried and failed. 

LUNG HEALER quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse¬ 
ness, Phlegm, Tickling of the Throat, Shortness of Breath, Incipient Decline, Numbness and Wealmess of the Lungs, Pains in the 
Chest, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation, 
and all the symptoms of Impending Consumption. 

LUNG HEALER strengthens the Lungs and thereby prevents Consumption. The Voice improves ; Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in safety after a few doses of LUNG HEALER. 

Sold in bottles at 2r. gaC by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 

Order of any Chemist. 


New Edition, corrected and improved, extra fcap. 8vo, 65-. 

FIRST FORMS of VEGETATION, By 

tlie Rev. HUGH MACMILLAN, LL.D. F.R.S.E., Anther of “Bible 
Teachings in Nature,*’ &c. With Coloured Frontispiece and other 
Illustraflons, 


BRYANUMAYS 

MATCHES. 


This day, in 8vo, price 14^., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents :—^The Prologue—Tyrrhenians and Turanians—Ethnographical 
Notes on the Etruscan People—^The Etruscan Mythology—^The Etruscan 
Numerals—Epitaphs—Words denoting Kinship-yThe Bilingual Inscriptions 
-“Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 

London: MACMILLAN & CO. 


HOLLOWAY’S PILLS. — Inflammations 

Controlled.—All persons should be forewarned by the present sudden 
atmospheric changes, that their maintenance of health depends^ upon 
rectifying disorder in, and expelling impurities from the system without 
unnecessary delay. Cases of internal inflammation in the thimt, lungs, 
liver, and bowels, are perpetually happening during the winter, and 
loudly call for a certain curative, such as Holloway’s Pills; they super¬ 
sede hlood-Ietting, mercury, antimony, and similarly dangerous treat¬ 
ment. No invalid will be at a loss to treat his complaint on the surest 
and safest principles, who carefully reads through the printed directions 
folded rotmd eveiy box of these Pills- No danger can result from uring 
this medicine, which may be accounted “The Antidote for Inflam- 
mation.” 
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MESSRS. MACMILLAN & CO.’S 
PUBLICATIONS. 

Owens College Essays.—Essays and Ad- 

dresses by Piofessors and Lecturers of the Owens College, Manchester. 
Published in Commemoration of the Opening of the New College Build¬ 
ings, October 7th, 1873. 8vo, 14?. 

A series of papers bearing on such questions of literature, science, and 
politics as are of special interest at the present time, and written by men 
who are fully competent to deal with the various subjects. The following 
are specimens of the papers Original Research as a Means of Education, 
by Prof. Roscoe; Solar Physic^ by Prof. Balfour Stewart; On some Rela¬ 
tions of Culture to Practical Life, by Prof. Greenwood; Some Historical 
Results of the Science of Language, by Prof. Wilkins; The Judicature 
Act of 1873 in its Relation to the History of the Judicial System in England, 
by Prof. Bryce ; The Railways and the State, by Prof. Stanley Jevons; 
The Peace of Europe, by Prof. Ward, &a 


Professor Cairnes.—Some Leading Prin~ 

ciples of Political Economy N ewly Expounded. By J._ E. CAIRNES, 
M A., Emeritus Professor of Political Economy in University College, 
London. 8vo, 14^. [This day. 

Contents:—Value—Supply and Demand—Normal Value—Market Value 
—Derivative Laws of Value—Rate of Wages—Demand for Commodities— 
Wages and Prices—-Trades’ Unionism—Doctrine of Comparative Cost— 
Wages and Foreign Trade, &c. 


The Physiology of the Cirmlation in 

Plants, in the Lower Animals, and in Man. By J. BELL PETTI¬ 
GREW, M.D. F.R.S. Svo. With 150 Illustrations. 12^. 

[This day. 

Horce Hellenicce.—Essays and Discussions 

on some important points of Greek Philology and Antiquity. By JOHN 
STUART BLACKIE, F.R.S.E., Professor of Greek in the University 
of Edinburgh. Svo, 12s. [This day. 


The Songs and Ballads of Scotland in view 

of their Influence on the Character of the People. By J. CL.ARK 
MURRAY, LL.D., Professor of Mental and Moral Philosophy in 
McGill College, Montreal. Crown Svo, 6 j. [This day. 


Rendti^s Theory of the Glaciers of Savoy, 

Translated by Alfred Wills, Q.C, late President of the Alpine Club. 
To which are added the Original Memoir and Supplementary Articles, 
hy Professors Tait and Ruskin. Edited, with Introductory Remarks, 
by George Forbes, B.A., Professor of Natural Philosophy in the An- 
dersonian University, Glasgow. Svo, ^s. 6d, [This day. 


The Apostolical Bathers; a Critical Ac- 

count of their Genuine Writings and of their Doctrines. By JAJMES 
DONALDSON, LL.D. Crown Svo, 7^. 6^. [This day. 


Songs of Consolation, By Isa Craig Knox, 

Extra fcap. Svo, doth extra, gilt edges, 6 d. [This day. 


Scripture Readings for Schools atid Fami- 

11 ^ Vol in.—The Kings and the Prophets. By CHARLOTTE M. 
YONGE, Author of “The Heir of Redclyffe.” Extra fcap. Svo, ij. 
With Comments, 3s; ^ (Vol I. and II, td, each; with Comments. 
3 ^- [This day. 

The Origin and Metamorphoses of Insects, 

By Sir JOHN LUBBOCK, M.P. F.R.S. Second Edition. Crown 
Svo. With Illustrations, 3r. (“ NATURE SERIES.”) 

[This day. 

Plutarch: hts Life, his Lives,, and his 

Mor Is. Five Lectures by R. CHENEVIX TRENCH, D.D , Arch¬ 
bishop of Dublin. Second Edition, Revised and Enlarged. Fcap. Svo 

[This day. * 

Gtitde to the Unprotected in Every-day 

property and Income. By a BANKER’^ 
DAUGHiER. Fourth Edition, Revised. Extra fcap. Svo, 3X. dcf. 

[Thisday, 


SCIENTIFIC WOEKS. 


The Principles of Science. By Prof 

JEVONS, F.R.S. A Treatise on Logic and Scientific Method. Two 
vols. Svo, zss. 


Elements of Physical Manipulation. By 

EDWARD) C. PICKERING, Professor of Physics in the Massachu¬ 
setts Institute of Technology. Part I. Svo, lor. 6 d, 


The Beginnings of Life: being some Ac- 

count of ihe Nature, Modes of Origin, and Transformation of Lower 
Organisms. By H. CHARLTON BASTIAN, M.D. F.R.S. With 
upwards of 100 Illustrations. 2 vols. crown Svo, 28s. 


First Principles of Chemical Philosophy. 

By J. P. COOKE, jitn., Ervine Professor of Chemistry and Mine¬ 
ralogy in Harvard College. Crown Svo, i2x. Third Edition, revised 
and corrected. 


Acadiafi Geology. The Geologic Structure^ 

Organic Remains, and Mineral Resources 01 Nova Scotia, New 
Brunswick, and Prince Edward Island. By J W. DAWSON, 
LL.D. F.R.S., Principal of McGill College and University, Montreal. 
Second Edition, revised and enlarged. With Geological Map and Illus¬ 
trations, Svo. iS^. 


Hereditary Genius: an Inquiry into its 

Laws and Consequences, By FRANCIS GALTON, F.R.S. Svo. 

I2J. 


The Theory of Evolution of Living 

Things, and the Principles of Evolution applied to Religion, con¬ 
sidered as illustrative of the Wisdom and Beneficence of the Almighty. 
By the Rev. GEORGE HENSLOW, M.A. F.R.S. Crown Svo, 6s. 


The Students Flora of the British Islands. 

By J. D. HOOKER, C.B. F.R.S., President of the Royal Society. 
Globe Svo, los. 6 d, 


Professor Huxl^’s Lay Sermons, Ad- 

dresses, and Reviews. New and cheaper Edition, ^s, 6d. 


Professor Huxleys Critiques and Ad- 

dresses. Svo, lox. 6 d. 


On the Genesis of Species. By St George 

MIVART, F.R.S. Second Edition, with Notes in reference and reply 
to Darwin’s “ Desceant of Man.” WTith numerous Illustrations. Crown 
Svo, gs. 


Habit and Intelligence, in Connection with 

the Laws of Matter and Force. By J. J. MU.^HY. 2 vols. Svo, i6j. 


The Sciefitiftc Bases of Faith. By f. f. 

MURPHY. Svo, 14,. 


Sound a7id Music: a Non-mathematical 

Treatise on the Physical Constitution of Musical Sounds and Har¬ 
mony, including the diief Acoustical Discoveries of ProfeSiOr Helmholtr. 
By SEDLEY TAYLOR, MA.. Crown Svo, Sr. 6 d, 


Contributions to the Theory of Natural 

SELECTION. A Series of Essays. By ALFRED; RUSSELL 
WALLACE. Second Edition, with Corrections and AdditioBs. Oown 
8 vo, 8 s, 6d, 


MACMILLAN & CO., LONDON. 


MACMILLAN & CO., LONDO^. 
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VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W, 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity. 
They make the blood more alkaline and less coagulable, and promote its circulation. In the derangement of the digestive functions’ 
and in all the chronical disorders of the abdominal organs, their good effects are shown. ^ The Waters of Vichy are alkaline and 
gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral waters they are 
the most exported. 


NEW VOLUME OF “ JVA TURE SERIES. ” 

THE TRANSIT OP VENUS. 

BY GEORGE FORBES. B.A., 

PROFESSOR OF NATURAL PHILOSOPHY IN THE ANDERSONIAN UNIVERSITY, GLASGOW. 

With numerous Illustrations. Crown %vo. 


MESSRS. MACMILLAN AND CO.’S 

NEW BOOKS. 


TELEGRAPH and TRAVEL. A Narrative of the Formation and Development of Tele* 

graphic Communication between England and India, under the orders of Her Majesty's Government, with incidental No&ei 
of the Countries through which the Lines pass. By Colonel Sir FREDERIC GOLDSMID, C.B., K.C.S.I., late Direct^t 
of the Government Indo-European Telegraph. With numerous Illustrations and Maps. 8vo. {^Immediately. 

DEDICATED BY SPECIAL PERMISSION TO THE QUEEN. 

MENDELSSOHN. By Ferdinand Hiller. Letters and Recollections. Translated by 
M, E. VON Glehn. Edited by George Grove. With Lithographic Portrait from a Drawing by Carl Muller, 
before published. Crown Svo. {Nearly ready 

The BIRDS of ARISTOPHANES. Translated into English Verse, with IntrodxictioG, 

Notes, and Appendices. ByB. H. KENNEDY, D.D., Regius Professor of Greek in the University of Cambridge. Ciwa 
Svo, 6s. {This my. 

WORDSWORTH, SHELLEY, KEATS, and other ESSAYS. By Professor Masson, 

Crown Svo. {Immediately, 

THOUGHTS on REVELATION. By John McLeod Campbell, D.D. Second Edition 

Crown Svo, ^s. {This day. 

NOTES on the PARABLES of OUR LORD. By R. Chenevix Trench, D.D., Archbishop 

of Dublin. Twelfth Edition, revised. 870,123-. {This day. 

FIRST FORMS of VEGETATION. By the Rev. Hugh Macmillan, LL.D. F.R.S.E., 

Author of “Bible Teachings in Nature," &c. New Edition, revised and enlarged. With numerous Illustrations. Exta 
fcap. Svo. {Shartly. 

BIRDS : their CAGES and their KEEP. By Lady Dickey. With Illustrations. Crov/n 

Svo. • ' {Shartly. 

PRIMER of PHYSIOLOGY. By Michael Foster, F.R.S. 

(Macmillan's Science Primers.) {Shmily. 

HISTORY of GERMANY. By J. Sime, M.A. (Vol. V. of the Historical Course -for 

Schools.) Edited by E. A. Freeman, D.C.L. iSmo, 33. [This day. 

EUCLIDIAN GEOMETRY. By Francis Cuthbertson, Head Mathematical Master of the 

City of London School. „ Extra'fcap._ Svo, , 4s. 6 d. [ This day. 

MACMILLAN & CO,, LONDON. 


by'itt'CLAT,'. ft at 7 8, Bread Street Hill, In the City of London, and pnblisfeed by Macmiujin & Co. 
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** To the solid ground 

Of Nature trusts the mind which builds for aycT — Wordsworth 
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VOL. 10 ] 

THURSDAY, AUGUST 20, 1874 

[Price Fourpence 

Registered as a Newspaper at the General Post Office. 

[All Rights are Reserved. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 

(OPPOSITE WESTMINSTER ABBEY.) 

The SESSION 1874-75 will commence on THURSDAY, October 1st, 
with an INTRODUCTORY LECTURE by Dr. Potter. The Address 
will be followed by the Distribution of the Prizes and a Conversizione in 
the Board Room. 

The new Physiological Laboratory will be completed by October 1st. 

ThiC lExaminatiohs for the Entrance Scholarships will be held on the and 
and 3rd of October. 

GEORGE COWELL, Dean. 


TWO SCHOLARSHIPS and an EXHI- 

BITION in Natural Science, and a SCHOLARSHIP and EXHI¬ 
BITION in Classics and Mathematics, will be awarded by Open 
Competition in the First Week of October next, at St. Mary’s Hospital 
Medical School. For particulars apply to the Dean of the School, 

A. B. SHEPHERD, M.B 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 
F.RS.; Dr. Williamson, F.R.S. 

The Term commences Tuesday, September 15. 

C. WILLMORE, Principal, 


ANDERSON’S UNIVERSITY, 
GLASGOW. 

The Trustees iflvite (^^DIDATES for the CHAIR of CHEMISTRY 

I vacant by the resignation of Professor Thorpe. 

\ Applications to he lodged, on or before the 1st of September, with the 
? Subscriber, who will furnish information regarding the duties and terms of 
I the appointment. 

J. B. KIDSTON, Secretary, 
so. West Regent Street, Glasgow, 14th Angust, 1874. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations be studied rither Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—^Apply to Prof. 
E. V, GARDNER, F.E.S., F.S.A., 44* Berners Street, W 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

SCHOLARSHIPS IN SCIENCE. 

Two Scholarships in Science have been founded at Sfc Bartholomew*s 
Hospital : — 

1. An Open Scholarship of the value of £joOf tenable for one year, to be 
competed for in September- The subjects of examination are Physics, 
Chemistry, Botany, and Zoology. The successful candidate will be re¬ 
quired to enter at St. Bartholomew's Hospital in October next. 

2. Preliminary Scientific Scholarship of the value of £50, tenable for one 
year, to he competed for in October next by Students of the Hospital of 
less than six months’ standing. The subjects of examination are identical 
with those of the Open Scholarship. 

For further particulars and syllabus of subjects, application may be made 
personally or by letter to the Warden of the College, St. Bartholomew'? 
Hospital. 


LONDON LIBRARY, 

12, ST, JAMES’S SQUARE.—Founded in 1841. 

Patron—H.R.H. The Prince of Wales. 

President— Thomas Carlyle, Esq. 

This Library contains 90,000 Volumes of Ancient and Modem Literature, 
in various Languages. Subscription, ^^3 a year, or £2 with Entrance Fee 
of £6; Life Membership, ;^26. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half-past Six. Prospectus on application. 
Catalogue, Now Edition, in the press, 

ROBERT HARRISON, Secretary and Librarian. 


A HIGH WRANGLER is anxious to ob- 

taia an APPOINTMENT as TUTOR or MATHEMATICAL MAS- 
TER in a good School.—Address, T. L. Kl. M., care of Messrs. Mac¬ 
millan & Co., 29 and 30^, Bedford Street, Covent Garden, London, 


A CAMBRIDGE B.A., First-class Natural 

Sdence Honours and Second-class Classical Honours, desires a 
tutorship. Natural Science, French, Latin, Greek, Arithmetic, 
Good references.—A. N. T., care of Editor of Nature, Bedford Sfcn^t, 
Strand, W.C. 


To ASTRONOMERS and UTTHERS.—A 

skilful Photographer, who is a Chendst^ and Amateur Astronomer, and 
possesses also seme Literary Ability, wisihes for'ait ENGAGEMENT 
in whicli these qualifications would be of service.—^D.W., Doctor’s Cot¬ 
tages, South Shore, Blackpool 
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The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


A LARGE FARMER in one of the Southern 

Counties of England has a VACANCY for an Articled Pupil. Could 
live with the family.—Apply by letter to Mr, Wilham Rutherford, care 
of the Editor of Nature, Bedford Street, Strand, W.C. 


NOTICE. — To Science Classes.— MOT 

TERSHEAD AND CO., LABORATORY FURNISHERc; 
CHANGE STREET, MANCHESTER, supply all the Annkm„ 
enumerated in the SOUTH KENSINGTON LISTS FOR^Twn 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light hS? 
Electricity, Magnetism, &c.), and will be happy to show intendina nm 
chasers specimens of the various Instruments, or to forward Estimate 
on application. Orders exceeding m value delivered free to anv 
railway station in England. ^ 


A GENTLEMAN who contemplates going 

to South Africa, sheep-farming, wishes to meet vuth a Companion with 
some knowledge of Natural Science and Veterinary Surgery, who 
would join him on mutual terms to be agreed upon.—^Address 
“Farmer,” care of the Publisher of Nature, 29, Bedford Street, 
Strand, London, W.C. 


BEES, Four Hives of, for Sale, in Glass- 

backed Observatory Hives, 20s. and 25J. -each.—17, Bellamy 
Street, Balham. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils- Special attention is 
given to the study of Natural Sciences. — For further particulars apply 
by letter to “Tripos,” care of the Publisher of Nature, 29, Bedford 
Street, Strand, London, W.C. 


A LADY requires a RE-APPpiNTMENT. 

German, French, the Elements of Natural Science, together with all 
the usual branches of Education. Highest References can be given.— 
Address,^ M.A.H., care of the Publishers of Nature, 29, Bedford 
Street, Covcnt Garden, W C. 


WANTED.—SKELETONS of a few of the 

SMALLER BRITISH BIRDS, to complete a Collection.—^Address 
particulars to F.Z.S., care of Editor of Nature, Bedford Street, 
Strand, W.C. 


A LADY, who is an accomplished Linguist 

and Musician, and has a fair acquaintance with tlae Elements of Natu¬ 
ral Science, desires a RE-ENGAGEMENT.—For further particulars, 
address T. D. P., 9, Elm Road, N.W, 


PRIVATE TUITION.—A Gentleman of 

very great experience with backward and delicate boys, has VACAN¬ 
CIES for THREE PUPILS. Special attention given to the study of 
the Nature Sciences. Terms reasonable.—Address, F.R.A.S., care of 
the Publisherof Nature, Bedford Street, Covent Garden, W C. 


SCIENCE TEACHING by CORRESPON- 

DENCE, (See past advertisements.) Only time for TWO MORE 
* PUPILS. Address H., care of Macmillan & Co., 29 and 30, Bedford 
Street, Strand, London, W.C. 


TO NATURALISTS and GEOLOGISTS. 

—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 
(See Advertisement in Nature of June i8th.) For particulars of these 
Collections address Fredc. Colling^vood, Esq.. F.G.S., 4, St. Martin’s 
Place, Trafalgar Square, superscribed “ Orford Castle Fund.” 

; July 6tR, 


THOMAS D. BUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Aruiutel Street.) 


8UB-WEALDEN EXPLORATION 

At Netherfield, near Battle. 


The object of this work, commenced on the occasion of the meeting 
the British Association at Brighton in 1S72, is to ascertain the thickness d 
the Secondary Strata in the Wealden area, and the depth and nature of lia 
underlying Palmozoic Formations. 

The determination of the underground structure of the Wealden, h 
a point of great scientific interest, and one of g-rcat national and ecm 
mical hnporicinco, as it may help to indicate the line taken underground by 
the coal-measures of Belgium and Somerset. ^ 

A sum of ^ 3,000 has been collected by private subscription, and spent it 
this research, and a depth of 1,000 ft. reached, but as ye-t without anype^. 
tive result. The beds traversed belong to the Lower Wealden, Purbeck and 
Portland series, Kimmeridge clay; and ihe boring has now reached ibc 
Oxford clay. 

It is most desirable that the work should not be discontinued in the pre* 
sent stage for want of funds, and the Committee therefore make an earnest 
appeal for further assistance. 

Subscriptions may be sent to Henry Willett, Esq., Hon. Sec. and 
Treasurer, Arnold House, Brighton. 

Signed, on behalf of the Committee, 

ANDREW RAMSAY, 
JOHN EVANS, 
JOSEPH PRESTWICH. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William I¥. 
From Ioj. each. SALMON ODY & CO._, by appointment to the Ansj' 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, Bs .; Ladies’ Chest Expanders from ss. 6d, SA.L 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMUK 
ODY & CO., agz. Strand, London. 


HENRY CROUCH’S 

NEW catalogue OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, fully 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, hletropolitan Railway, near 
rite General Post Office. 


HAIR COLOUR WASH.—By dampingthe 

hair or whiskers with this beautifully perfumed Wash, in 24 houiv thi 
hair becomes its original colour, and remains so by an occasional usffig» 
xos. 6d., sent forP.O. order.—ALEX. ROSS, 24S, High Holbora, Lost 
don ; and all Chemists. 


British Rocks—100 Specime& 

British Fossils—100 „ ^ 

CoUectioas mi Spedhicas qf 


One Guinea. 
One Guinea. 


BritHi Fos^ fiom the Oag to the Silurian ihduaye, 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which ffie member consists, that an ili-formed nose is quickly shape 4 
to perfection. Anyone can use them, and without pain. Price lor- 0 ^ 
sent carriage-free for P.O. order.—ALEX. ROSS, 24S, High 
London, Pamphlet sent for two stamps. ' * 
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MURRAY AND HEATH, 

MAN U FACT EJKEKS OF 

OPTICAL AND SCIENTIFiO INSTRUMENTS 

To Her Majesty and the Government Departments, 

69, JERMYN STREET, LONDON, S.W. 


Students’and other Microscopes, Improved Pocket Microscope, Sole Makers 
of the Telescopic Microscope Lamp, the Miniature Photographic Apparatus? 
&c. &c. 

JVeiU Catalogues forwarded for Six Stamp. 


RUPTX 7 RES.-BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot he detected, and may he worn during sleep. A 
descriptive circular may be bad, and the Tiuss (which cannot 
fail to fit) forvv'arded by post, on the circumference of the body, 
2 inches belcw the hips, being sent to the manufactuier. 


JOHN WHITE, 228, Kccadaiy, 

Price of a Single Truss, idr., 2ir., s6s. 6d.^ and 31J. 6d .' 
,, Double „ 31J. 6^/., 42J., and 52J. 

,, Umbilical,, 42.?. and 52^. 6d. 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinaty stocking. Price 4s. Od., js. 6d,^ xos., and ifiy. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


JAMES WOOLLEY, SONS, AND Co., 

69, MARKET STREET, MANCHESTER. 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, 
CHEMICAL REAGENTS, fe. 

For the Use of 

Analysts, Science Teachers, and Manufacturers. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous’ Curves on Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (3 ft. 

X I ft. square), which serves as a Stand for the instrument to 

work on. .;^i2 o o 

Reflectors for projecting the Figures on the Screen ... ... z 12 6 
N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i: 1 to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... £s 5 o 


Price Lists on Application. 


GOLD MEDAL AND HIGHEST AWARDS. 

I.ONDOS AND PARIS, 1S51. 1S62, 1867. 


TISLEY AND SPiLLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 

(Three minutes* walk from South Kensington Museum). 


ROSS & CO., 

MANUFACTURING OPTICIANS, 

7, WIGIIORE STREET, CAVENDISH SQUARE, W. 


Catalogues with full Particulars and Prices of Microscopes, 
Telescopes, Photographic Lenses and Apparatus, Race, Field, 
and Opera Glasses, Barometers, Thermometers, Spectacles, &c., 
may l>e had on application. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is^used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland- 


It writes almost instantly Full Black. 
Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
Blot. 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
mcanent of writing. 


TO BE HA D OF ALL STA TIONEFS. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Apoinimeni io the Royal Insiiiuimi of Great Britahi). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

ii & 13 , BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


EVERY THURSDAY, PRICE 4d. 

NATUREr 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column^ is. 6d.; gd, per line after, 

£ s. dL 

One-eighth page, or quarter column . . . . o 18 6 
Quarter page, or half a column ...... i 15 o 

Haifa page, or a column .» • • 3 5 o 

Whole page .. 660 

Advertisemenis must be sent io the Office bffiore I3 dehek 
on Wednesdays, 

Post-office Orders payable io MaCxMILLAN & Co. 

OFFICE, 29 BEDFORD STREET, STRAND, W.C 
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HENRY S. KING & CO.’S LIST. 


SENSATION AND INTUITION. Studies 

in Psychology and iEsthetics. By JAMES SULLY. Demy 8vo, 

105 '. (id. 

. In conclusion, we beg to thank Mr. Sully for a meritorious and 
successful attempt to popularise valuable and not very tractable departments 
of science.”— Academy. 

The PHYSICS and PHILOSOPHY of the 

SENSES; or, the Mental and the Physical in their Mutual Relation- 
By R. S. WYLD, F.R.S.E. Illustrated by several Plates. pPreparing. 

The authoris object is twofold: first, to supply a Manual of the Senses, 
embracing the more important discoveries of recent _ times; second, in 
discussing the subject of Life, Organisation, Sensibilitjr, and Thought, 
to demonstrate, in opposition to the materialistic theory, that the Senses, 
no less than Reason, furnish proof that an immaterial and spiritual element 
is the operative element in nature. 

PROFESSOR ERNST HAECKEL — The 

HISTORY of CREATION, a Popular Account of the Development of 
the Earth and its Inhabitants, according to the Theories of Kant, 
Laplace, Lamarck, and Darwin. Translated by E. Ray Lankester, 
M.D. With Coloured Plates and Genealogical Trees of the various 
Groups of both Plants and Animals. 2 vols, post 8vo. [Preparing. 

Dr. W. B. CARPENTER^s PRINCIPLES 

of MENTAL PHYSIOLOGY, With their Applications Jo the Train¬ 
ing and Discipline of the 3 \Iind, and the Study of its Morbid Conditions. 
Post 8 VO, illustrated, 12s. 

** This valuable book . . . Let us add that nothing we have said, or 
in any limited space could say, would give an adequate conception of the 
valuable and curious collection of facts bearing on morbid mental conditions, 
the learned physiological exposition, and the treasure-house of useful hints 
for mental training, which make this large and yet very amusing as well as 
instructive book an encyclopaedia of well-classified and often very startling 
psychological experiences.”— Sj>eciaior. 

ENGLISH PSYCHOLOGY, CONTEMPO- 

RARY. From the French of Professor Th. RIBOT. Large post 8vo, 
price 9J. An Analysis of the Views and Opinions of the following 
Metaphysicians, as expressed in their writings:— 

James Mill, Alexander Bain, John Stuart Mill, George H. Lewes, Herbert 
Spencer, Samuel Bailey. 

The task which IM. Ribot set himself, he has performed with very great 
success. ”— Examiner. 

PHYSIOLOGY for PRACTICAL USE. By 

various Writers. Edited by James Hinton, i vols. crown 8vo, with 
so Illustrations, X2S. 6d. 

'* We never saw the popular side of the science of Physiology better ex¬ 
plained than in these two xohxmc&.'’—Sia:fidard. 


THE INTERNATIONAL SCIENTIFIC SERIES. 

Fourth Edition, 35. 

I. Professor Tyndairs Forms of Water in 

Clouds and Rivers, Iceland Glaciers, &c. Illustrated. 

Second Edition, 45-. 

2i Walter Bagehofs Physics and Politics. 

Second Edition, $s. 

3. Dr. Edward Smith’s Foods. Illustrated. 

Third Edition, 4^. 

4. Prof. Baines Mind and Body. Illustrated. 

Third Edition, 5J. 

5. Herbert Spencer’s Study of Sociology. 

Second Edition, ss. 

6. Prof. Balfour Stewart’s Conservation of 

Energy. Illustrated, 

Second Edition, sjr. 

7. Dr J. Bell Pettigrew’s Animal Locomotion. 

Illustrated. 

Second Edition, 3^. 

8. Dr. Henry Maudsley’s Responsibility in 

Mental Diseases 

, ^ Second Edition, Illustrated, ^s. 

9. Prof. Josiah P. Cooke’s New Chemistry. 

Second Edition, 

10. Prof. Sheldon Amos's Science of Law. 

11. Prof. E. J. Marey’s Animal Mechanism. 

Illustrated. , [Shortly. 

12. Dr. Herman Vogel’s Chemical Effects of 

and Photography.. Illutetted. ' tjie press* 

: HEHRY S. KING & CO*, 65, CornhiH^ and la, Pateimosier Row* 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE ON ELECTRICITY AND 

MAGNETISM. By J. CLERK MAXWELL, M.A. F.R.S., Profe 
sor of Experimental Physics in the University of Cambridge. 2 vds* 
8VO, £1 ixs. 6d. 


The GEOLOGY of the VALLEY of the 

THAMES. By JOHN PHILLIPS, M.A. F.R. S.,‘Professor of G«- 
logy in the University of Oxford. With Coloured Map and numerem 
Illustrations. 8vo, 2xs. 

It does not often fall to our lot to open a book devoted to Science, ari 
to derive from it the large amount of pleasure, and at the same time 0/ real 
instruction, which we have found in the pages of this volume.”— Athemnm. 


VESUVIUS. By John Phillips, M.A., 

F.R.S. With numerous Maps and Illustrations. Crown Svo, lor. 6^, 

‘‘ Professor Phillips has undertaken to give an authentic history of Yes's, 
vius from the days of Crassus to the end of 1868, and to explain the pbiao- 
mena of the burning mountain according to the laws of a rigid induction. 
His plan has been successfully carried out, and has resulted in a work of 
high value .”—Fall Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Hand- 

book for the General Reader, and also for practical Obseri'atory woib 
With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, 
F.R.A.S., Barrister-at-Law. Demy Svo, cloth, 856 pp., price 21^. 


CHEMISTRY FOR STUDENTS. By 

A. W. WILLIAMSON, Phil. Doc. F.R.S., Professor of Chemislij, 
University College, London. New Edition, with Solutions. Extra fap, 
Svo, cloth, price 8 j. (d. 


EXERCISES IN PRACTICAL CHEMIS¬ 
TRY. By A. G. VERNON HARCOURT, M.A. F.R.S., Senio. 
Student of Chri.st Church, and Lee's Reader in Chemistry : and E 
G. MAD AN, M.A., Fellow of Queen’s College, Oxford. Series J., 
Qualitative Exercises. Second Edition. Crown Svo, price 7J. (d. 


AN ELEMENTARY TREATISE ON 

HEAT. By BALFOUR STEWART, LL.D. F.R.S., ProfessorofNai*. 
ral History in Owens College, Manchester. Ext. fcap, Svo, with nume¬ 
rous Woodcuts and Diagrams, ’js. 6d. New Edition, revised ai^ 
enlarged. 

J'The publication of this manual is exceedingly well-timed; it include 
within narrow limits the leading facts and principles of this younger-kn 
of the Sciences, and for the mastery of the greater portion of the contmls 
only requires ordinary intelligence on the part of the reader.”— S^ectaUr. 


FORMS OF ANIMAL LIFE. Being Out- 

lines of Zoological Classification based upon Anatomical Investigadott, 
and illustrated by Descriptions and Specimens and of Figures. By G. 
ROLLESTON, M.D. F.R.S., Lin.n.cre Professor of Physiology, Ox¬ 
ford. Demy Svo, price idr. 


A TREATISE on ACOUSTICS. By W. 

J. DONKIN, F.R.S, Savilian Professor of Astronomy in the Univw* 
sity of Oxford. Crown Svo, price js. 6a. 


A SYSTEM OF PHYSICAL EDUCA- 

TION : Theoretical and Practical. With 346 Illustrations drawn by 
A. Macdonald, of the Oxford School of Art. By ARCHIBALB 
MACLAREN, The Gymnasium, Oxford. Ext. fcap. Svo, price p. ^ 

The work before us is one which should be in the hands of every scbool- 
j master and schoolmistress. It is marked in every line by good sense, and 
; is so clearly written that no one can mistake its rules.”— Lancet. 


ELEMENTS OF NATURAL PHILOSO¬ 

PHY. By Sir IV. THOMSON, LL.D. D.C.L. F.R.S., Profess® 

of Natural Philosophy, Glasgow ; and P. G. TAIT, M.A., Professor 
of Natural Philosophy, Edinburgh. Part I, Svo, gjr. 


Oxford: Printed at the Clarendon Press, and Published by 
MACMILI/AK ^ CO,, London, Publishers to the Univastyt 
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SCIENTIFIC WORKS PUBLISHED BY J. & A. CHURCHILL. 


CHEMISTRY, IN ORGANIC & ORGANIC; 

with. Experiments. By CHARLES L. BLOXAM, Professor of Che¬ 
mistry m King’s College, I.ondon ; Professor of Chemistry in the De¬ 
partment for Artillery Studies, Woolwich. Second Edition. With 295 
Engravings on Wood. 8vo, i6j. 

By the same Author. 

LABORATORY TEACHING; or, Progres- 

sive Exercises in Practical Chemistry, with Analytical Tables. Third 
Edition. With S9 Engravings, crown 8vo, 5^. 6d. 

PRACTICAL CHEMISTRY, including 

AN. 4 LYSI.=;. By JOHN E. BOWMAN and C. L. BLOXAM. Smh 

Edition. With 98 Engravings on Wood, fcap. Svo, 6 y. 6d. 

NOTES for STUDENTS in CHEMISTRY: 

being a Syllabus of Chemistry and Practical Chemistjy. By ALBERT 
J. BERN AYS, Professor of Chemistry at St. Thomas's Hospital. Fifth 
Etiicion, levised. Fcap- Svo, 2^' 

A MANUAL of ELEMENTARY CHE- 

MISTRY, Theoreiical and Practical. ByG. FOWNES, F.R.S. Edited 
by Henry W.\tts, B A. F.R.S. Eleventh Edition. With 163 Wood 
Engravings, crown Svo, i5jf, 

FRESENIUS’ OUALITATIVE ANALY- 

SIS. Translated by Arthur V.\cher. Eighth Edition, with Coloured 
Plate and Wood Engravings, Svo, i2i. 6 d. 

Also, 

FRESENIUS’ QUANTITATIVE ANALY- 

SIS. Sixth (reprint of the 4th) Edition. With 186 Wood Engravings, 
Svo, iSj, 

The FIRST STEP in CHEMISTRY. By 

ROBERT GALLOWAY, Professor of Applied Chemhtry in the Royal 
College of Science for Ireland. Fourth Edition, with Engravings fcap. 
Svo, 6d. 

By the same Author. 

A MANUAL of QUALITATIVE ANALY- 

SIS. Fifth Edition, with Engravings, post Svo, Zs. 6d. 

FIRST PRINCIPLES of MODERN CHE- 

MISTRY. By U. J. KAY-SHUTTLEWORTH. 1 I.P. Second Edi- 

tion, crown Svo, 45. 6d. 

INTRODUCTION to INORGANIC CHE- 

MISTRY. By WM. G. YALENTiN, F.C.S., Principal Demonstrator 
of Practical Chemistry in the Royal School of Mines and Science Train¬ 
ing Schools, South Kensirgton. With 82 Engravings, Svo, 6r. 6d. 

By the same Author. 

QUALITATIVE CHEMICAL ANALYSIS. 

With 19 Engrarings, Svo, 7^'. 6d. (The Tables separately, 2J. 6d.) 

HANDBOOK of CHEMICAL TECHNO- 

LOGY. Containing Chemic.il Hiletallargy, Alloys, and Preparations 
made and obtained from Metals ; Crude Materials and Products of 
Chemical Industry ; Glass, Ceramic Ware, • Gypsum, Lime, Mortar ; 
Vegetable Fibres ; Animal Substances; Dyeing and Calico Printing ; 
Ariifical Light; Fuel and Heating Apparatus. By RUDOLF WAG¬ 
NER, Professor at the University of Wurtzburg. Translated from the 
Eighth Edition, with Additions, by William Crookes, F.R,S. With 
336 Engravings, Svo, 25^, 

The HUMAN EYE, with Remarks on the 

Eyes of Inferior Animals; a Popular Description. By W. WHALLEY, 
M.R.C.S. With 40 Engravings, fcap. Svo, 3.S. 

FOOD and DIETETICS Physiologically 

and Therapeutically Considered. By F. W. PAVY, M.D. F.R.S., 
Physician to, and Lecturer on Physiology at, Guy’s Hospital Svo, i6j. 

OZONE and ANTOZONE : their History 

and Nature. 

WHEN, -v 

wIy^^* y IS OZONE OBSERVED IN THE ATMOSPHERE? 

how; j 

By CORNELIUS B. FOX, M.D. hLR-C.P, Loud., FeHow of the British, 
and Member of the Scottish, Meteorological Societies. With Wood En¬ 
gravings, Lithographs, and Chromo-lithographs, Svo, las. 6d, 

COOLEY’S CYCLOPAEDIA of PRACTI- 


A MANUAL of BOTANY: including the 

Structure, Functions, Classifications, Properties, and Uses of Plants. 
By ROBERT BENTLEY, F.L.S., Professor of Botany, Kings Col¬ 
lege, and to the Pharmaceutical Society. Third Edition, with 1,138 
Wood Engravings, crown Svo, 14^. 

The MICROSCOPE and its REVELA¬ 
TIONS, By W. B. CARPENTER. M.D. F.R.S. Fifth Edition, 
with more than 300 Wood Engravings, crown Svo- [In the press. 

A MANUAL of MICROSCOPIC MOUNT- 

ING ; with Notes on the Collection and Examination of Objects. By 
JOHN H. MARTIN, Author of “Microscopic Objects.” With up¬ 
wards of 100 Engravings, Svo, js. 6d. 

The QUARTERLY JOURNAL of MICRO- 

SCOPICAL SCIENCE. (Established in 1852 ) Edited by J. F. 
Payne, M.D., Assistant-Physician at St. Thomas’s Hospital; E. Ray 
Lankester, M.A., Fellow of Exeter College, Oxford; and W. T. 
Thiselton’ Dyer, M.A. B.Sc., Professor of Botany to the Royal 
Horticultural Society. (Annual Subscription, iSs. ; Single Numbers, 4J.) 

HANDBOOK for the PHYSIOLOGICAL 

LABORATORY- By E. KLEIN, M.D., Assistant-Professor in the 
Pathological Laboratory of the Brown Institution, London; J. BUR- 
DON-SANDERSON, M.D. F.E.S., Professor of Practical Physiology 
in Trinity College, London; MICHAEL FOSTER, M.A. M.D. 
F.R.S., Prelector of Physiology In Trinity College, Cambridge; and J. 
LAUDER BRUNTON, M.D. D.Sc., Lecturer on Materia Medlca 
at St. Bartholomew’s Ho.spital. Edited by J. Burdon-Sanderson. 
Two volumes, with 123 Plates, Svo, 24s, 

The THANATOPHIDIA of INDIA; being 

a Description of the Venomous Snakes of the Indian Peninsula. With 
an Account of the Influence of their Poison on Life, and a Series of 
Experiments. By J, FAYRER, M.D. C.S.I., Honorary Physician to 
the Queen ; late President of the Asiatic Society of Bengal. Second 
Edition, with 51 Plates (28 coloured), folio, £7 yx. 

CHAUVEAU’S COMPARATIVE ANA- 

TOMY of the DOMESTICATED ANIMALS. Translated from the 
Second French Edition, and edited by George Fleming, F.R.G.S., 
Veterinary Surgeon, Royal Engineers. With 450 Engravings on Wood, 
Svo, IIJ. 6d. 

A MANUAL of the ANATOMY ofVERTE- 

BRATE ANIMALS. By Prof. HUXLEY, LL.D. F.R-S. With 
numerous Engravings, fcap. Svo, 12^’. 

By the same Author. 

INTRODUCTION to the CLASSIFICA- 

TION of ANIMALS. With Engravings, Svo, 6s. 

NOTES on COMPARATIVE ANATOMY; 

a Syllabus of a Course of Lectures delivered at St. Thomas’s Hospital. 
By WILLIAM MILLER ORD, M.B. Lond, M.R.CP., Assistant- 
Physician to the Hospital, and Lecturer in its Medical School. Crown 
Svo, 5s. 

The STUDENT’S GUIDE to ZOOLOGY. 

By ANDREW WILSON, Lecturer oa Zoology, Ediaburgh. With 
Engravings, dr. 6d. 

NOTES on NATURAL PHILOSOPHY, 

By G. F- RODWELL, F.R-A.S.,_ Sdence^ Master in Marlborough 
College, late Lecturer on Natural Philosophy in Guy’s Ho^taL Whit 
48 'Wood Engraving^ fcapw Svo, 5s. 

The ELEMENTS of NATURAL PHILO- 

■SOPHY. By CHARLES BROOKE, M.B. M..A F.R.S. Based ou 

the work of thf^ late Dr. Golding Bird. Sixth Edition, with 700 En¬ 
gravings on Wood, fcap. Svo, 12s. 6d. 

An INTRODUCTION to PHYSICAL 

MEASUREMENTS; with Appendices on Absolute Electrical Mea¬ 
surements, &c. By Dr. F. KOHLR-\USCH. Translated from the 
Second German Edition by T. H. 'Waller, B.A. B.Sc., and H, S. 

! Procter, F.C.S. With Engravings, Svo, 12.S. 

I HARDWICK’S MANUAL of PHOTO- 

; GRAPHY. By GEORGE D- 4 WS 0 N, M.A. PED._ Lecturer aa 

j Photography in King’s College, London. Eighth Ediridn, with En¬ 

gravings, fcap, Svo, 5s. 6d 


cal Receipts, Processes, and Collateral Information in the Arts, Manu¬ 
factures, Professions, and Trades: including Pharmacy and Domesstic 
Economy and Hygiene. Designed as a General Book of Reference for 
the hlanufacttirer. Tradesman, Amateur, and Heads of Families. Fifth 
Edition, Revised and partly Re-written by Professor Richard V. Tcson, 
F.C.S., assisted by several Scientific Contributors. Svo, aSr. 


A MANUAL of PHOTOGRAPHIC MANI¬ 
PULATION. By LAKE PRICE. Second Edition, Revised' and 
Enlarged, with numerous Engravings, oro'wn Siw> - ' 


J. & A CHURCHILL, NEW BURLINGTON STREET, 
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NEGRETTI & ZAMBRA’S 

PATENT 

RECORDING a nd DEEP-SEA T HERMOMETER, 

This Thermometer differs from all other Registering or Recording Theimometers in 
the following important particulars :— 

I.—The Thermometer contains only mercury, without any admixture of alcohol or 
other fluid. 

IL—It has no indices or springs, and its indications are by the column of mercury. 

III.—It can be canded in any position, and cannot possibly be put out of order, except 
by actual breakage of the instrument. 

And, lastly, it will indicate and record the exact temperature, at any depth of the sea, 
irrespective of either warm or cold current or stratum through which the Thermometer may 
have to pass in its descent or ascent. This last qualification renders this Instrument vastly 
superior to the Thermometers now in use in the Challenger and other Deep-sea Expedi¬ 
tions ; for, wider certain conditions of tempei'aiiire^ the old Thermometers on “ SiKES ” 
principle have failed to give correct results. This we have on the authority of a Report 
to the Admiralty by Captain G. S. Nares, of H.M.S. Challenger^ where, in speaking of 
temperature near the pack edge of the ice, he says :— 

At a short distance froin the pack the surface water rose to 32''^ hut at a 
depth of 40 fathoms we always foiind the temferature to be 2f; this cojitiniud 
to 300 fathomsy the defth in which most of the icebergs float, after which there 
is a stratmn of slightly warmer water of 33° or 34°. As the Thermometers had 
to pass through these two belts of water before reaching the bottom, the indices 
registered those temperatures, and it was impossible to obtain the exact tempera^ 
hi 7 e of the bottom whilst near the iceP 

This new Recording Thermometer, in connection with a simple clock, will also give 
the exact temperature of the air at any hour of the day or night, a most important addi¬ 
tion to' our Meteorological Instruments, and no slight boon to observers in many parts 
of the world who are engaged in taking simultaneous observations with our own at fixed 
Greenwich time.—Illustrations and Prices for this form of the Instrument upon application, 


NEGRETTI & ZAMBRA, 

OPTICIANS AND METEOROLOGICAL INSTRUMENT MAKERS TO THE ROYAL 
OBSERVATORY, THE BRITISH AND FOREIGN GOVERNMENTS, 

Holborn Viaduct; 122, Regent Street; & 65, Cornhill, London. 


VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity. 
They make the blood more alkaline and less coagulable, and promote its circulation. In the derangement of the digestive functions, 
and in all the chronical disorders of the abdominal organs, their good effects are shown. The Waters of Vichy are alkaline and 
gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral waters they are 
the most exported. 


WORKS BY THE LATE PROFESSOR PHILLIPS, F-E-S- 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 

Profi^sor of Geology in the University of Oxford. W^ith Coloured Map and numerous Illustrations. 8vo. 2ij. 

it does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction, which we have found in the pages of this volume.”— Athenceum, 

VESUVIUS, By John Phillips, M.A. F.R.S, With numerous Maps and Illustrations. 

Crown 8vo. los. 6d, 

**Profes»r Phillips has uMert^en to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explam the phenomena of the bun^ mountain according to the laws of a rigid induction. Hisplan has been successfully carried 
cttt, awl .has r^ulted in a woih of high value.”— Pall Mall Gasetk. 

Ptmted at fte CLARENDON PRESS, and PoMfehed by MACMILLAN & CO., London, Publisbers to the Univeiaiy. 
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WORKS BY JOHN TYNDALL, LL.D. D.C.L. F.R.S. 

Professor of Nahtral Philosophy in the.Royal Institution of Great Britam. 


LECTURES on LIGHT, DELIVERED in the UNITED STATES of AMERICA in 

the years 1S72 and 1873. With a Lithographic Frontispiece and 59 Diagrams engraved on Wood. Crown Svo. price 
7i-. 6 d. 

NOTES of a COURSE of NINE LECTURES on LIGHT, delivered at the Royal Insti- 

tution of Great Britam, a.d. 1869. Crown 8 yo, price is, sewed, or is. 6 d. cloth. 

NOTES of a COURSE of SEVEN LECTURES on ELECTRICAL PHENOMENA 

AND THEORIES, delivered at the Royal Institution of Great Britain, A.D. 1870. Crown Svo. price is. sewed; is. 6 d. 
cloth. 

CONTRIBUTIONS to MOLECULAR PHYSICS in the DOMAIN of RADIANT HEAT ; 

a Series of Memoirs published in the “Philosophical Transactions’* and “Philosophical Magazine,” with Additions. With 
2 Plates and 31 Woodcuts. Svo. price i6t. 

SOUND : A Course of Eight Lectures delivered at the Royal Institution of Great Britain* 

Second Edition, revised ; with a Portrait of M. Chladni, and 169 Woodcut Illustrations. Crovm Svo. price gs. 

HEAT a MODE of MOTION. Fourth Edition, with Alterations and Additions; a Plate 

and 108 Woodcuts. Crown Svo. price ioa 6 d. 

RESEARCHES ON DIAMAGNETISM and MAGNE-CRYSTALLIC ACTION; in- 

eluding the Question of Diamagnetic Polarity. With Six Copper Plates and numerous Woodcut Illustrations, Svo. price I4J-. 

HOURS of EXERCISE in the ALPS. Third Edition ; with Seven Woodcut Illustrations 

j by E. Whymper. Crown Svo, price 12s. 6 d, 

Faraday as a discoverer. New and Cheaper Edition, with Two Portraits. 

Fcp. Svo. price 3^. 6 d. 

FRAGMENTS OF SCIENCE. Fourth Edition, revised, Svo. price 143, 

London : LONGMANS & CO. 

AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

neariy all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of the Residue from, each 
article. 

Opikt<)ns of the Press, 

“ It is clearly a very useful indicator of the values of the foods for cattle.”— Atkenmim. 

“The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘ eye-opener * to many who 
win perceive how it is they have been so often disappointed, after giving large prices for fancy foods.”— Sporting Times. 

“A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Ilorticultural Association.”— Land and Water, 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST, A Monthly Journal, containitig Reports and 

Prices Current of the Agricultural and Horticultural A.ssociation, and devoted to the advocacy and encouragement of Co-opera¬ 
tion in Agriculture and in general Trading. Price bd. per month, or $s. per annum, post-free. 

Vols. I., IL, and III. of the “Agricultural Economist” for 1S70, 1871, and 1872, price */s, 6 d. each. 

Preparing for Publication {Second Edition). 

The MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, Superphosphates, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 

London: 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. 


GEOLOGICAL PHOTOGRAPHS FOR THE LANTERN. 

A New Series of Slides for Illustrating Lectures Upon Geology, consisting of Groups of Fossils, Sections of Strata, &c. 

Prospectus on Application. 

HOW’S STUDENT’S MICROSCOPE, sS5 5 0 
HOW’S MICROSCOPE LAMP- 

CTAMES how, Successor to GEO. KNIGHT and -SONS, 

2 , FOSTER LANE, LONDON. 
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ENGLISH CATALOGUE. 


xinnK buyers wishing to obtain the fullest inforjnatiojt 
resHcting any Work pMUhed during the Years 1863-1871 
inclusive, should order immediately the New Volume, just pub- 
lished, of 

The English Catalogue of Books 

PutUsfed in Great Britain and the Colonies during 1S63 to tS?! inclusive, 

COMPRISING ALSO 

the most IMPORTAlSiT AMERICAN PUBLICATIONS. 
NEW b'oOkI’ a?.d NEW^ 

V“.1n°g t Fn"d^p"Sf IdgS'i^Th 

BooSerVEstablishmInt, as well as to every Learned and L.terary Club 
and Association. 30^. half bound. 


BOOK-BUYERS seeking information respecting any Wo 7 'h 
published during the Years 1835-1862 inclusive, should buy the 
p'evious Volume of 

The English Catalogue, 

Of which only a few copies remain on sale. Strongly half-bound, price 45^. 


book-buyers may also obtain the 

Index Volume to the English Catalogue, 

1835-1862, 

Tn which they will find a complete classiHcation of all the Works in that 
Catalogue arranged alphabetically on p novel, simple, and most convenient 
Xn whxh will enable the seeker to find at once ad needful particulars re- 
soecting any Work on any subject he may be in search of. Strongly half- 
^ J bound, price 26^. 

An Index Volume to the English Catalogue, 

1863-1871. 

Is now in active preparation, and will be ready for publication in the course 
of a few months. 


BOOK-BUYERS are also respectfully re 7 ninded that an 

Annual Supplement to the English 
Catalogue 

Has been published for many years. That for the Year 1873 may now be 
had. 


It contain-s a COMPLETE LIST, alphabetically arranged, of all the 
WORKS PUBLISHED DURING the YEAR, and also a COMPLETE 
INDEX of SUBJECTS, on the same plan as the Index described above. 
Sent free bj’- post, price 55. 


Supplements, 1863, 1856, 1S67, 3^, 6r/. each ; 1866, 1867 to 1872, $s. each, 
may also be had. 


BOOK-BUYERS are inzited to subscribe for the 

Publishers’ Circular and General Record of 
British and Foreign Literature; 

Giving a transcript of thetitk^ge of EVERY WORK PURT.ISHED in 
GREAT BRITAIN, and EVERY WORK of INTEREST PUBLISHED 
ABROAD, with Lists of all the Publishing Houses. 

Published regularly on the ist and isth of every Month, and forwarded post 
free to all parts of the world on payment of Sjt. per annum. 


:Lcwi»: SAMPSON LOW, MARSTON, LOW, & SEARLE, 
' ' ' Crtjiwn Buadings, iM, Fleet Street. 


STANDARD TEXT-BOOKS IN 
NATURAL SCIENCE, 


Just published. 

A MANUAL OF BOTANY, Anatomical 

and Physical, for the Use of Students. By ROBERT BROWNE, 
M.A. Ph.D. F.R.G.S., Lecturer on Botany under the Science and Art 
Department of the Committee of the Privy Council on Education. 
Crown Svo, with numerous Illustrations, i2J. (>d. 

A MANUAL of PALAEONTOLOGY, for 

the Use of Students. With a General Introduction on the Principles of 
Palaeontology. By HENRY ALLEYNE NICHOLSON, M.D. 
F.R.S.E. F.G.S. &c., Professor of Geology in the Royal College of 
Science, Dublin. Crown Svo, with upwards of 400 Engravings, 153:. 

INTRODUCTION to the STUDY of BIO- 

LOGY. By the Same, Crown Svo, with numerous Engravings, 55, 

A MANUAL of ZOOLOGY, for the Use of 

Students. With a General Introduction on the Principles nf Zoology. 
By the Same. Third Edition. Crown Svo, pp. 706, with 2S0 Engrav¬ 
ings on Wood, I2J. 

TEXT-BOOK of ZOOLOGY, for the Use of 

Schools. By the Same. Second Edition, enlarged. Crown Svo, with 
188 Engravings on Wood, 6 j. 

ECONOMIC GEOLOGY; or, Geology in 

its Relations to the Arts and Manufactures. By DAVID PAGE, 
LL.D. F.G.S. &c., Professor of Geology in the Durham University 
College of Physical Science, Newcastle. 

[In the press. 

GEOLOGY for GENERAL READERS. 

A Series of Popular Sketches in Geology and Paleontology. By the 
Same. Third Edition, enlarged, 6s. 

HANDBOOK of GEOLOGICAL TERMS, 

GEOLOGY, and PHYSICAL GEOGRAPHY. By the Same. Second 
Edition, enlarged, 7s. Gd. 

INTRODUCTORY TEXT-BOOK of GEO- 

LOGY. By the Same. With Engravings on Wood, and Glossarial In¬ 
dex. Tenth Edition, os, Gd. 

ADVANCED TEXT-BOOK of GEOLOGY. 

Descriptive and Industrial. By the Same. With Engravings, and 
Glossary of Scientific Terms. Fifth Edition, revised and enlarged, 
7s. Gd. 

WM, BLACKWOOD & SONS, Edinburgh and London- 


AN ELEMENTARY TREATISE ON 

STEAM. By JOHN PERRY, B E , Whitworth Scholar, F.CS., 
late Lecturer on Physics at Clifton College. 4r. Gd. 

When boys have aebuired an elementary knowledge of Experimental Me¬ 
chanics and Heat it is well to teach them the application of the principles they 
have learnt, by some such coarse as is sketched in the present work, before 
proceeding to Electricity, Acoustics, and Light. The numerous examples 
and exercises will prove useful in all Physics classes ; whether the wnole 
course is followed or not; to candidates for scholarships at the Universities 
and to boys preparing for the examinations at Woolwich and Cooper's 
Hill. 

MACMILLAN & CO., LONDON. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, 1841-1872, is now ready, including both Authors 
Names and Subjects. It may be obtained by Fellows at the Semiety^’s 
Rooms, price 55., by post 55.41/.; and by Non-Fellows at the Publishers, 
J. Van Voorst, i. Paternoster Row, price 10s. 

The JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of all Papers on Chemistry, and^its 
relations to Physiology and the Arts, publi^ed in British or Foreign 
Journals. It is issued monthly, and may be obtained by Non-Fellows 
of Mr. Van Voorst by a subscription of s.s. 
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Ready this day, royal 8vo, 764 pp.. cloth, with ever 200 Illustrations, price 34J, 

ELEMENTS OF METALLURGY: 


A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.G.S., F.C.S., &c. 

Ancien Eleve de I’Ecole des Mines, Paris ; Author of “ Mining; and Metallurgy of Gold and Silver,” &c. 

“ Will Le eagerly sought for by Students in Science and Art, as wella.sby practical workers in metals .”—Colhery Gnardia7i. 
“The value of this work is almost inestimable.”— Joitrnal. 


London : CHARLES GRIFFIN & CO., lo. Stationers’ HaU Court. 


BROWNING’S MINIATURE SPECTROSCOPE 



Dimensions : diameterj 3 inches long. 

This Instrament will show many of Fraunhofer s lines, the bright lines of the metals and gases, and the absorption bands in 

coloured gases, crystals, or liquids. 

Price, with five prisms ^. £“120 

Ditto, with adjustable slit . . . . . . . i 13 o 


THE “POPULAR” SPECTROSCOPE, 

This Instrument, now for the first time introduced, is a perfect instrument for the use of Chemists, or in cases where very 
great dispersive pow’er is desirable. The Instrument has a prism of extra dense flint glass ; the Telescopes have achromatic object- 
glasses ; the Circle is divided to read to single minutes, and the whole of the Stand is of brass, highly finished, in Cabinet complete. 

Price £500 


JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER 

To Hc 7' Majesty s Government, the Royal Society, the Royal Observatories of Greenwich 

and Edinburgh, S'c. &fc. 

63, STRAND, W.C., LONDON. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


It having been suggested that the fuhlication of a •weekly Dmry 
in Nature of the Meetings, &c. of the various prcreindal Scien¬ 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all who are inUrested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion of their Advertisement columns to this purpose, and 

toinsertkoTlCES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, at the nominal charge oj One for each 


insertion. 

The Publishers of Nature will be glad if the Secretaries oj 
Societies will aid them in their endeavours to make this wtekty 
Diary as complete and useful as possible. Notices intended for 
insertion therein must be sent, addreSiSed to the Publishers, by 
Wednesday Mornings, 


I ^^NATUREr 

! Nearly all the Back Numbers of Nature may be obtained 
1 through any Bookseller, or of tlie Publishers, at the Office, 29, 

I Bedford Street, Strand, W.C., to whom ail communications re- 
i fating to Advertisements should likew^isebe addressed. 

j Now ready, VoL 9, bound in cloth, price lor. 6i£ 

j Cloth Cases for binding all the volumes, price is. 6 d. each. 

I Reading Cases to hold 26 numbers, price 2 s. 6 d. 

I To be had tlirough any bookseller or newsagent, or at the 
! Office, 

I 29, BEDFORD STREET, STRAND. W.O 


Just published, free for one stamp. 


Office —29, BEDFORD STREET, STRAND, 


NATURE.—Wanted clean Copies of Nos. 

10,13, and 116. Nature Office, 29, Bedford Street, Strand, W.C 


THE NATURAL HISTORY and SCIENTIFIC 

BOOK CIRCULAR. No. 9, JULY, containing Valuable Works ou 
Botany, Chemistry, Concholog^^, Entomology, General Natural History, 
Geology, Meteorology, Ornithology, &c«—WM. Wesley, aS, Essex Street, 
Strand, London. 
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A FEW ARTISTS PROOFS 

OF TH 

PORTEAIT of PROF. TYNDALL, P.R.S., D.C.L., LL.D, 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on .India Paper, and may be had at the Office of NA TURE, 29, Bedford Street, Strand W C 

PRICE 5s. EACH, ’ ‘ 

OR THROUGH ANY BOOKSELLER. 


N'ow Ready, Pnes 0 ns Shilling, 



PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR AUGUST 1S74. 

WITH CHOICE EXAMPLES FROM YAEIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OUTER PERMANENT PROCESSES^ 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.’^ 

Contents of August Number— Our Illustrations:—!. “Henry Fawcett, Esq., M.P., and Mrs. Fawcett" 
by Ford Madox-Brown. 2. “The Knight in Armour,” by Win. Cave Thomas. 3. “Lesson in Network” by 
J. F. Millet.—The Exhibitions : The Royal Academy, the Munich Gallery.—The Decoration of St. PauPs Cathedral 
No. 2.—Art Notes and Gossip.—Reviews. ^ 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pac^es 
of “ Art,” are requested to communicate with the Editor, through the Publishers. ^ ® 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


HEALTH FOR ALL. 


Sold in boxes at is, i-W., and 2^'. 9^. 


P RESTORES PURIFYING PILLS.—The BLOOD MEDICINE. 

Sent free on receipt of 8, 14, or 33 stamps. 

^ This fine BLOOD Medicine is warranted not to contain a single particle of Mercury, or any other Mineral but to consist 
entirely of Medicinal Balsams PURELY VEGETxLBLE. One trial will convince anyone of their efficacy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new, rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. . 

They sbrengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2.r. 9A box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slicriitest decree 
opening. ^ 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, S4, Long Lane, SmithHeld, London. 

The Government Stamp is on every box. 


LUNG HEALER, 

FOR DISEA.SES OF THE CHEST, THROAT, AND LUNGS. 

healer is a fine Balsamic Elixir which acts direct upon the Luilgs, giving immediate 
T TTOr T?w ^ and lasting Care, even in cases where eveiything else has been tried and failed. 

LUNG_ healer stre^thens the Lungs and thereby prevents Consumption. The Voice improves • Coucrlis and Colds are 

Order of any Chemist. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Applicaiion. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED 

PATENT CISTEENEILTESS, CHAEGED SOIEIY YTITH ANIMAL CHARCOAL, requiring, vhen once fixed, no attention tvhatever. 

_ r'l-i. _£4.*.^_j __„i.i__ t> ___ i t..i _ one _ -u,.- T)1,1 e. 


House Cistern, fitted 
with a Cistern Filter. 



And superior to all other.s. Vide Professor Frankland*s reports to the Registrar-General, July iS66, Kovemher 
1S67, and May 1S70. See also the; La7tcei, January 12, 1S67. Also Testimonials from Dr, Hassall, September 
23, 1S63; Dr. Lanhester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1S72. 

Price £1 loj. and upwards- Portable Filters on this system, £ i 5s. to £^. 

Patronised and used by Her Majesty the Queen, at Osborne ; by the Prince of Wales, at Sandring¬ 

ham ; by H.R.H. the Duke of Cambridge ; the etiU of the Medical Profession; and at the London, St. 
George’s, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water Testing Apparatus, cox. 6d. and aix. each. 

Danchell’s “Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one.— Vide Dyke on the Preliminary Duties of Health Officers. 

Pocket Filters from 4s. 6d to 6s. each. Household and Fancy Filters from icx-. 6d. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office, 

i57j STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Eead “ Water; its Impurities and Purification,” price, per post, 2d. 


Portable Cistern 
Filter. 



“MAZELINE” GOLD JEWELLERY, 

[Catalogue post free.) 

xSc, GOLD.—Superseded by the above imitation Jewellery—solid, durable, and cheap. 

i8c. GOLD.-—Designs, beautifully copied in the above, and not to be detected from the precious metal. 

sSc. GOLD.—Jewellery, is reproduced in all the latest fashions (English, French, Swus, Italian, See.) 

“ MAZELINE ” GOLD JEWELLERY, 


Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the las 
its 18c. gold appearance, which cannot be detected. rv a ew 
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Watches, 25J. to 455'. Alberts, 2s. to 5X.; Long Chains, sx. to 8x. 6d. ; Lockets, 2X. to sx. 6d. ; Crosses, ix. 6d. to 4X. 6d. ; Ladies’ Gem Rings, 2x. to 
rx. ,* Wedding and Keeper Rings, ix. to ax. ^d. Gents’ Finger Rings, ax. 6d. to 6x. ; Bracelets, 5X. to icx. td. : Studs, xx. to 3X. 6d. ; Links, ix. to 3X. ; 
Breast Pins, ix. to 4X. 6d. ; Brooches, ix. 6d. to 7X. 6d. ; Ear Kings, ix. 6d. to 6s. 6d. : Sets {eu sniu), Brooch and Ear Rirgs, 5X. 6d. to xox. 6d. ; Pencil 
Cases, ax. to 4X. 6d.; Gents’ Snake Kings (Plain Head}, 3X. 6d., Head set with Brilliant, &c., ss. 

The Proprietors ha\’ing devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to offer 
and guarantee against all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Certain persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 


Full-priced Catalogues and Press Opinions of the “ MAZELINE ” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 
17, DEVONSHIRE SQUARE, LONDON, E. 


P. 0 . 0 , to be made payable at Pest Office, Bishopsgate Street Without, London, E.C. 
AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OF the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Offidal Organ of the Country Brewers’ Society, 

(Founded 1822.) 

“ The Brewers* Guardian” is published on the Evenings of every altema e 
Tuesday, and Is the only journal officially connected with brewing interests. 
Subscription, i6x. 6d. per annum, post free, datmg from any quarter-day, 
Single Copies, ix. each. Registered for transmission abroad. 

Offices— 3, Bond Court, Walbrook, London, E.C. 


HOLLOWAY’S PILLS. — Inflammations 

Controlled.—^AIl persons should be forewarned by the present sudden 
atmospheric changes, that their maintenance of health depends upon 
rcctifjring disorder in, and expelling impurities from, the system without 
unnecessary delay. Cases of internal inflammation in the throat, lungs, 
liver, and bcw'els, are perpetually happening during the winter, and 
loudly call for a certain curative, such as Holloway’s Pills; they super¬ 
sede blood-letting, mercury, antimony, and similarly dangerous treat¬ 
ment. No invalid will be at a loss to treat his complaint on the surest 
and safest principles, who carefully reads through the printed directions 
folded round e\’ery box of these PDls. No danger can result from u.sing 
this medicine, which may be accounted *‘The Antidote for Inflam¬ 
mation.” 


FRY’S 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 
Awarded to J. S. FRY & SONS. 


C A R A O A S 


Owes its deHcIous flavour to the 
choice Caracas and other Cocoas 
with whidi it is znanufactured. 




THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages Svo., with occasional Illustration.*, 
Conducted by J. W. Douglas, R. McI^achlan, F.L.S,, E. C. Ryk, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1S64, contains standard articles and notes 
on an subjects connected with Entomology, and especially on the Inserts oi 
the British Isles. 

Subscription—Six Shillings per Volume, post-ffiee. The ’rolum^ com¬ 
mence with the June number in each year. 

Vols. 1 . to V. (strongly bound in cloth) may be obtained by purdhasers of 
the entire set to date, at the increased price of lox. each; the succeeding 
vols. may he had separately or together at 7X. each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B-—.Cf vmTnimiratintTiR, &c., shouM be scttt to the Editors at the above 
address. 
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MESSRS. MACMILLAN AND COi’S 

PUBLICATIONS. 


LAY SERMONS, ADDRESSES, and REVIEWS. By Prof. Huxley, P.R.S. Third 

and Cheaper Edition. Crown 8vo. 7^'. bd. 

CRITIQUES and ADDRESSES. By Prof. Huxley, F.R.S. 8vo. los. 6d. 

THE BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origin 

and Transformations of Lower Organisms. By H. CHARLTON B ASTI AN, M.D., F.R.S. With upwards of 100 Illns! 
trations 2 vols, crown 8vo. 28.;. 


ON the GENESIS of SPECIES. By St. George Mivart. F.R.S. Second Edition, to 

which Notes have been added in reference and reply to Darwin’s “ Descent of Man.’' With numerous Illustrations. Crown 
Svo. 9^. 

CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 

WALLACE. A series of Essays. Second Edition, with Corrections and Additions. Crown^Svo. Si-. 6 d, 

CALIBAN ; THE MISSING LINK. By Daniel Wilson, LL.D,, Professor of History 

and English Literature in University College, Toronto. Svo. lOi-. 6i/. ^ 

SIR WILLIAM THOMSON’S PAPERS on ELECTROSTATICS and MAGNETISM. 

Reprinted. With Illustrations. Svo. iSr. 


THE SCIENTIFIC BASES of FAITH. By J. J. Murphy, Author of “ Habit and 

Intelligence.” Svo. 141-.^ 

THE MYSTERY of MATTER, and other Essays. By the Rev. J. A. Picton. Crown 

Svo. lOi-. 

HANDBOOK of BRITISH FUNGI ; with full descriptions of all the Species and Illus¬ 
trations of the Genera. By M. C. COOKE, M.A. 2 vols. Crown Svo. 24^. 

FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., F.R.S., 

&c., President of the Royal Society. Globe Svo. lOi-. 

BOTANY. By Daniel Oliver, F.R.S., Professor of Botany 

ni^tatiOTs,^Gbbe at the Royal Gardens, Kew. With numerous 

°n BUILDI ORNAMENTAL STONES of GREAT BRITAIN and 

of lilr Geological Distribution and Mineral Characters. With Illustrations 

^^(Sxton'frI Inquiry into its Laws and Consequences. By Francis 

Gl^'istone, Ph.D., F.R.S. New Edition, with Portrait 

Orang Utan and the Bird of Paradise, 
ke And Ch^pY^EliS^ ALFRED RUSSEL WALLACE. With numerous Illustrations. 

^\^stennler Iv’ith Indies. By the Rev. Charles Kingsley, Canon of 

Westminster, «ith numerorts lUnstrations. Third and Cheaper Edition. Crown Svo. Or. ^ 

MACMILLAN & CO., LONDON. 
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MESSRS. MACMILLAN AND CO.’S 


PUBLICATIONS. 


THE LrlFE and LETTERS of JAMES FORBES, F.R.S., late Principal of the University 

of St. Andrew’s. By J. C. SHAIRP, LL.D., Principal of the United College of the University of St. Andrew’s ; P. G. 
TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh; and A. ADAMS REILLY, F.R.G.S. 
"With Portrait, Map, and Illustrations. 8vo. 16s, 


RENDU’S THEORY of the GLACIERS of SAVOY. Translated by A. Wills, Q.C-, 

late President of the Alpine Club. To which are added, the Original Memoir, and Supplementary Articles by Professors 
P. G- TAIT and J. RUSKIN. Edited with Introductory Remarks by George Forbes, B.A.,“ Professor of Natural 
Philosophy in the Andersonian University, Glasgow. Svo. yr. 6^/. 


TELEGRAPH and TRAVEL : a Narrative of the Formation and i>^evelopment of Tele¬ 
graphic Communication between England and India, under the orders of Her hlajesty’s Government, with incidental Notices 
of the Countries through which the Lines pass. By Colonel Sir FREDERIC GOLDSMID, C.B., ICC.S.I., late Director 
of the Government Indo-European Telegraph. With numerous Illustrations and IMaps. Svo. \_TIiis day. 


TECHNICAL TRAINING. By Thomas Twining, one of the Vice-Presidents fof the 
Society of Arts. Being a Suggestive Sketch of a National System of Industrial Instruction founded on a general diffusion of 
Practical Science among the People. Svo. 12^. [This day. 

FIRST FORMS of VEGETATION. By the Rev. Hugh Macmillan, LL.D. F.R.S.E. 

Being a New Edition, revised and enlarged, of Foot-notes from the Page of Nature.” With numerous Illustrations. Extra 
fcap. ?lvo. 6s. \_Tkis day. 

ELEMENTS of PHYSICAL MANIPULATION. By E. C. Pickering, Thayer Professor 

of Physics in the IMassachusetts Institute of Technology. Part r. Medium Svo. lOr. 6d. 

FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By J. P. Cooke, Ervine 

Professor of Chemistry and ^Mineralogy in Harvard College. Crown Svo. izs. TliirdJEdition, revised and corrected. 

A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS, or ORGANIC 

CHEMISTRY. By C. SCHORLEMMER, F.R.S. lUustrated. Svo. 14s. 


THE PRINCIPLES of SCIENCE : a Treatise on Logic and Scientific Method. By 

STANLEY JEVONS, P'.R.S., Professor of Logic in Owens College, Manchester. 2 vols. Svo. 25^'. 

ETRUSCAN RESEARCHES. By the Rev. Isaac Taylor, M.A. With Woodcuts. 

Svo. 14s. 

THE DEPTHS of the SEA : an Account of the General Results of the Dredging Cruises 

of H.M.S. Lightnivg and Torcttjiine during the Summers of 1868, 1S69, and 1870, under the scientific direction of Dr. 
Carpenter, F.R.S., J. Gwynn Jeffreys, and Dr. 'Wyville Thomson, F.R.S., By Dr. WYVILLE THOMSON, 
F.R.S., Director of the Scientific Staff of the Expedition. With nearly ico Illustrations, and 8 Coloured Maps 

and Plans. Second Edition. Medium Svo, cloth gilt, 31A 6d. 

THE FORCES of NATURE ; a Popular Introduction to the Study of Physical 

Phenomena. By AMEDEE GUILLEMIN. Translated from the French hy Mrs. NoRMAN Lockyer, and edited, with 
Additions and Notes, by J. Norman Lockyer, F.R.S., with ii Coloured Plates and 455 Woodcuts. Second Edition, 
medium Svo. cloth gilt, 31A 6d. 

CONTRIBUTIONS TO SOLAR PHYSICS. By J. Norman Lockyer, F.R.S. With 

numerous Illustrations. Medium Svo. cloth gilt, 3IJ. &/. 

SPECTRUM ANALYSIS. By H. E. Roscoe, F.R.S., Professor of Chemistry in Owens 

College, Manchester. A Series of Lectures with Appendices, Engravings, Maps, and Chromolithographs.' Third Edition. 
Medium Svo. 2ij, 
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In demy SvOj with nearl}’’ 200 IllustrationF, Seventh Edition, ioj. 6 d. 

The HEAVENS. By Amedee Guillemin. 

Edited by J. Nokm.an Locj:vek. An illustrated Handbook of Popular 
Astronomy. 

'RiCUARI) BKNTI;EY & SON, New Burlington Street- 


New Edition, in crown Svo. with Illustrations, 6s. 

The DAY AFTER DEATH; or, The Future 

Life as Revealed by Science. 

By LOUIS FIGUIER, 

RICHARD BENTLEY & SON, New Burlington Street. 


Second Edition, with 138 Illustrations, royal Svo, 25^, 

TRAVELS in the AIR. 

A Popular Account cf Balloon Voyages and Ventures, with recent Attempts 
to accomplish the Navigation of the Air. 

By T. GLAISHER, of the Royal Observatory at Greenwich. 

RICHARD BLNTI.EY S: SGN, New Burlington Street. 


Illustrated by 760 Wood Engravings and Three Coloured Plates, medium. 
8vq, cloth, 18^. 

DESCHANEL’S NATURAL PHILOSO- 

PHY : an Elementary Treatise. Translated and edited, with extensive 
Additions, by J. D. Everett, D.C.L. F.R.S., Professor of Natural 
Philosophy in the Queen’s College, Belfast. 

Also separately, in Four Parts, limp cloth, 4.?. 6d. each ’.—Part I. Mecha- 
nic-s. Hydrostatics, and Pneumatics. Part 11 . Heat. Part HI. Electricity 
and Magnetism. Part IV. Sound and Light. 

A Series of Problems and an Index to the rvhole Work are appended 
to Part IV. and the complete volunie. These may be had separately, price 
6d. 

Systematically arranged, clearly written, and admirably illustrated ; it 
forms a model work for a class in experimental physics.”—Saturday/JReviezu. 

London: BLACKIE & SON, I’aternoster Buildings. 


Large post Svo, cloth gilt, price 54. 6d. 

BRITISH MARINE ALGiE : beingaPopu- 

lar Account of the Seaweeds of Great Britain, their Collection and Pre¬ 
servation. By W. II. GRATTANN. With 205 lllustra.tions, 

“ Each little picture is a perfect gem of the engraver’s art.”— Ftga?‘Q^ 

The Ba/;aar Office, 32, Wellington Street, London, W.C. 


At evciy Bookseller’s. 

The WORKS of the tate Dr. M‘CAUS- 
LAND. 

r. ADAM and the ADAbiniil; or, The Ilannony of Scripture and F-tlh 
noldgy. Yhth M.-ip, crown Svo, 6s. 

-''.".SERMONS in S'!'t)NiCS ; or, Scripture Confirmctl by Geology. New 
Edition, with Memoir of the Author. Crown Svo, Roxhurghc binding, 19 
Illustratiim-h (b*. 

3. 'i'lie I'.UlLDRRSof BABEL; cw, The Confusion of T.anguagcs. New 
I'hluion, in cnjvvn fivo. Cs. 

RlCHARD BEN'J'JdilY Sc SON, New Burlington Street. 


To be obtained at every Bookseller’s. 


FRANK BUCKLAND’S CURIOSITIES 
OF NATURAL HISTORY. 

I'he People’s Editb'n, 4 vols. illustr.itcd, 14.T.; or separately. 

Fir^.L v^erie.s containing Rats, Serpents, Fishe.s, Munkey.s, Rc. 3s, Gd. 
Hccon.l Series, coutainmg Wild Cats, ICaglcs, Worms, Dog.'?, See. dH. 
'L'hini and Fonith Series, containing Lion-;, Tigers, Fo.v:cr, Porpoise.s, &c. 
Each Yulume ynee 31.'. Cd. 

RICHARD BEN'ULEY Sc SON, Now Burlington Street, 


The CIRCLE aod STRAIGHT LINE. By 

(liUKl.OS) JOHN HARRIS. 

Pait I, Gvo, pp. 42, with PLitcs, cloth .. 4s. 

„ 2, Svo,‘pp. 5C ,, „ 4s. 

,, 3, Svo, pp. 26 ,, „ ... 45-. 

Suppknientj Gvo, pp. 28 ,, ,, 4s. 

Tils above, complete . ... 12s. 6 d. 

London: TRUBNER & CO., S7 and SO, Ludgatc Hill. 


COMPLETION of Mr. SPEDDING’S LIFE 

of Lord bacon. —The Seventh Volume of the Letters and Life of 
FRANCIS BACON, including nil his Occasional Works, collected and 
edited by J. Speddino, M.A , Hop. Fell. Trin- Cojl. Camb., with a 
copious Index, completing the wfork, is now ready, price rej. 

London: LONGMANS & CO. 


The ALPINE CLUB MAP of SWITZER- 

LAND and Adjacent Countries engraved on the Sca'e of 4 Miles 
to the Inch, constructed under the'superintcndoucc of the Alpine 
Club, and edited by R. C. Nichcu.s, F.JS.A. Now ready, complete 
in Four Sheets, in Portfolio, pi me 42.S. ur mounted in a Case, price 
S'ij. 6a. Each Sheet may be had separately, price 13s., or mounted in 
a Case, price 13A 

LonLion : LONGMANS & CO. and. E. STANFORD. 
Edinburgh : W. & A K. JOHNSTON. 


The BIRDS of SPIETLAND, with Observa- 

tions on their Habits, IMigration, and Occasional Appearance. By the 
late HENRY L. SAXBY, M.D. Edited by his Brother, the Rev, 
STfU'HitM H. Sakby, of East Clcvcdon. 

Edinburgh; AIACLACHLAN & STEWART. 

London: SIMPIvIN, MARSHALL, & CO. 


This day, in Svo, price 14J., with V/oodcuts, 

ETRUSCAN RESEARCHES, By Isaac 

UAVLOR, M.A. With Glo.s.sary and ludc-'.. 

Contents :—The Brolcguc—Tyrrhenian.sand Turanians—Ethnographical 
Notes on the Etruscan I’eoplc—The Fhruscan hlythology—The Etruscan 
Numerals--Epitaph.';—Words denoting Rin.ship-ylhe Bilingual Inscriptions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 

London: IMACMILLAN Sc CO. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by John Algernon Claukk, Secretary to tlie Central Chamber of 
Agi iculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
i8,ooo members), besides giving original papers on practical farming, 
and a mass of mteliigence of particular value to the agriculturist. 

The London' Com, Seed, Hop, Cattle, and oihtr Markets of hlonday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
0x1 Tuesday morning. Price or prepaid, i5r. a year post free. 

Published by W. PICKERING, ai, Arundel Street, Strand, W.C. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A ilOITTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and_ carefully-prepared Market Reviews and Prices Current of Dmgs 
and Chemicals of every de.scnption ai‘e given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number, 
DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Bliiladelphia, Pa., U S.A, 
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NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 

Conducted by Edward Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In¬ 
sects ; more especially to work out the histoiy of those which attack Fruit 
and Forest 'I'rces, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Ohservations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co., Stationers’Hall Court. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimen, M.B, F.L.S., British Mu.seum, assisted by 
J, G. Baker, F.L.S., Royal Herbaidum, Kew. 

Subscriptions for 1874 (i2r. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1873 (puce bound in cloth) : also covers for the volume (price i^.), 

and back numbers. 


‘‘THE GARDEN/^ 


A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


“ TPIE GARDEN ” is conducted by William Roiunson, F. L.S. , Author 
of “Hardy Flowers,” “Alpine Flowers for English Gardems/' “ The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages — 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
T'he Household. 

The Wild Garden. 

The Kitchen Garden. 


“ TITE GARDEN ” may be obtained through all New.sagents and at the 
Railway Bookstalls, at 4^. per Copy. It may also be had direct from the 
Office at sir. for a Quarter, pjr. for a Half-year, and 10s. 6d. for a ye,'ir, 
payable in advance, and in hlouthly I’arts. Specimen Copies (po.st-free), 

37, Southampton Street, Coveut Garden, S.W. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 

M. PILLISCHER, 

Optician and Manufacturer of 

ACHEOMATIC MICEOSCOPES, 

and all kinds of Scientific Instruments. 

Pillischer’s 

St- Thomas’s Hospital 
Microscope, 

As supplied to' the principal Uni¬ 
versities and Hospitals. 

Monocular, £s > Binocular, £ lo 10s. 


PILLISCKER’S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from J, to inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver _C.ases, 3^ in., 

145.; 4'i'in , 17^.; 6:n., in Wooden^ 

Case, loiv, including a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 

APPLICATION TO 

88, New Bon(J Street, W., LonclOJi, 



THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTPILY PERIODICAL (commencing 
1st July, 1S74), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in. Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Seveiipence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Pheet Street, E.C.; Plod¬ 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


THE ZOOLOGIST.: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

The Zoologist s'fss established in 1843 record and pre.serve observations 
on subjects similar to those treated of m White’s “ Natural History of Sel- 
borne,” and the succe.ss which has attended it i.s sufficient proof that its plan 
is acceptable to “ out-of-door naturalists tho.se who delight in observing 
the manners, habits, the private live.s, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes?, and Insects, together with 
notices of recent works on every brunch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologtsts. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, i. Paternoster Row. 


JUDSON’S DYES—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 miitutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most u.seful and effectual. Ribbons, 
silks, feathers, scarfs, lace, bruid, veils, handkerchiefs, clouds, bernoLUSCS, 
Shetland .shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to allot bath of JUDSON’S DYES. Beautiful effects are thu.« 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink—Ink —Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi¬ 
tectural Plans, &:c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canaiy, crimson, orange, green, blue, magenta, and xst 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not riib 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walniit; Canary for 
sathi; also black, lavender, magenta, and maity other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Cotmtry. 
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IMPORTANT CORRESPONDENCE. 


THE REV. SIR EDWARD R. JODRELL, BART., 

To Messrs. FELTOE AND SONS, z6. Conduit Street; Fond Street, \V. 

When at Sail I received an Analytical JKeport of your “ Specialite” Sherry, and you must forgive me for saying that at first I regarded the whole 
matter as a most egregious piece of humbug. Having, however, tasted the Wine in question, and found it most agreeable to the palate, I determined cu 
my own respon.sibOity to have it analysed JonuystTf^ having fully also determined previously to expose any hoax “pro hono publico," or to give you the 
benefit of the analysis, should it turn out in your"favour. I have the pleasure to forward vqu Professor Redwood’s (of the Pharmaceutical Society of Great 
^Britain} Analysis, which says more than T can express. I am very particular as to the Wine I drink, and as I have been hitherto buying “ every-day 
Sherry " at 6 oj a dozen, I am rejoiced to find noiv that I can purchase Wine of equal .strength and superior bouquet at half that price. This should be known 
to the “ Geneial I’ublic," and you can make any use you deem proper of this letter, and also of Profe.s.sor Redwood’s most elaborate analysis. 

Yours faithfully. 

21, Portland Place, London, December 9th, 1S73. (Signed) EDWARD REPPS JODRELL. 

THE REV. SIR E. R. JODRELL. 

Sir,— -I have completed the Analy.sis of the sample of Sherry you left with me, and proceed to report the results. Judged by the palate it might be 
represented as a light, moderately dry Wine, with nothing to object to in its flavour or apparent strength. It is slijjhtly acid to test-paper, and has a specific 
gravity ot 9S6 8. These characters correspond with those of a sample of reputed good Montilla Sherry, the specific gravity of which was found to be 986 6, 
and the acidity almost identical with that of your sample. 

I proceeded to make a more minute analysis, the results of which were as follows :— 

Absolute Alcohol, by Volume ... _.^ .. 20*0 parts in 100 

Free or unneutralised Acid, partly volatile and partly non-volatile. . ... o'S 4 „ 

Volatile Acid (acetic acid), . oT ,, 

Sugar and Extract ... ... .. .. **• .. 2*5 ,, 

Ash. from incineration of Extract. o ‘45 »» 

MINERAL ACID, or inorganic matter, NOT YIELDED DY GRAPE-JUICE ,. NONE. 

THESE RESULTS ARE ALL SATISFACTORY. The proportion of alcohol is that found in the best samples of Sherry; the volatile acid 
(acetic acid) is not more than is uKually present, and the fi.xed acid is the TRUE ACID OF THE GRAPE, namely, tartaric add. The ash is not more 
than it should be, and contains nothing foreign to the grape. 

In preparing this Analysis, I have been enabled to observe that the alcohol, when separated from the other constituents of the wine, was PURE IN 
FLAVOUR AND OF GOOD QUALITY, and that there was NOTTIING OBJECTIONABLE in the extract or other products that were separated in 
the process of analysation. I am yours truly, 

(Signed) T, 'R'E'D'WOO'D., Priifessor of Chemisiry to ike 

5th December, 1873. PHARMACEUTICAL SOCIETY OF GREAT BRITAIN, 

ADOPTED AND RECOMMENDED BY NEARLY 

TWO THOUSAND PHYSICIANS AND SURGEONS. 

The recent Medical Correspondence in the ‘'TIMES” demonstrates how injurious to health is 
“made-up Sherry,” ALCOHOLISED to an UNREASONABLE extent. 

MESSRS. FELTOE AND SONS, 

By appointment to the Royal Family—cstaUhJied FiftyAiine years—arc SOLE PROPRIETORS and IMPORTERS of the 

“SPEOIALITE” SHEEEY, 

UNADULTERATED GRAPE-JUICE, 

“FREE FROM ACIDITY AND HEAT,” 

CERTIFIED AS ABOVE TO BE VOID OF 

I- MINERAL ACID OR INORQANIC MATTER NOT YIELDED BY GRAPE JUICE.” 
Has been exhibited as a DIETETIC by Special Permission of the Council in the MUSEUM of the 

BRITISH MEDICAL ASSOCIATION. 

26, Conduit Street, Bond Street, London; Manchester; and Brighton. 
‘‘THE CASH SYSTEM ONLY.” 

30s. PEE DOZEN. 

per Quarter Caskj 13 Dozens of Bright Wine in Cask, Carriage paid to any Railway Station in England and 

Scotland, and to any Port in Ireland. 


FELTOE^S SPECIALITY” SHERRY. 

‘'This wine has now maintained its reputation more than three years. Comparing an analysis which we made 
recently with the analysis of three years ago, we are glad to see that it is still an honest, sound vi'mt, free from add, 
and of excellent quality. It has attained and deserves a great inedical refntationP—Medical Record. 

“ I have had it tested in my laboratory, and am satisfied that it is a genuine, high-class, natural wine, and free from 
any admixture or acidity. Invalids, and persons who have goicty or 7 i 7 %c acid tendencies, and require wine as a 
beverage in moderate quantity, will find your ' Specialite ’ Sherry pure and wholesome.”—(Signed) Wm. Hardwicke* 
yilD.-^Mcirofolitan Analyst. . 

“FELTOE'S 'Speaalit^’Sherry—a wine which is deservedly making its way chiefly through the recommen¬ 
dations of the Medical Profession, founded on its honestly excellent qualities, its freedom from acidity and heat, and 
Its uniform soundness.”;— British Medical Journal. j > 

MA^ZAH ILLA and MONTILLA, for the of which Wines Messrs. Feltoe AND SONS are so renowned, 

are likewise supplied upon the above terms. 


Printed by R. Clay, ^ af IEU, in the City of London, and published by Macmillan & Ca 

at the Office ,29 ana 30, Bedford Street* Covent (^den.— Thursday, August 20,1874. 
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OWENS COLLEGE, MANCHESTER. 

Principal—J. G. Greenwood, LL.D 

PROFESSORS AND LECTURERS. 

, /J- G. Greenwoodx LL D , Fell. 

.t Univ. Coll. Lond. 

. /A. S. Wilkins, M.A., Fell. Univ. 
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I Balfour Stewart, M.A. LL.D. 

Natural Philosophy . \ F. R. S. 

(T. H Core, M.A. 

p. . ^ • (O. Reynolds. M.A,, Fell. Queen’s 

Engineering.| Co 1. Camb. 

Logic and Philosophy .iW. S. Jevons, M.A. F.R.S,, Fell. 

Political Economy ./ Univ. Coll. Camb. 

Jurisprudence and Law .“'C-L- Fell. Oriel Coll. 

Theoretical and Practical Chemistry Ph.D 

Organic Chemi.stry ....C. Schorlemmcr, F.R.S. 

Animal Physiology and Botany .W. C. Williamson, F.R.S. 

Practical Physiology and I-Iistology ... A. Garagce, M.D. F.R.S, 

« , fW. B. Dawkins, M.A. F.R.S. 

Geology...| F.G.S. 

Mineralogy. "* .C. A. Burghardt, Ph.D. 

Oriental Languages and German.T. Theodores 

French.. ... — ••• H. Breymann, Ph D. 

Freehand Drawing .W. Walker 

Harmony ... .. ..J. F. Bridge. Mus. Doc. Oxon. 

With A^s^stant Lecturers in all the principal Departments. 


Natural Philosophy . 

Engineering. 

Logic and Philosophy . 

Political Economy . 

Jurisprudence and Law ... . 

Theoretical and Practical Chemistry 

Organic Chemi.stry ... ... 

Animal Physiology and Botany ... 
Practical Physiology and Histology 

Geology... 

Mineralogy. "* ... 

Oriental Languages and German ... 

French.. ... ... ... 

Freehand Drawing . 

Harmony ... -. .. 

With Assistant Lecturers in 


The next SESSION will commence on the 6th of OCTOBER. Candi¬ 
dates for admission must not be under fourteen years of age, and those 
under sixteen will be required to pass a preliminary examination in English, 
Arithmetic, and the Elements of Latin. 

Prospectuses of the several Departmentf^'^bf the Day Classes, the Evening 
Classes, and the Medical School, and of the Scholarships and Entrance Ex¬ 
hibitions tenable at the College, will be sent on application. 

J. HOLME NICHOLSON, Registrar. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 

(OPPOSITE WESTMINSTER ABBEY.) 

The SESSION 187:1-75 will commence on THURSDAY, October ist, 
with an INTRODUCTORY LECTURE by Dr. Potter. The Address 
will be followed by the Distribution of the Prizes and a Conversazione in 
the Board Room. 

The new Physiological Laboratory will be completed by October ist. 

The Examinations for the Entrance Scholarships will be held on the and 
and 3rd of October. 

GEORGE COWELL, Dean. 


UNIVERSITY OF LONDON. 

MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 

Special Classes for these Examinations are held at St. Bartholomew’s 
Hosp'tal, The Classes are not confined to Students of the Hospital. 

A Class for the Matriculation Examination is held twice in each year, 
from October to January, and from March to June. 

A Class for the Preliminary Scientific Examination is held from January 
to July. 

For particular.?, application may be made, personally or by letter, to tha 
Warden of the College, St. Bartholomew’s Hospital. 


ANDERSON^S UNIVERSITY, 
GLASGOW. 

The Trustees invite CANDIDATES for the CHAIR of CHEMISTRY 
vacant by the resignation of Professor Thori'K. 

Applications to be lodged, on or before the 1st of September, with the 
Subscriber, who will furnish information regarding the duties and terms of 
the appointment. 

J. B. KIDSTON, Secretary, 
so. West Regent Street, Glasgow, 14th Angust, 1874. 


MIDDLESEX. JEfOSPITAL. 

ENTRANCE, SCHOLARSHIPS. 

TWO SCHOLARSHIPS, of the annual value of £ 2 ^ and /20 respec¬ 
tively, will be competed for on September 28th and following days. The.se 
Scholarships are open to all gentlemen who commence their medical studies 
in October 1874. Successful candidates w'ill be required to become general 
students of the College. 

For full particulars as to subjects of exammation, &c., apply to the Dean. 

ROBERT KING, B.A. M.B., Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

The WINTER SESSION will begin on THURSDAY, October i. 

The Clinical Practice of the Hospital comprises a service of 740 Beds, in¬ 
clusive of 34 Beds for Convalescents at Highgate. ^ ■ 

Students can reside within the Hospital walls, sabject to the College 
regulations. ^ . 

For all particulars concerning either the Hospital or College, application 
may be made, personally or by letter, to the Resident Warden of the 
College. 

A Handbook will be forwarded dn application. 
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UNIVERSITY COLLEGE, LONDON. 

SESSION 1874-5. 

TTie SESSION of the FACUL 7 Y of MEDICINE will commence on 
THURSDAY, October i. Introductory Lecture at 3 p.m., by Dr. F. T. 
Roberts, B,Sc. 

The SESSION of the FACULTY of ARTS nnd TAWS UncluUinff the 
Department of the Fine Arts) will begin on Monday, October stli. Intro¬ 
ductory Lecture at 3 p.m., by Professor G, C. Fo.ster, B'. R.S. liiiroductory 
Lecture for the Department of Fine Arts, the .same day at 4.30 pm., by 
Profe.s.«or E. T. Poynter, A.R.A. 

The SESSION of the FACULTY of SCIENCE (including the Depart¬ 
ment of the Applied .'^cience.s) will begin on Idonday, October 5. 

T he SCHOOL for BOYS between the ages of Seven and Sixteen will RE¬ 
OPEN on Tuesday, September 22. 

Pro-pectuses of the various Departments of the College, containing fu 1 
information respecting (Classes, Fees, Day and Hour of Attendance, &c., 
and copies of the Regulations relating to the Entrance and other Exhibi¬ 
tions, Scholarships, and Prl2es open to competition by students of the several 
Faculties, may be obtained at the Office of the College. 

The Examination for the Medical Entrance E.vhibitions, and also that for 
the Andrews Entrance Prizes (Faculties of Arts and Laws, and of Science), 
will be held at the College on the 24th and asth of September. 

The College is close to the Gower Street Station of the Metropolitan 
Rai'way, and only a few minute.s'walk from the Termini of the North 
Western, Midland, and Great Northern Railways. 


August 1874. 


JOHN ROBSON, B.A. 

Secretary to the Council. 


KING’S COLLEGE, LONDON. 

TheTHROLOr.ICAL DEPARTMENT-New Students must present 

thcmselve.s on TUESDAY, September ag. 

The College Theological Testamur can be obtained by 

A. Graduates in Arts of any Briii.sh University, in three term.s. 

B. Associates of the General Literary Department of King’s College, in 
six teriiKS. 

C. All duly qualified person.s of 21 years of age, in six terms. 

Two Studentships of the value of ,C30 for two year.s will be adjudged by 
examination to those entering the College in October next. 

There i.s also a Preparatory Class for tlio.se wishing to pass the Entrance 
Lxaminations. 

For infoimation, apply, personally or by post-card, to J. W. Cunningham, 
Esq , Secretary. 


KING’S COLLEGE, LONDON. 

DEPARTMENT of GENERAL LITERATURE and SCIENCE.— 

New Student.*? will be admitted on WEDNESDAY, September 30. 

The Department is thus divided :— 

1. The Classical Division (embracing Classics, Mathematics, English 
History, and Modern Languages). 

2. The Modern Division, which includes English, Latin, Modern Lan¬ 
guages, Mathematics, Natural Philosophy, Chemistry, Geology, and Free¬ 
hand Drawing. 

One Freake Exhibition of ;^20 will be given at the commencement of the 
Michaelmas Term to the Student passing the best examination on entering 
the College. 

For information, apply, personally or by post-card, to J. W. Cunningham, 
Esq., Secretary. 


UNIVERSITY COLLEGE, LONDON, 


FACULTY OF SCIENCE. 

The SESSION will begin on MONDAY, October sth, 1874. 

Pure Mathematics—Professor O. Henrici, Ph.D. F.R.S. 

Applied Mathematics and Mechanics—Professor W. K Clifford, M.A. 

Physics—Professor G. C. Foster, B.A. F.R.S. 

Chemustry and Practical Chemistry—Professor Williamson, Ph.D. F.R.S. 
Mineralogy and Geology—Professor Morris, f^G.S. 

Engineering—Professor A. B_. W. Kennedy, C. Bl. 

Architecture and Construction — Professor T. Hay ter Lewis, F.S.A. 
F.LB.A. 

Botany—Professor Oliver, F. R. S. F. L. S. 

Comparative Anatomy and Zoology—Professor Grant, M.D.^ F.R.S. 
Pluman Physiology (including Practical Physiology and Histology—Pjro.- 
fessor Burdon-Sanderson, M.D. F.R.S. 

Philosophy of Mind and Logic—Professor G. Groom Robertson, M.A. 
Political Economy—Professor L. H. Courtney, M.A. 

A Prospectus ol the Faculty may be obtained at the Office of the College. 

The examination for the Andrews Entrance Prizes will be held at the 
College, on the 24th and 2Sth September. 

The College is close to the Gower Street Station of the Metropolitan 
Railway. 

OHN ROBSON, B.A. 

Secretary to the Council. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

Opening of WINTER SESSION, October ist, 1874. Introductory Ad¬ 
dress by Mr. Edmund Owen. 

Fo: [urther particulars apply to the Registrar at the Hospital, or to 

A. B. SHEPHERD, M.B., Dean of the School. 


KING’S COLLEGE, LONDON. 

DEPARTMENT of ENGINEERING and APPLIED SCIENCES. 
—New Students will be admitted on WEDNESDAY, September 30. 

The cour-e ol study provides practical education for young men wboin- 
lend to engage in engineering, surveying, archicvcture, telegraphy, and the 
higher branches of chemical and manufacturing art. 

This Department has attached to it a workshop, also chemical, physical, 
and photographic Uboratories. 

One Freake and two College E.xhibitions of ;i^20. ;iC30, and £21 re.spec- 
tively, will be given at the cummencement of the Michaelmas Term to the 
Students passing the best ex unination on entering the College. 

For information, apply, personally or by pust-card, to J.W. Cunningham, 
Esq., Secretary. 


KING’S COLLEGE, LONDON. 

MEDICAL DEPARTMENT.-The WINTER SESSION will OPEN 

.on THURSDAY, October i, with an Introductory Lecture by Dr. Ferrier. 

Warneford Scholar.-bip.s.—Students entering in October next will have 
the privilege of contending for two Scholarships of £25 each ior three 
>ears 

Five hledical Scholarship.s are .awarded at the close of each winter session 
for pioficiency in professional subjecLs, viz., one of ^(^40 for two years, one of 
£30 for one year, and three of £zo for one year. 

For further information apply, personally or by post-card, to J. W. Cun- 
nii gbam, E.sq., Secretary. 


KING’S COLLEGE, LONDON. 

The EVENING CLASSES.—These Classes will RE-OPEN on MON- 
DAY,'.October 5, in Divinity, Latin, Greek, French, German,!Hebrew, Italian, 
Spanish, German Literature, Engli.sh History, Geography, Arithmetic, 
Writing, Mathematics, Commerce, Drawing, Chemistry, Practical Chemi.s- 
try, Mecbanics, Physiology, Phy.sics, Botany,_ Zoology, Logic, Political 
Economy, Mineralogy, Geology, Law, and Public Speaking. 

For the prospectus, apply, personally or by post-card, to J.W. Cunning¬ 
ham, Esq., Secretary. 


KING’S COLLEGE, LONDON. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 

October 1874. 

For particulars apply to the Dean, St. Mary’s Hospital, Paddington, W. 


NOTICE.—ROYAL SCHOOL of MINES, 

Jermyn Street, London.— The 24th SESSION will begin on THURS¬ 
DAY, the I St October. 

Prospectuses may be had on application. 

TRENHA!M REEKS, Registrar. 


The SCHOOL.—New Pupils will be admitted on TUESDAY, Sep¬ 
tember 22. There are four divisions 

1. Upper Classical School, intriided to prepare Pupils for the Universi¬ 
ties. for the theological, general liieiature, and medical departments of the 
College, and for the learned professions. 

2. Upper Modern. School, intended to prepare Pupils for general and mer¬ 
cantile pursuits, for the department of Engineering in the College, and for 
the Military Academies. 

3. The Middle School comprises several Classes, each with its classical 
and modern division, for Pupils who are too old for the Lower, but no: suffi¬ 
ciently advanced for the Upper SctiOol. Great attention is paid in this 
Division to arithmetic, writing, and bookkeeping, and to the subjects re¬ 
quired for the Home Civil Service Examinations and those for mercantile 
appointments. 

4. Lower School.—This Division includes boys over eight years of age, 
and is intended to give a complete cour-^e oi education up to such a point 
as _wiU prepare them to enter with advantage cither of the two senior 
divisions. 

For in’ormation, apply, personally or by post-card, to J.W. Cunn'ntham, 

Esq, Secretary'. 
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ROYAL COLLEGE of SCIENCE for IRE¬ 
LAND, STEPHEN’S GREEN, DUBLIN. 

SCIENTIFIC AND TECHNICAL EDUCATION. 

This College supplies a complete course of instruction in Science, appli¬ 
cable to the IiidusStrial Arts, especially those which may be classed broadly 
under the heads of CHEMICAL MANUFACTURES, MiiNlNG, EN¬ 
GINEERING, and AGRICULTURE. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course 

There are Four Royal Scholar.ships, of the value of ^50 each yearly, with 
free education, includ ng Laboratory instruction, tenable tor two years. '1 wo 
became vacant each year. They are given to Students who have been a 
year in the College. 

The Fees are ^2 for each Course, or for all the Courses of each’year, 
with the exception ot Laboratory. 

Chemistry (Theoretical and Practical), Metallurgy, &:c.--ProfessO'r Robert 
Galloway, F.C.S 

Mathematics, Mechanics, and Mechanism—Professor Robert Ball, LL D 
I’. R S. 

Drawing, Engineering, and Surveying—Professor Thomas F. Pigot, C.E' 
M.R.l.A. 

Experimental Physics—Professor W. F, Barrett, F.R.S.E. F.C.S. 

Geology—Processor Edward Hull, M.a. F.R.S. 

Mining and Mineralogy—Professor J. P. O’Reilly, C.E. M.R.I.A. 

Agriculture - Professor Edmund W. Davy, M.D. M.R.l.A. 

Botany—Profe.ssor \V. R, M‘Nab, M.D. 

Zoology—Professor H. Alleyne Nicholson, M.D. 

The Session commences on MONDAY, October 5th. 

Programme', maybe obtained on application to the Secretary, Royal Col¬ 
lege of Science, Stephen’s Green, Dublin. 

FREDERICK J. SIDNEY, LL.D., Secretary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F R.S.; Dr. Roscoe, 
F.R.S.; Dr, Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S.; Dr. Williamson, F.R.S. 

The Term commences TUESDAY, September 15 

C. WILLMORE, Principal. 


GRAMMAR SCHOOL, LEEDS—Wanted, 

for September is, a MATHFMATICAL and SCIENTIFIC MAS- 
TER. Non-resident. Salary, ;^2oo.—Applications, with Te.stimonials 
and ReferenceSj^to be addressed to the Rev. W. G. Henderson, D.C.L., 
Head Ma.s£er. 


8UB-WEALDEN EXPLORATION 


ROYAL COUNCIL OF EDUCATION_ 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to ProL 
E. V. Gardner, F.E.S., F.S.A., 44, Berners Street, W 


SCIENCE TEACHING by CORRESPON- 

DENCE. (See past advertisements) Only time for TWO MORE 
PUPILS. Address PI , c.are of Macmillan & Co., 29 and 30, Bedford 
Street, Strand, London, VV.C. 


PRIVATE TUITION_A Gentleman of 

very great experience with backward and delicate boys, has VACAN¬ 
CIES for THREE PUPILS. Special attention given to the study of 
the Nature Sciences. Terms reasonable.—Address, F.R.AS., care of 
the Publisher of Nature, Bedford Street, Covent Garden, W C. 


A LADY, who is an accomplished Linguist 

and Musician, and has a fair acquaintance with the Elements of Natu¬ 
ral Science, de.sires a RE-ENGAGEMEN I.—For further particulars, 
addr,;ss T. D. P., 9, Elm Road, N.W. 


A HIGH WRANGLER is anxious to ob¬ 
tain an APPOINTMENT as TUTOR or MATHEMATICAL MAS¬ 
TER in a good School.—Address, T. L. K. M., care of Messrs. Mac¬ 
millan & Co., 29 and 30, Bedford Street, Covent Garden, London, 
W.C. 


A CAMBRIDGE B.A., First-class Natural 

Science Honours and Second-class Classical Honours, de.sires a 
TUTORSHIP. Natural Science, French, Latin, Greek, Arithtneiic. 
Good references.—A. N. T., care of Editor of Nature, Bedford Street, 
Stramd, W.C. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Science.s. — For further particulars apply 
by letter to “Tripos," care of the Publisher of Nature, 29, Bedford 
Street, Strand, London, W.C. 


TO NATURALISTS ajsd GEOLOGISTS. 

—The ORFORD CASTLE COLLECTION OF CRAO FOSSILS. 
CSee Advertisement in Nature of June r8th.) For particulars of these 
Collections address Fredc. ColUngwood, Esq., F.G S., 4, St Martin’s 
Place, Trafalgar Squai'e, superscribed “ Orford Castle Fund." 

July Stli. 


At Netherfield, near Battle, 


The object of this work, commenced on the occasion of the meeting of 
the British Association at Brighton in 1S72, is to ascertain the thickness of 
the Secondary Strata in the Wealden area, and the depth and nature of the 
underlying Palseozoic Formations. 

The determination of the underground structure of the Wealden, is 
a point of great scientific interest and one of great naiioftal and cc<mo 
mical importance^ as it may help to indicate the line taken underground by 
the coal-measures of Belgium and Somerset. 

A sum of 5^3,000 has been collected by private subscription, and .spent in 
this research, and a depth of 1,000 ft reached, but as yrt without any posi¬ 
tive result. The beds traversed belong to the Lower Wealden, Purbeck and 
Portland series, Kimmeridge clay; and the boring has now reached the 
Oxford clay. 

It is most desirable that the work should not be discontinued in the pre¬ 
sent .stage for want of funds, and the Committee therefore make an earnest 
appeal for further assistance. 

Subscriptions may be sent to Henry Willett, Esq., Hon. Sec. and 
Treasurer, Arnold House, Brighton. 

Signed, on behalf of the Committee, 

ANDREW RAMSAY, 
JOHN EVANS, 

JOSEPH PRESTWICK. 


NATURE.—Wanted clean Copies of Nos. 

ro, 13, and 116. Natukk Olifiie, 29, Bedford Street, Strand, W.C 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn W his late Majesty William IV. 
From tos. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8j. ; Ladies’ Chest Expanders from 5^. 6^;/. SAL¬ 
MON ODY & CO, 292, Strand, Loudon. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES' ABDOMINAL BELTS, made to any 
size. Directions lor self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London- 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Y^ash, in 24 hours the 
hair becomes its original colour, and remains so by an occa.sional using. 
xos. 6d., .sent for P.U order.—ALEX. ROSS, 248, High Holboru, Lou¬ 
don ; and all Chemists. 


NOSE MACHINE_This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an iil-fomed nose is quickly shaped 
to perfection. Anyone can use them, and without pain. Price lox. 6 d., 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holborn. 
London. Pamphlet sent fpr. two staSfips* 
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ZOOLOGICAL SOCIETY OF LONDON. 


LIST ofDUPLICATE ANIMALS 

IN THE 

GAEDENS FOE SALE. 

AUGUST, 1874. 


MAMMALS. 

I Pair Collared Fruit Bats (Cynonycteris collari.s) 

1 Ci\’et Cat, female (Viverra civetta).1. 

I Sumatran Civet (Viverra tangalunga) . 

1 Common Paradoxure (Paradoxurus typus) 

1 Black-backed Jackal, male (Canis mesomelas) 

1 Tayra (Galictis barbara) . ,. 

1 Ratel (Meliivora indica) . .. 

3 Common Raccoons (Procyon lotor), the pair... 

2 Coatis (Nasua nasica), the pair. 

I Kinkajou (Cercoleptes caudivolvulus), each ... 

1 Brown Bear, male (Ursiis arctos) . 

2 Himal.ayan Bears (LTrsus tibetanii.s), each ... 

2 Octodons (Oc odon cumingi), each. 

2 Barbary "Wild Sheep, male and lemale (Ovis tragelaphus), the 

pair .. 

I Zebu, female (Bos indicus). 

1 Cape Buffalo, male (Bubalus cafFer) 

I Molucca Deer, male (Cervus molucensis) 

1 Prince Alfred's Deer, male (Cervus alfredi) . 

2 Virginian Deer, male and female (Cervus virginianus), the pair 

2 Mange’s Dasyures, females (Dasyurus maugasi), each . 

4 Vulpme Phalangens, males (Phalangista vulpina), each .. 

1 Great Kangaroo, male (Macropas giganteus) .. 

2 Great Kangaroos, male and female, young (Macropusgiganteus), 

each .. ... .. 

3 Red Kangaroos, males (Macropus rufus), each. 


I s. d. 


8 o 
I 10 


30 

20 

80 


I 10 
X 5 
25 o 


SO o o 


BIRDS. 

1 Laughing Kingfisher (Dacelo gigantea).. ... 

3 Crested Gi ound Parrakeets (Calopsitta riovaa hollandias), each 
I Greater Sulphur-cre.sted Cockatoo (Cacatua galerita) 

I Leadbeaters Cockatoo (Cacatua lead beater!)... .. 

1 Blue-crowned Conure (Conurus hsemorrhous) 

3 Ring-necked Parrakeets (Palseornis torquata), each. 

2 Black Vuhures (Catbartes atratu.s), each . 

1 Griffon Vulture (Gyps fulvus) . .. 

2 Brazihan Caracaras (Polyborus brasiliensis), each . 

2 Black Kites (Milvus migrans), each ... 

2 Common Buzzards (Buteo vulgari.s), each . ... 

2 Bateleur Eagles (Helotarsus ecandatus), each ... ... ... 

1 Chilian Sea Eagle (Geranoaetus aguia). 

2 Common Herons ( 4 rdea cinerea), each.. ... 

I Black-necked Swan (Cygnus nigricollis) ... ... ... ... 

1 Wattled Crane (Grus carunculata) . 

2 Cape Crowned Cranes (Balearica reguloriftn), each ... ... 

I Earle’s Weka Rail (Ocydromus earlei). 


s, d. 

■ I 10 o 
100 

2 10 O 

300 

1 JO O 

1 O O 
400 
800 

2 0 0 
2 0 0 
O IS O 

600 
400 
o 10 o 

20 O 'O 

40 o o 
20 O O 

500 


REPTILES. 

2 Young Mississippi Alligators (Alligator missippiensis), each 


£. s. d. 
200 


The Ammals may be viewed on application to the Superintendent at the 
Gardens. 

The Animals will be delivered to Purchasers at the Society’s Gardens. 
They can be packed and forwarded for the convenience of Purchasers, but 
in such cases the packing-cases will be charged for unless returned, and the 
animals will be at the Purchaser’s risk during transit. 

Applications by letter should be addressed to the Secretary, n, Hanover 
Square, London, \V. 

P, L. SCLATER, Secretary, 
II5 Hanover Sq^uare, Avgust 1874. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

the’ academy. 

A Full Report of the Annual Meeting to be held at Belfast will appear in 
the Academy of August 22 and 29. Price ^d, ; free by post, 4^d. 

W. G. SMITH, 43, Wellington Street, Strand ; and by order of all Book¬ 
sellers and N ewsmen. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, 1841-1872, is now ready, including both Authors 
Names and Subjects. It may be obtained by Fellows at the Society’s 
Rooms, price S-?-) hy post 5J. ^d.; and by Non-Fellows at the Publisher’s, 
J. Van Voorst, i, Paternoster Row, price lo^. 

The JOURNAL of the CHEMICAL SO- 

CIETY now contain-S Abstracts of all Papers on Chemistry, and its 
relations to Physiology and the Arts> published in British or Foreign 
Journals. It is issued monthly, and may be obtained by Non-Fellows 
of Mr. Van Voorst by a .p.ubscription of x-^- 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

6d. MONTHLY, or POST-FREE, 6s. 6d. PER ANNUM. 

The Journal of Industry" is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

*** This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
London. 


THE BREWERS^ GUARDIAN : 

A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OF the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 

** The Brewers' Guardian " is published on the Evenings of every alternate 
Tue.sday, and is the only journal officially connected with brewing interests, 
SubscTription, 16s. 6d. per annum, post free, dating from any quarter-day, 
Single Copies, xs. each. Registered for transmission abroad. 

Offices—e, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. L to V. (strongly bound in clothl may be obtained by purchasers of 
the entire set to date, at the increased price of xos. each; the succeeding 
vols. may be had separately or together at 7s. each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE journal of BOTANY. 

BRITISH AND FOREIGN, 

Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for i874-(i2r^ post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
X873 (price id?. 6 d. bound in doth): also covers for the volume (price xs,), 
and back numbers. 
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MACMILLAN’S MAGAZINE, 

No. 179. FOR SEPTEMBER. 

Price is. 

CONTENTS-^ 

1. —" Woman Suffrage. A Reply." By J. E. Cairnes. 

2. —“Castle Daly: The Story of an Irish Home Thirty Years Ago." Chap. 

ters XIX.—XXI. 

3. —“ The Spectre of the Rose." 

4. —Who wrote our Old PJay.s ?" By F. G. Fleay. 

5. —“The Convent of St. Marco.” III. “Preacher and Prior." 

6. —“A Roman Funeral." By T. O. 

7. —“ The Future of Eastern Asia.” By Sir Rutherford Alcock. 

8. —“Agricultural Unionism.” By A. J. Wilson 

9. —“The Sequence ‘ Dies Irse.’ ” By A. Schwartz, 
to.—“ Prussia and the Vatican.” I. 

MACMILLAN & CO., London. 

THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &;c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien- 
tific Facts. 

Full and_ carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A, 


THE ONLY CHEAP FARMERS* NEWSPAPER* 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the amculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3<f,, or prepaid, 151. a year post free. 

Published by W. PICKERING, 21. Arundel Street, Strand. W.C. 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“ THE GARDEN ” is conducted by William Robinson, F.L.S., Author 
of “Hardy Flowers,” “Alpine Flowers for English Gardens,” “The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages — 
The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Stmetures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 

Notes and Questions. . The Household. 

Market Gardening. ’ The Wild Garden- 

Trees and Shrubs. The Kitchen Garden. 

** THE GARDEN” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4d. per Copy, It may also be had direct from the 
Office at sr. for a Quarter, gs. gd. for a Half-year, and 10s, 6 d. for a Year, 
payable in advance, and in Monthly Parts, Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, S.W. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London : Thomas Cook and’ Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C,; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 

NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S, F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Eniotnologist are to give every information about In¬ 
sects ; more especially to work out the history of thd'?e which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, marshall, and Co., Stationers’ Hall Court. 

THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

The Zoologist established in 1843 to record and preserve observations 
on subjects similar to those treated of m White’s “ Natural History of Sel- 
bome,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists those who delight in observing 
the manners, habits, the private lives, the migratioms, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, i. Paternoster Row. 


“ nature:’ 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price loj^. 6 d. 

Cloth Cases for binding aU the volumes, price is. 6 d. each. 

Reading Cases to hold 26 numbers, price 2s. 61 . 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


Price 14J., with Woodcuts. 

ETRUSCAN RESEARCHES, By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents :—^Tho Prologue—Tyrrhenian sand Turanians—Ethnographical 
Notes on the Etruscan People—The Etruscan Mytholopr—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship—The Bilingual Inscriptions 
—Forms of Dedication—The Ancient Vocabularies—Names—-The Epilogue, 

London : MACMILLAN & CO. 
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NOW READY. 

PRICE If. 

NEW VOLUME OP “SCIENCE PRIMERS.” 

PRIMER OF PHYSIOLOGY. 

BY 

MICHAEL FOSTER, M.A., M.D., F.R.S., 

PELLOW OF TRINITY COLLEGE, CAMBRIDGE. 

WU/i- Illusirations. 

MACMILLAN & CO., LONDON. 

A FE^ALflSTS PROOFS 

OF THE 

PORTRAIT of PROF. TYNDALL, F.R.S., D.C.L., LL.D. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper, and may be bad at the Office of NATURE^ 29, Bedford Street, Strand, W.C., 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 


AGRICULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of the Residue from each 
article. 

O^htions of the Press, 

** It is clearly a very useful indicator of the values of the foods for cattle.^’— Athenu'uni. 

The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘ eye-op(iuer ’ to miny who 
will perceive how it is they have been so often disappointed, after giving large prices for fancy foods.”— S/orlhig 7tmes. 

** A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association.”— /.anti ami Water* 

Price One Sliilling, Post Free. 

THE AGRICULfTURAL ECONOMIST, A Monthly Journal, containing Reports and 

Prices Current of the Agi-icultural and Plorticultural Association, and devoted to the advocacy and encouragement of Co-opera¬ 
tion in Agriculture and in general Trading. Price (id. per month, or 55-. per annum, post-free. 

Vols. I,, II., and III. of the ‘‘Agricultural Economist” for 1870, 1871, and 1872, price *js. 6 ci. each. 

Preparing for Publication [Second Edition). 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, vSuperphosphates, 
Potash, Salts, Farmyard Tvlanure, &c. Price One Shilling post free. 

London : 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. 


The BIRDS of SHETLAND, with Observa- 

Miration, and Occasional Appearance. By the 
Edited by his Brother, the Rev. 
Stephen H. Saxby, of East Clevedon. 


Edinburgh; MACLACHLAN & STEWART. 
London: SIMPKIN, MARSHALL, & CO. 


Just published, 8vo, pp. 334, 3^. 

A PRACTICAL GUIDE to HEALTH, and 

to the Home-treatment of the COMMON AILMENTS OF LIFE 
^Section on SURGICAL EMERGENCIES, and HINTS tc 

JViUion Nursmg, &c. Bv P ARNOT.D T VTTQ it t c 

L.R.C.P. Lend., M.R.cl. Eng. ^ ■«-l^NOLO LEES, F.L.S 

Uoadon: KEMPSTER & CO., 9 Md 10, St. Bride’s Avenue, Fleet Street 

C. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 

Proceedings of the Scientific Meetings of the Society for 1874.”—Part II, 
containing the Papers read at the Scientific Meetings in March and April 
1874. With 17 Plates, mostly coloured, x2s. ; with Plates iincoloured, 3.?. 

NOTICE. 

Commencing from January of the present year the “ Proceedings will 
be issued in four Parts, as follows :— 

Part I., containing Papers read in January and February, on June ist. 

» II., „ ,, March and April, on August ist. 

„ IIL, „ ,, May and June, on October 1st. 

IW, ,, ,, November and December, on April ist. 

The price will be laj. per Part for the Edition with coloured, and 3Jr. per Part 
for that with wncoloured Plates. 

These publications may be obtained at the Society’s Office, 11, Hanover 
Square, W., .at Messrs. Longmans, the Society’s Publishers, Paternoster 
Row, E C., or through any bookseller. ‘ 
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ELECTRIC CAMERAS, 

MAm d PHANTASMAGORIA LANTERNS, 

DISSOLVING VIEW APPARATUS, 

WU/i Oxycalcmniy OxyhydrogeUy or Electric Lights 

PHOTOGRAPHED AND COLOURED SLIDES. 

Including Views of France, Italy, Switzerland, Rome, Pompeii; 
English, Welsh, and Scotch Scenery; Copies of Pictures, Drawings 
by Gustave Dore ; Diagrams to illustrate recent Discoveries in Spec¬ 
trum Analysis and other branches of Observational Astronomy. 

Statuary, Photo-Micrograplis. 

joHisr BRowmjsra 

init IJljnsifiil I'nstnmreni P^ahcr 

TO HER MAJESTY’S GOVERNMENT, THE ROYAL 
SOCIETY, TEIE ROYAL OBSERVATORY, &c. cSlc. 

63, STRAND, W. C., 

AND 

XII, MINORIES, LONDON, E. 



ESTABLISHED 100 YEARS. 

Illustrated Lists, wth Full Descriptions, on Application. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the pihlication of a weekly Diary 
in Nature of the Meetings, &c. of the various provmdal Scien¬ 
tific and Literary Societies would he found very useful^ not only 
to the Memhers of such Societies, hut to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
dtvote a portion of their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, &^c,, at the nominal change oj One Shilling 
insertion. 

The Publishers of NATURE will he glad if the Secretaries op 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office— 29, BEDFORD STREET, STRAND. 


EVERY THURSDAY, PRICE 4^. 

“NATURE.” 

CHARGES FOR ADVERTISEMENTS. 

Three lines m column, 2.?. ; 9^. per line after. 

£ s.d. 

One-eighth page, or quaf'ter colunm .... o 18 6 

Quarter page, or ha f a column ...... i 15 o 

Half a page, or a column . 3 5 o 

Whole page . ....660 

Advertisements ^nust he sent to the Office before 12 0^. clock 
on Wednesdays. 

Post-office Orders payable to MACMILLAN & CO. 
OFFICE, BEDFORD STREET, STRAND, W*C. 


TISLEY'S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lxssajous’ Curves om, Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (3 ft. 

X I ft. square), which serves as a Stand for the iastrument to 

work on.,^12 o o 

Reflectors for projecting the Figures on the Screen ... ... 2 12 C 

N.B.—Specimen Curves, on card, po.st free ... per dozen... 030 
A Set of 30, including the principal Figures from i : i to i : 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the ChrisSt- 
mas Lectures given by Dr. Tyndall at the Royal Institution ... ^^3 5 o 

tisleV and spiller, 

OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 

(Three minutes’ walk from South Kensington Museum), 


PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lem®na 4 fe, Wthia, and 
for GOUT, Lithia ^d ' 

CORKS BR 4 NDB 3 ) ELLIS & RUTHIlT,*' W every 

Label bears their Trade Mark, Sold every#ht^% and Wholesale of 
R. Ellis k Son, Ruthin, North Wales. ' 

LONDON AGENTSW. Bmt & Sow?, Heiuietta Street, Cavendish 
Square. 
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NEGRETTI & ZAMBRA’S 

PATENT RECORDING THERMOMETER, 

ADAPTED FOR ATMOSPHERIC AND DEEP-SEA TEMPERATURES. 


This Thermometer differs from all other Registering or Recording Thermometers in 
the following important particulars :— 

I.—The Thermometer contains only mercury, without any admixture of alcohol or 
other fluid. 

IL—It has no indices or springs, and its indications are by the column of mercury. 

HI.—It can be carried in any position, and cannot possibly be put out of order, except 
by actual breakage of the instrument. 

This new Recording Thermometer, in connection with a simple clock, will give 
the exact temperature of the air at any hour of the day or night, a most important addi¬ 
tion to our Meteorological Instruments, especially to observers in many parts of the 
world who arc engaged in taking simultaneous observations with our own at fixed 
Green wdeh time. 

The Thermometer arranged for deep-sea purposes will indicate and record the exact 
temperature, at any depth of the sea, irrespective of either warm or cold current or stratum 
through which the Thermometer may have to pass in its descent or ascent. This last qualifi¬ 
cation renders this Instrument vastly superior to the Thermometers now in use in the 
Challenger and other Deep-sea Expeditions ; for, under certain conditions of temj}erature^ 
the old Thermometers on “ Six’s ” principle have failed to give correct results. This we 
have on the authority of a Report to the Admiralty by Captain G. S- Nares, of H.M.S. 
Challenger^ where, in speaking of temperature near the pack edge of the ice, he says :— 
At a short distance from the fack the surface water rose to 32®, but at a depth of 40 fathoms we always fotmd 
the te 7 nferattire to he ifj this continued to 300 fathoms^ the depth in which most of the icebergs floaty after which 
there is a strattwi of slightly wamner water of 33® or 34®. As the Thej'^nometers had to pass throiegh these two belts 
of water before reaching the bottom^ the indices registered those temperatures^ and it was impossible to obtain the exact 
temperatme of the bottom whilst near the ice” 

Illustrations and Prices of these Instruments upon application. 


NEGRETTI & ZAMBRA, 

OPTICIANS AND METEOROLOGICAL INSTRUMENT MAKERS TO HER MAJESTY, THE ROYAL OBSERVATORY, THE 

BRITISH AND FOREIGN GOVERNMENTS, 

Holbom Viaduct, E.C.; 122, Regent Street, W.; and 45, Cornhill, London, E.C. 



.W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

AjffoinUneni io the Royal Insiitution of Great Britain)^ 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 



RUPTURES.-BY ROYAL LETTERS PATENT. 


WHITENS MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use oi 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be bad, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier, 

JOHN WHITE, 228, PiccadiUy, 

Price of a Single Truss, 16s., 2 if., 26f. 6d., and 31J. 6d. ) p . 
,, Double „ 3if. 6^., 42f., and 52f. 6if. V r * 

„ Umbilical „ 42J. and 52^. 61 . ) 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of wealeness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d.j 7s. 6d., xos ., and i6f. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


HOLLOWAY’S PILLS. — Indigestion, 

Stomach and Liver Complaints.—Persons suffering from any disorders 
of the liver, stomach, or the organs of digestion, should have recourse 
to Holloway’s Pills, as there is no medicine known that acts on these 
particular complaints with such certain success. Its peculiar properties 
strengthen the stomach, increase the appetite, and rouse the sluggish 
liver. For bowel complaints it is invaluable, as it removes every pri¬ 
mary derangement, thereby restoring the patient to the soundest health 
and strength. These preparations may be used at all times and in all 
climates by persons affected by biliousness, nausea, or disordered liver; 
for flatulency and heartburn they are specifics. Indeed, no ailment of 
the digestive organs can long resist their purifying and corrective powers. 
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“MAZELINE” GOLD JEWELLERY, 

[Catalogue post free.) 

t8c. gold — PiipeTRec^ed by the above imitation Jewellery — solid, durable, and cheap. 

38c. <iOLD.—Desijyns, beautifully copied in the above, and not to be detec'-ed from the precious metal. 
i8c. GOLD.—Jewellery, is reproduced in all the latest fashions (English, French, Swbs. Italian, &c.) 

“MAZELINE” GOLD JEWELLERY, 

TTrtequalled in appearance, fashion, wear, and design by any IMITATIOiSr YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its i8c. gold appearance, whidh cannot be detected, 

CASH PRICES, 

Watches, t2$s. to 45J. Alberts, sr. to sr,; Long Chains, sr. to 6d. ; Lockets, 2^. to sr. 6d. ; Crosses, u. 6d, to 4J. 6d. ; Ladies’ Gem Rings, 2j, to 
ts. ; Wedding and Keeper Rings, u. to ss. 6d. ; Gents’ Finger Rings, zs. 6d. to 6s. ; Bracelets. 5^. to tor. 6d. : Studs, xs. to 3.9. 6 d. ; Links, xs. to 3.9. ; 
Breast Pins, is. to 4J. 6d. ; Brooches, is. '6d. to yr. 6d. ; Ear Rings, tJ9. 6d to 6s. 6d.: Sets (<?« suite). Brooch and Ear Rings, 54. 6d. to los. 6d. ; Pencil 
Cases, zs. to 4^. 6d.; Gents’ Snake Rings (Plain Head), 3s. 6d., Bead set with Brilliant, &c, 5^. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to offer 
and guarantee against all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Certain persons arc'cndeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and dearly written in full. 

Full-priced Catalogues and Press Opinions of the “MAZELINE ” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & GO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P.0.0, to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


NEW VOLUMES OF THE CLARENDON PRESS SERIES. 


“ Such Manuals, so admirable in matter, arrangement, and type, were never before given to the world at the same moderate 

price.”— Spectator. 

The WORKS of HORACE. Edited with Introciuctions, Essays, and English Notes. By 

E. C. Wickham, M.A., Head Master of Wellington College. Vol. I. Odes and Epodes. 8vo, 12s. 

COWPER’S The TASK. With Tirocinium and Selections from the Minor Works. 

Edited, with Life and Notes, by H. T. Griffith, M. A. Extra fcap. Svo, is. 


SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland, B.C.L. 

and C. L. Shad well, B.C.L. Part I. Introductory Titles. Svo, 2 s. 6 d. 

A CONSTITUTIONAL HISTORY of ENGLAND. Its Origin and Development. By 

W. STUBBS, M. A., Regius Professor of Modern History at Oxford. Vol. I. Crown Svo, I2x. 

GENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B. 

GEORGE, M.A. F.R.G.S. 4to, 12s. 

Oxford: Printed at the Clarendon Press,” and Published by MACMILLAN & CO., London, Publishers 

to the University. 


HEALTH FOR ALL. 


P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at 7 i£., is. and 2j. ga. 

Sent free on receipt of 8, 14, or 33 stamps. 

. This fine BLOOD Medicine is warranted not to contain a single particle of MercuRv, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One trial will convince anyone of their efficacy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new, rich, and pure blood, 
and expel all impurities. They give IMMEDIATE relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2s. 9/. box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 

The Government Stamp is on every box. 


LUNG HEALER, 

FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON^S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where ever} thing else has been tried and failed, 

LUNG HEALER quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse¬ 
ness, Phlegm, Tickling of the Throat, Shortness of Breath, Incipient Decline, Numbness and Weakness of the Lungs, Pains in the 
Chest, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation, 
and all the symptoms of Impending Consumption. 

LUNG^ HEALER strengthens the Lungs and thereby prevents Consumption. The Voice improves j Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threiitened with 
decline may rest in safety after a few doses of LUNG HEALER. 

Sold in bottles at 2 a gd. by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 


Order of any Chemist. 
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WORKS BY I. TODHUNTER, M.A, F.R.S, 


Perspicuous language, vigorous investigations, scrutiny of dilTicLildes, and methodical treatment, characterise Mr. Todhunter’s 

works. ”— Civil Engines', 

ALGEBRA. For the Use of Colleges and Schools. Sixth Edition. Crown 8vo, cloth, 

75. () d . 

This work contains all the propositions which are usually included in elementary treatises on Algebra, and a large number of 
Examples for Exercise. Tne author has sought to render the work easily intelligible to students, without impairing the accui'acy 
of the demonstrations, or contracting the limits of the subject. The Examples, about sixteen hundred and fifty in number, have 
been selected with a view to illustrate every part of the subject. The work will be found* peculiarly adapted to the wants of 
students who are without the aid of a teacher. The Answers to the Examples, with hints for the solufion of some in which assist¬ 
ance may be needed, are given at the end of the book. In the present edition two New Chapters and Three Hundred miscellaneous 
Examples have been added. 

KEY to ALGEBRA for the USE of COLLEGES and SCHOOLS. Crown 8vo., los. 6d. 
An ELEMENTARY TREATISE on the THEORY of EQUATIONS. Second Edition, 

revised. Crown 8vo, cloth, yj. 

This treatise contains all the propositions which are usually included in elementary treatises on the theory of Equations, 
together with Examples for exercise. These have been-selected fromt the College and University Examination Papers, and the 
results have been given when it appeared necessary. In order to exhibit a comprehensive view of the subject, the treatise includes 
investigations which are not found in all the preceding elementary treatises, and also some investigations which are not to be found 
in any of them. For the second edition the work has been revised and some additions have been made, the most important being 
in account of the Researches of Prof. Sylvester respecting Newton’s Rule. 

PLANE TRIGONOMETRY, For Schools and Colleges. Fourth Edition. Crown 8vo, 

cloth, 5x. 

The design of this work has been to render the subject intelligible to beginners, and at the same time to afford the student the 
opportunity of obtaining all the information which he will require on this branch of Mathematics. Each chapter is followed by 
a set of Examples ; those which are entitled Miscellaneous Examples, together with a few in some of the other sets, may be advan¬ 
tageously reserved by the student for exercise after he has made some progress in the subject. In the Second Edition the hints for 
the solution of the Examples have been considerably increased. 

A TREATISE on SPHERICAL TRIGONOMETRY. Third Edition, enlarged. Crown 

8vo, cloth, 6 d, 

The present work is constructed on the same plan as the treatise on Plane Trigonometry, to which it is intended as a sequel 
Tn the account of Napier’s Rules of circular parts, an explanation has been given of a method of proof devised by Napier, which 
seems to have been overlooked by most modern writers on the subject Considerable labour has been bestowed on the text in order 
10 render it comprehensive and accurate, and the Examples (selected chiefly from College Examination Papers) have all been care¬ 
fully verified. 

PLANE CO-ORDINATE GEOMETRY, as applied to the Straight Line and the Conic 

Sections. With numerous Examples. Fourth Edition, revised and enlarged. Crown 8vo.. cloth, ys. 6 d. 

The author has here endeavoured to exhibit the subject in a simple manner for the benefit of beginners, and at the same time 
to include in one volume all that students usually require. In addition, therefore, to the propositions which have always appeared 
in such treatises, he has introduced the methods of abridged notation, which are of more recent origin ; these methods, which are 
of a less elementary character than the rest of the work, are placed in separate chapters, and may be omitted by the student at 
first. 

A TREATISE on the DIFFERENTIAL CALCULUS, With numerous Examples. Sixth 

Edition. Crown 8vo, cloth, loj. 6 d. 

The author has endeavoured in the present work to exhibit a comprehensive view of the Differential Calculus on the method of 
limiis. In the more elementary portions he has entered into considerable detail in the explanations, with the hope that a reader 
who is without the assistance of a tutor may be enabled to acquire a competent acquaintance with the subject. The method adopted 
is that of Differential Coefficients. To the different chapters are appended Examples sufficiently numerous to render another book 
unnecessary ; these Examples being mostly selected from College Examination Papers. This and the following work have been 
translated into Italian by Prof. Battaglini. 

A TREATISE on the INTEGRAL CALCULUS and its APPLICATIONS. With 

numerous Examples. Fourth Edition, revised and enlarged. Crown 8vo, cloth, los. 6d. 

This is designed as a work at once elementary and complete, adapted for the use of beginners, and sufficient for the wants of 
advanced students. In the selecticn of the propositions, and in the mode of establishing them, it has been sought to exhibit the 
principles clearly, and to illustrate all their most important results. The process of summation has been repeatedly brought forward, 
with the view of securing the attention of the student to the notions which form the true foundation of the Calculus itself, as well as 
of its most valuable applications. Every attempt has been made to explain those difficulties which usually perplex beginners, 
especially with reference to the limiis of integrations. A new method has been adopted in regard to the transformation of multiple 
integrals. The last chapter deals with the Calculus of Variations. A large collection of Exercises, selected from College Examina¬ 
tion Papers, has been appended to the several chapters. 

EXAMPLES of ANALYTICAL GEOMETRY of THREE DIMENSIONS. Third 

Edition, revised. Crown 8vo, cloth, 45-. 

MACMILLAN & CO.. LONDON. 
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BRAGG’S VEGETABLE CHARCOAL. 

OR 

PURE CARBON BISCUITS. 

A NUTRITIOUS, PLEASANT, AND HEALTHFUL DIET, 

Wh'ch has produced ?reat benefit and positive relief to thousands of sxifferers from 
Indigestion, Bile, Acidity, Foul Breath, Dyspepsia, Heartburn, Worms, &c., at this 
season of the year; is now strongly recommended as a relief, if not a preventative, 
of Diarrhoea and other Choleraic Disorcers. There is medical testimony to its bene¬ 
ficial effects in those complaints. 

Sold in Tins, if., 2f, 4f., and 8.r. each, by all Chemists, and by the Manufacturer, 

J. L. BRAG-G, 14 (late 2 ), Wigmpre Street, Cavendish Square. 


Now Ready, Price 07 ie Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR AUGUST 1874. 

WITH CHOICE EXAMPLES FROM VAPJOHS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT EROCESSES, 

Edited by JOHN FORBES-ROBERTSO N. 

“ ARS ARTIS CAUSA, ITAQUE HOMINIS.’^ 

Contents of August Number— Our Illustrations:—i. ‘‘Henry Fawcett, Esq., M.P., and Mrs. Fawcett,’’ 
by Ford Madox-Brown. 2. “The Knight in Armour,” by Wm. Cave Thomas. 3. “ Lesson in Network,” by 
J. F. Millet.—The Exhibitions : The Royal Academy, the Munich Gallery.—The Decoration of St. Paul’s Cathedral, 
No. 2.—Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, t88, Fleet Street, E.C. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 


M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Pillis Cher’s 
St. Thomas’s Hospital 
Microscope, 

As supplied to the principal Uni- 
verbilies and Hospitals. 

Monocular, »’ Binocular, £ 10 lof. 

PILLISCHER’S New Series of 
Correction and Immersion Ob¬ 
ject-glasse.s, from_^ to inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3^ in., 
i4f.; 41 - in , lyf.; 6 in , in Wooden 
Case, lof., including a Kew Certificate. 



ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 

88, New Bond Street, W., London. 


NOTICE. — To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Magnetism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Esiimates 
on application. Orders excteding ^2 in value delivered free to any 
railway station in England. 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON'S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUD50N’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus 
produced in green, pink, iDrown, and many other colours—Use Judson’s 
Dyes for general tintmg. Dye your Cartes de Visile. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them m a solution of 
JUDSON S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink—Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.--^For Colouring Archi¬ 
tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will notrab 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country, 
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MACMILLAN & CO.’S 

GOLDEN TREASURY SERIES. 


Uniformly Printed in with Vignette Titles by Sir Noel Paton, T, Woolner, W. Holman Hunt, J. E 

Millais, Arthur Hughes, See. Engraved on Steel by Jeens. Bound in extra cloth, 4?. 6(1 each volume, Also 

kept in morocco and calf bindings. 


Messrs. Macmillan have^ in their Golden Tncastiry Senes, esf ecially provided editions of standard worhs, volumes of selected 
poetry, and original coffipositions, lohich entitle this series to be called classical. Nothing can he better than the literary execution, 
nothing more elegant than the material ttmdcmanshipf — British Quarterly Review. 

The Golden Treasury of the Best Songs and Lyrical Poems in the English Language. 

Selected and arranged, with Notes, by Francis Turner Palgrave. 

“ This dellghtfid little imhime, the Golden Treasury, ’which contains many of the best on^inal lyidc pieces and songs in our 
language, grouped loith care and shill, so as to illustrate each other like thepictu7'es in a weU-arranged gallery f — Quarterly Review. 

The Children’s Garland from the best Poets. Selected and arranged by Coventry Patmore. 

^Mt inclnaes specimens of all the great masters in the art of poetry, selected 7 ciit/i the matured judg^nent of a men concentrated on 
obtaining insight into the feelings and tastes of childhood, and desirous to aivaken Us finest impulses, to cultivate its keenest sensibilities .^^— 
Morning l^ost. 

The Book of Praise. From the best English Hymn Writers. Selected and arranged by 

Sir Roundet,l Palmer. A New and Enlarged Edition. 

The Fairy Book; the best Popular Fairy Stories. Selected and rendered anew by the 

Author of *‘John Halifax, Gentleman.” 

“Af delightful selection, in a delightful external form,;fuU oj the physical splendour and vast optdence of proper fairy tales.^’ — 
Spectator. 

The Ballad Book. A Selection of the Choicest British Ballads. Edited by William 

Allingham. 

Jdis taste as a pidge of old poetry xdll he found, by all acquainted’with the various readings of old English ballads, trtie enough 
to justify his undertaking so critical a taskf — Saturday Review. 

The. Jest Book, The Choicest Anecdotes and Sayings. Selected and arranged by Mark 

Lemon, 

“ The fullest and best jest book that has yet appeared .'*^— Saturday Review. 

Bacon’s Essays and Colours of Good and Evil. With Notes and Glossarial Index. By 

W. Alois Wright, M.xA. 

The Pilgrim’s Progress from this World to that which is to come. By John Bunyan. 

A heauiiful and scholarly print f* — Spectator. 

The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander, 

“ A 'Well-selected volume of sacred poetry.^’ —Spectator. 

A Book of Golden Deeds of all Times and all Countries. Gathered and narrated anew. 

By the Author of ** The Heir of Reddyffe.” 

The Poetical Works of Robert Burns, Edited, with Biographical Memoir, Notes, and 

Glossary, by Alexander Smith. Two vols. 

The Adventures of Robinson Crusoe. Edited from the Original Edition by J. W. Clark, 

M.A., Fellow of Trinity College, Cambridge. 

The Republic of Plato. Translated into English, with Notes hyj. LI. Davies, M.A., and D. J. 

Vaughan, M.A, 

The Song Book. Words and Tunes from the best Poets and Musicians. Selected and 

arranged by John Hullah, Professor of Vocal Music in King’s College, London. 

La Lyre Francaise, Selected and arranged, with Notes, by Gustave Masson, French 

Master in Harrow School. 

Tom Brown’s School Days. By An Old Boy. 

A Book of Worthies. Gathered from the Old Histories and written anew by the Author 

of The Heir of Redc^ffe.” 

MACMILLAN & CO., LONDON. 

(Frittted by R. Clav, Son 5 h & Tavlor. at 7 and 8. Bread Street Hill, in the ©f London, and published by MacmillaK & Co. 
at the Oinct, 29 and 30, Bedford Street, Covent Garden.- —Thuksday, August 27, 1874. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind which bidlds for ayeT — Words woR'iTi 


No. 253, VoL. 10] THURSDAY, SEPTEMBER 3, 1874 [Price Fouepence 


Registered as a Newspaper at the General Post Oifice. 


[All Ri.tjht.*^ are Reseivcd. 


OWENS COLLEGE (MANCHESTER 


LONDON LIBRARY, 


ROYAL) SCHOOL of MEDICINE. 

Principal—J G. Gkeenwood, LL.D. 

Director of Medical Studies— George South am, F.R.C.S. 

PROFESSORS AND LECTURERS. 


General Anatomy and Physiology 
Practical Physiology and Plistolosy 
Descriptive and Practical Anatomy 
Comparative Anatomy and Botany 
Chemistry ... .. .. 

Medicine . 

Surgery . 

Ophthalmology .. . 

Pathology and Morbid Anatomy ... 

Midwifery and Disea.ses of Women 
Children . 

Materia Medica and Therapeutics 

Foren.sIc Medicine . 

Hygiene and Public Health .. 

Clinical Medicine . 

Clinical Surgery. 

Medica Tutor ...-. 


... William Smith, F.R.C.S. 

... Arthur Ganigee, M.D. F.R.S. 

JilitorrI.sou Watson, M D. 

‘"tj Beswick Perrin, M.R.C S.F.L S, 

... W. C. Williamson, F.R.S. i 

/Henry E. Roscoe, H.A. Ph.D. ! 
■”i F.R.S. i 

/William Roberts, M.D. B A I 
I F.R.C.P. i 

‘■‘iJohn E. Morgan, M.D. M.A. 

I FR.C.P. 

/George Soutbaiu, F.R C.S. 
■"‘[Edward Lund, F.K.C-S. 

... Thomas Windsor, M.R C S 
(Henry Sim})Son, M.D. M.R C.S. 
"■[Julius Dreschi^e'.d, M.D. 

John Thorburn, M.D. L.R CS. 

(Ale-vauder Somers. M.R C.S. 
■'■[Daniel John Leech, M.B. 

... G. Morley Harrison, M R.C.S. 

(Arthur Ransome, M.D. M.A. 
"•■[ M.R.C.S. 

(The Physicians to the Royal In- 
"*[ hrmary 

(The Surgeon.s to the Royal In- 
■"\ firmary 

... J.Bcswick Perrin, M.R.C.S. F.L S. 


The Winter Session will c< inni' nee on the ist October. The new Tvltdical 
School Buildings will be_ opened on the 2nd October by Professor T. K, 
Huxley, F.R.S. A composition fee of ;i^48 in one payment, or in two payments 
of £2S each, with an annual tutorial fee of £2 2s., admits to the complete 
Course of Study at the School, and a further sum of £42 to the Hospital 
Practice at the Royal Infirmary. 

Prospectuses will be forwarded on application. 

J. HOLME NICHOLSON, Registrar. 


t2, ST. JAME.S’S SQUARE.-Founded in 18.^1. 

Patron— H.R.PL The Prince of Wales. 
President—THOMA-s Carlyle, Esq. 

This Library contains 90,000 Vohime.s of Ancient and Modern Literature, 
in various Languages. Sub.sciiptiou, ^3 a year, or £2 with Enhance Fee 
of £6 ; Life Membership, ;^26. 

Fifteen Volumes are allowed to Country, and Ten to Town Member.s. 
Reading Room open from Ten to half-past Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


UNIVERSITY college, LONDON, 
SCHOOL. 

Hcad-Ma.stcr—T Hewitt Key, M A. F.R.S. 

Vice-Master— E, R. Horton, M.A., Fellow of St. Peter's College, 
Cambridge. 

The SCHOOL will RE-OPEN for New Pupjls on TUESDAY, Septem¬ 
ber 22, at 9.30 a.m. The School Ses.sioii is divided into three equal Terin.s, 
Fee, £8 per Term, to be paid at the beginning of each Term. Gymnastics, 
Fencing, Drilling, and Advanced Drawing, e.xtra. 

Exteii.sive additional Buildings, including spacious Lecture-room.s for tl e 
Classes of Chemistry and Experimental Phy.sics, have recently been com¬ 
pleted for the use of the Pupils attending the School. 

A Playground of about two acres in extent, including several Fives’ 
Courts, Is attached to the School. 

Discipline is maintained without corporal punishment, 

A monthly report of the progress and conduct of each Pupil is sent to his 
parent or guardian. 

The School is close to the Gower Street Station of the MetrepoFtan 
Railway, and only a few miaute.s'walk from the Termini of the North 
Western, Midland, and Great Northern Railways. Season Tickets arc 
gi-anted at half-price to Pupils attending the School. 

A Prospectus, containing full informal ion resperting the Cour.ses of In- 
s*Tuction given in the School, with other particulars, may be obtained at the 
Office of the College. 

JOHN ROBSON, R.A. 

August 1874. Secretary to the Council. 


Large post 8vo, cloth gilt, price 5^. 6d. 

BRITISH MARINE ALG.® : being a Popu¬ 
lar Account of the Seaweeds of Great Britain, their Collection and Pre¬ 
servation. By W. H. GRATTANN. With 205 Illustrations. 

Each little picture is a perfect gem of the engraver’s art.”— Fig^aro. 
The Bazaar Office, 32, Wellington Street, London, W.C. 


UNIVERSITY COLLEGE, LONDON. 

The Professorship of Comparative Anatomy and Zoology is Vacant 
through the Death of Dr. GRANT. Candidates for the Appointment are 
requested to send their Applications and Testimonials, to ihe undersigned, 
from whom further information may be obtained, on oir before SATURDAY, 
October 3tst. 

JOHN ROBSON, B.A. 

Secretary to the Council. 
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ROYAL SCHOOL OF MINES. 

DEPARTiMENT OF SCIENCE AND ART. 

During the Twenty fourth Session, 1874-75, which will commence on the 
x.st of October, the folio wins-COURSES of LECTURES and PRACTI¬ 
CAL DEMONkSTRATIONS will be given • 

1. Chemistry. By E. BTankland, Ph.D. F.R.S. 

2. Metallurgy. By John Percy, M D. I'bR S. 

3. Natural History. By T. H. Huxley, L'L.D. F.R.S. 

4. Mineralogy. I By Warington W. Smith, I\I.A. F.R.S., 

5. Mining. J Chairmtm 

6. Geology. By A. C. Ram.say, LL.D. B'.R.S. 

7. Applied Mechanics. By '1'. M. Goodeve, ALA. 

8. Physics. By BVederick Guthrie, Ph.D. ILR. 8. 

9. Mechanical Drawing. By Rev- J. H. Edgar, M.A. 

The Fee for Students desiroins of becoming Associates is in one sum, 
on entrance, or two annual payments of exciu.sive of the f laboratories. 

Tickets to separate Courses of Lectures are issued at and £4 cach.^ 

Officers in the Queen’s Service, Her Alajesty’s Consuls, Acting Mining 
Agents, and Managers, may obtain T'ickecs at reduced prices. 

Science Teachers are also admitted to the Lectures at reduced fees. 

For a Prospectus and information apjily to the Registrar, Royal School of 
Mines, Jennyn Street, London, S.W. 

TRENHAAI REEKS, Registrar. 

Note. —By order of the Lords of the Committee of Council on F.ducation, 
the instruction in Chemistry, Physics, Applied Mechanics, and Natur.il His¬ 
tory will be given in the New Building-; in the i'bvhihition Road, South 
Ken.Mngton 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

Opening of WINTER SESSION, October ist, 1874. Introductory Ad¬ 
dress by Mr. Edmund Owen. 

For further particulars apply to the Regi.strar at the Hospital, or to 

A. B. SHEPHERD, M.B., Dean of the School. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 

October 1874. 

For particulars apply to the Dean, St. Mary's Hospital, Paddington, W. 


ST. BARTHOLOMEW’S HOSPITAL 
AND college. 


SCHOLARSHIPS IN SCIENCE. 

Two Scholarships in Science have been founded at St. Bartholomew’s 
Hospital 

1. An Open Scholarship of the value of £xoo, tenable for one year, to be 
competed for in September. The subjects of examination are Phyt.ic'i, 
Chemistry, Botany, and Zoology. The successful candidate will be re¬ 
quired to enter at St. Bartholomew's Hospital in October next. 

2. Preliminary Sciemific Scholarship of the value of ;^5o, tenable for one 
year, to be competed for in October next by Students of the Hospital of 
less than six months’standing. The subjects of examination are identical 
with those of the Open Scholai-ship. 

For further particulars and syllabus of subjects, application maybe made 
personally or by letter to the Warden of the College, St. Bartholomews 
Hospital. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 

(OPPOSITE WESTMINSTER ABBEY.) 

The SESSI^ 187^75 will ^ on THURSDAY, October ist, 
■with an lNTROpUv.TORY LECTURE by Dr. Potter. The Address 
wiUbefolWd by the Distnbuuon of the Priaes and a Conversazione in 
the Board Room. 

The new Phyrsiological Lahoratory will be completed by October ist. 

The Examinations for the Entrance Scholarships will be held on the 2nd 
and 3rd of October. 

GEORGE COWELT., Dean. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boy.s. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

The Term commences TUESDAY, September 15. 

C. WILLMORE, Principal. 


THE VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 

Amongst the newly enrolled Members of this Society is M. JOACHIM 
BARRAUDE, of Bohemia, known lor his Paleontological Work.s The 
Society has just issued the full Report of the Di.scussion on FLINT IM¬ 
PLEMENTS held at the Society of Arts, in wfich Mr. Evans, F.R 8. 
Dr. Carpenter, F.R.S., Professor Tennant, and others, took part. 


ROYAL COUNCIL OF EDUCATION.-- 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. Gardner, F.E.S., F.S.A., 44, Berners Street, W 


JMATRICULATION EXAMINATION, BOND. UNIV., January 1875. 

F. A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his College, READS WITH PUPILS for this Exam. 
He is assisted by efficient Lecturers in French, Chemistry, and Classics, 
and has been particularly successful for this E.xam., having passed hhy- 
seven Pupils, to whom reference can be given, l\vo of these passed in 
the Honours list in January 1873, seventh and fourteenth respectively. 
A Class will commence early in September, and another early in October. 
Fees for the two, ^14 and ^ro jos. respectively. Forfurther particulars, 
address 24, Old Square, Lincoln’s Inn, W.C.—A few Residents can be 
accommodated in Mr. Hanbury’s house at Claphani. 


PRELIMINARY EXAMINATION IN ARTS, ROYAL COLE. SURG., 

December 1874. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, PREPARES PUPILS for this J'lxatu 
He is assisted by elTicient Lecturers in French and Chemistry, and has 
passed .several Pupils for thi.s Exam., to whom^ icfcrence can be given. 
Terms from 8 to 12 Guine.is, according to subjects taken up and lime 
of joining the class. For further partlcular.s, addresi 24, Old Square, 
Lincoln’s Inn, W.C. 


A LADY, thoroughly experienced, her tastes 

literary, desires a RE-ENGAGEMENT as COMPANION or 
AMANUENSIS Possesses knowledge of Housekeeping. No objec¬ 
tion to travel. Excellent references.—M.B., 13, Bishopsgate Street 
Without, E.C. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Sciences. — For further particulars apply 
by letter to “Tripo.s,” care of the Publisher of Nature, 29, Bedford 
Street, Sirand, London, W.C. 


MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and P.ass Examinarions by a High Wrangler 
and Nat. Science Man. Successful in Tuidon, In the Country by 
Correspondence.'Classes vi.dted.—J. F. Blake, 6 , Wells Road, Regent's 
Park, N.W. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose. 100 Example.s, 25^. ; 200 ditto, £2 10s. to 
£^ lOJT.; 300 ditto, ^4 io.v. to £6 ; 400 ditto, ^6 to ;!^8 ; 500 ditto, Sj 
to ;^io loi. Including HaT Fossils, 250 Examples. £3 lo^. ; 400 
ditto, £6. 150 FOSSILS illustrating Morris’s Chart or Lyell s 

Manual, 30X. ; 250 ditto (moNtlv of the .species figured), 1^3 ; 350 ditto, 
£5 to £6. RECENT SHELLS ; 100 genera, ; 200 ditto, £2 loj. 

ALFRED BELL, S, Grafton Street, Fitzroy Square, London. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NE W STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “ I.yeli’s Students’ Elements 
of Geology,” and facilitate the important study of this science, can be 
had at 2, 5. 10, 20, 50, to 1,000 guineas. Also, Single Specimens of 
Kocks, Minerals, Fossils, and Kccent Shells Geological Maps, Ham¬ 
mers, all the Recent Publications, &c., of J. TENNANT, Mineralo¬ 
gist to Pier Maje.vty, 149, Strand, London- 

Practical Tn.stnictinn is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G S , at his re.sidence, i^g, Strand, W.C. 


TO NATURALISTS and GEOLOGISTS. 

—The OR ford CASTLE COLLECTION OF CRAG FOSSILS. 
fSce Advcrti.sement in Natuke of June i8th ) For particulars of these 
Collections addre.ss Fredc, Collingwnod, Esq., F.G S., 4, St Martin's 
Place, Trafalgar Square, superscribed “ Okford Castlk Fund.” 

July 8th. 


FOR SALE.—A Collection of Rare Moths, 

&c., the property of a Missionary in India.—Ai^ply at the Baptist Mis¬ 
sion House, ig, Cufile Street, Holborn, E.C. 


FOR SALE.-A 5-inch REFLECTING 

TELESCOPE, by Dolland. with heavy brass stand *. has two eye-pieces 
with sun gla.sses, handles for right a'^cension and declination motions. 
The whole packed in a substantial Mahogany Bo.v. For further par¬ 
ticulars and price apply to G. STEPHEN S, New Street, Basingstoke. 


NOTICE. —To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, .supply all the Apparatus 
enumerated in the SOUTH KENSINGl’ON LISTS FOR q'ME 
USE OF TEACHERS OF CHEMICAL OR PHYSICAf. SCIENCE 
(including laglit, Pleat, Electricity, Magnetism, &c.), and will be happy 
to show ’intending purcha.sers specimens of the variou.s In.struments, 
or to lorward Esiimate.s on application. Orders exceeding in value 
delivered free to any railway station in England. 


HAIR COLOUR WASH.— By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 houis the 
hair becomes its original colour, and lemains .so by an occn.sional using. 
IO^. (dd., sent for P.O order.-ALEX, ROSS, 24S, High Holborii, Lou¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed no.se is quickly .shaped 
to perfection. Anyone can use them, and without pain. Price 105. (w/., 
sent carriage-free for P.O. order.—ALEX. ROSS, 2.<S, High Holboru, 
London. Pamphlet sent for two stamps. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From xos. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8^. ; Ladies’ Chest Expanders from sj. 6d. SAL¬ 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free, SALMON 
ODY & CO., 292, Strand, London. 


DR. LIONEL BEALE’S WORKS. 

1. PROTOPLASM, I. Dissentient. 2. De- 

monstrative. 3, Speculative. 16 Plates, ioj. 6 d. Now ready, Third 
Edition. 

J. & A. CHURCHILL. 

2. BIOPLASM, or LIVING MATTER. 

16 Platet, 6s. 6d. 

J. & A- CHURCHILL 

3. DISEASE GERMS, and on the TREAT¬ 
MENT of the FEVERISH STATE. Second Edition, 28 Hates, 
X2y. td. 

J & A. CHURCHILL. 

4. KIDNEY DISEASES, URINARY DE¬ 

POSITS, and CALCULOUS DISORDERS. Third Edition, 25^. 

J. & A. CPIURCHILL. 

5. The MYSTERY of LIFE; in Reply to 

Sir Wiliam Gull. 3.?. 6d. 

J. & A. CHURCHILL. 

6. The MICROSCOPE in MEDICINE. 

Fourth Edition, much enlarged. [In the Press. 

J. & A. CHURCHILL. 

7. HOW to WORK with the MICRO¬ 

SCOPE. 21J. 

HARRISON, Pall Mall. 


KIRKES’ PHYSIOLOGY. 

Eighth Edition, with 250 Illustrations, post 8vo, iss 6d. 

HANDBOOK of PHYSIOLOGY. By WIL- 

IJAM SENFIOUSE KIRKES, M.D. Eight Edition. Revised and 
Edited by W. Mokrant Baicek, F.R.C.S., Lecturer on Physiology 
and A.ssistant-Surgeon to the _St. Bartholomew’s Ho.spital, and Surgeon 
to the Evelina lio.spital for Sick Children. 

JOHN MURRAY, Albemarle Street. 


Just published, 8vo, pp. 334, 35. 

A PRACTICAL GUIDE to HEALTH, and 

to the Home-treatment of the COMMON AILMENTS OF LIFE; 
with a Section on SURGICAL EMERGENCIES, and HINTS to 
MOTHERS on Nursing, &c. By F. ARNOLD LEES, F.L.S 
L.R,C.P. Lond., M.R.C.S. Eng. 

London: KEMPSTER & CO., 9 and 10, St. Bride’s Avenue, Fleet Street 

Tj' r' 


The ^ alf Quinea ^le 

Sound and Bright for Summer Use. 

WALTHAM BROS., BREWERS, STOCKWELL. 


HOLLOWAY’S PILLS and OINTMENT. 

— DELICATE HEALTH.-y-In debility, languor, and neiwousness, 
generated by excess of any kind, whether mental or physical, the effect 
ot these pills is in the highest degree bracing, renovating, and restora¬ 
tive, 'They drive from the system the morbid cause of disease, whether 
its origin be evident or its situation undiscoverable; they re-establish the 
digestion, regulate all the secretions, quiet the nervous system, raise the 
patients’ spirits, and bring back the frame to its pristine health and 
vigour. Holloway’s pills increase the appetite, while they secure perfect 
digestion to all ordinary food, and release the invalid from restraint in 
diet. In a word, whatever the cause of decline, the pills place the patient 
in the position most favourable to recovery. 
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NEGRETTI & ZAMBRA’S 

m REGORDIIO THEBMOmETER, 

ADAPTED FOR ATMOSPTTFRTC AND DKKP-SEA TEMrERATDRES. 


l^irrs Tlicrmometor differs from all other Rcgii-lenny; or Recording Thermometers in 
tlie following important pailiculars :— 

I.—The Thermometer contains only mercury, without any admixture of alcohol or 
other (luid. 

TT.—Tt has no indices or springs, and its indications are by the column of mercury, 
fir.—It can be carried in any position, and cannot possibly be put out of order, except 
by actual bre ikage of the instrument. 

This new Recording Thermometer, in connection with a simple clock, will give 
the exact tcmpcralui'e of the air at any hour of the day or night, a most important addi¬ 
tion to our Meteorological Instruments, especially to observers in many parts of the 
world w'ho are engaged in taking simultaneous observations with our own at fixed 
Greenwich time. 

The Thermometer arranged or deep-sea purposes will indicate and record the exact 
temperature, at any depth of the sea, ii'respective of either warm or cold current or stratum 
through which the Thermometer may have to pass in its descent or ascent. This last qualifi¬ 
cation renders this Instrument vastly superior to the Thermometers now in use in the 
Challejisfcr and other Deep-sea Expeditions ; for, under certain conditions of temperature^ 
the old Thermometers on “Six’s ” principle have failed to give correct results. This we 
have on the authority of a Report to the Admii-alty by Captain G. S. Nares, of Tl.M.S. 
Challenger, where, in speaking of temperature near the pack edge of the ice, he says :— 
At a short distance front the pack the surface water rose to 32°, but at a depth of 40 fathonis we always found 
the temferati^re to be 2(fj this continued to 300 fathoms, the depth in which most of the icebergs float, after which 
there is a stratum of slightly warmer water of 33° or 34®. As the Thermometers had to pass through these two belts 
of water before reaching the bottom, the indices registered those temperatures, and it was impossible to obtain the exact 
temperature of the bottom zuhilst near the iceP 

Illustrations and Prices of these Instruments upon application. 


NEGRETTI & ZAMBRA, 

OPTICIANS AND IMETEOROLOGICAL INSTRUMENT MAKERS TO HER MAJESTY, THE ROYAL OBSERVATORY, THE 

BRITISH AND FOREIGN GOVERNMENTS, 

Holborn Viaduct, E.C, ; 122, Regent Street, W.; and 45, Cornhill, London, E.C. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


Hon^e Cistern^ fitted 
with a Cistern Filter, 


Portable Ci'rtern 
Filter. 


PATENT CISTEBNPILTEKS, CHAEGED SOEELY WITH ANIMAL OHAECOAL. ref-iuiriiig, when once fixe<i, no attention whatever. 
And superior to all others. Vide Professor Fraukland’s reports to the Registrar-General, July iSfiG, November 
1867, and May 1S70. See also the La?icet, January 12, 1867. Also Testimonials from Dr. Hass.Mil, September 
23, 1863; Dr, Lanke.''ter, September 30, 1S67 ; Dr Letheby, February 15, 1865, and December iBy'a. 

Price £t loj. and upwards. Portable Kilters on this sy.stein, £x 5.?. to /.3. 

Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring¬ 
ham ; by H.R.H. the Duke of Cambridge; the Cliie of the Medical Profession; and at the London, St. 

George'.s, Fever, and German Hospital.s, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water Testing Apparatus, coj. 6r/. and 21J. each. 

Danchell’sleoting Apparatus for Disrovering the Presence of Impurities in Water” is a most convenient 
and portable one—FzV/e Dyke on the Preliminary Duties of Health Officers. 

Pocket Filters from 4^, 6 d to Ss. each. Household and Fancy Filters from i2j. Cxi. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office, 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read “ Water; its Impurities and Purification,” price, per post, 2d. 




W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appoiniinent io the Royal of Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

ANB 

199, BROMPTON ROAD, S.W. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—100 Specimens . One Guinea. 

British Fossils—100 „ ... .. One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 


ESTABLISHED 1843. 


Detailed Ceiialogncs post-free. 










Sept. 3, 1874J 


NATURIi 


civ 



Sold by i\ll CLemistS, 


Char coal 


BRAGG’S VEGETABLE CHARCOAL, 

OR 

PURE CARBON BISCUITS. 

A NUTRITIOUS, PLEASANT, AND HEALTHFUL DIET, 

\\'hicb has produced great benefit and positive relief to thousands of sufferers from 
Indigestion, Bile, Acidity, Foul Breath, Dyspepsia, Heartburn, Worms, &c., at this 
season of the year; is now strongly recommended as a relief, if not a preventative, 
of Dian*hoea and other Choleraic Disorcers. There is medical testimony to its bene¬ 
ficial efiects in those complaints. 

Sold in Tins, is., 2s , 4^., and 8 j. each, by all Chemists, and by the Manufacturer, 

J, L. BEAGG, 14 (late 2 ), Wigmore Street, Cavendish Square. 


JUDSON’S DYES.— 18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in lo minutes without soiling the hands. 

Full Instnictions supplied. Of all Chemists and Stationers. 

JUDSON^S DYES. —Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scai-fs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES. —Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours—Use Judson's 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crim.son, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

6 d. MONTHLY, or POST-FREE, 6 s. 6d. PER ANNUM. 

The Journal of Industry ” is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all part.s of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to IndusUdal and 
Commercial Progress. 

This Journal has now the Largest Circulation of any Publication of the 
kind in the WorlJ. 

Published by WILLIAMS & COMPANY, 7, Holt Court, Fleet Street, 
Loudon. 


Now ready, 8vo, xos. 6d, 


CLINICAL MEDICINE, 

Lectures and Essay.'''. 


JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
otiter shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for w'alnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemi.sts and Oilmen in London, Chemists and Stationers in the 
Country. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly Full Black. 
Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
Blot. 


Flows easily from the Pen. 
Blottmg-paper may be applied at the 
moment of writing. 


TO BE HAD OF ALL STA TIONERS. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimen, M.B, F. L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary -1 e-Strand, London, W.C., of whom may be obtained the volume for 
■1873 (price i6ir. 6 d. bound in cloth) ; also covers for the volume (price w.), 
and back numbers. 


By BALTHAZAR FOSTER, M.D. F.R.C.P., 

Professor of Medicine in Queen’s College, Physician to Uie General 
Hospital, Birmingham. 

“The book may be taken up w'ith advantage and profit, read with con¬ 
fidence as to its genuineness, and laid down with a feeling of admiration of 
the author’s appreciation of clinic 1 facts, and his facile and reasonable 
method of putting them .”—British Medical yournal. 

J. & A. CHURCHILL, New Burlington Street. 


THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers' Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OF tbe Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 

**The Brewers’ Guardian” is publivShed on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, x6s. 6d. per annum, post free, dating from any quarter-day 
Single Copies, is. each. Registered for transmission abroad. 

Offices—S, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional I Illustration, 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects vt 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each ; the succeeding 
vols. may be had separately or together at js. each, 

London: JOHN VAN VOORST, i, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 
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DIARY OF SOCIETIES. 


Leicds 

MON’PAV^ SkI‘Ticw]!EF 7. 

CEODOGiCAr. Association, at S.—-On the Construction of < isiological Maps : 
L. C. Miall. 

NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF IIRITTSH INSECTS 

Conducted by Edward NewmaNi F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In¬ 
sects ; more especially to worlc out the history of those which attack Fruit 
and Forest 7Vees, Vegetables, Root and Seed Crops, Greenhouse mid Gai*- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To imiwove collections by 
ofrering a ready medium lor the exchange of specimens, 

Publi.shed on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co., Stationers' Hall Court. 

THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Newman, F.L.S. F.Z.S. &:c. 

The Zoologist was established in 18.43 to record and preserve^ observations 
on subjects similar to those treated of in White’s “ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to out-of-door naturalists those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, i, Paternoster Row. 

“ NA TUREr 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the OfBce, 29, 
Bedfotd Street, Strand, "W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. , 

Now ready, Vol, 9, bound in cloth, price loj. 

Cloth Cases for binding all the volumes, price is. 6d. each. 

Reading Cases to hold 26 numbers, price 2 s. 6d. 

To be had through any bookseller or newsagent, or at the 
Ofi&ce, 

29, BEDFORD STREET, STRAND, W.C. 
EVERY THURSDAY, PRICE 4^. 

‘‘NATURES 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column^ 2s. 6d.; per line after. 

£ 

One-eighth page^ or quarter colu7nn .... o 18 6 

Quai'ter page^ or half a column .i 15 o 

Half a pageor a column . --350 

Whole page . 660 

Advertisements must be sent to the Office before 13 ddock 
on Wednesdays. 

Post-office Orders payable to Macmillan & Co. 

OFFICE, BEDFORD STREET, STRAND, W.C. 



CLARENDON PRESS PUBLICATIONS. 


A TREATISE ON ELECTRICITY AND 

MAGNETISM. By J-CLKRK MAXWEl.L, M.A. F.R S Profe.s- 
•srtr of lC.vpcnmcntal PliyMcs in the University of Cambridge.’ 2 vols. 

8 VO, £1 lu. bd. ^ 


The GEOLOGY of the VALLEY of the 

THAMKS. By JOHN PHILLIPS, M.A. F.R.S./Profcs.sor of Geo¬ 
logy m the University of Oxford. With Coloured Map and numerous 
J llustratioms. 8vo, 21J. 

Tt doc.s not often fall to our lot to open a book devoted to Science, and 
to derive from it the large amount of pleasure, and at the same time of re.al 
instruction, which we have found in the pages of this y(A\xm^''—Aihcntonm 


VESUVIUS. By John Phillips, M.A., 

ICR.S. With numerous Maps and Illustrations. Crown 8vo, 10s. 6d. 

“ Professor Phillips has undertaken to give an autlientic history of Vesu- 
viu.s from the day.s of Crassus to the end of 186S, and to explain the pheno¬ 
mena of the burning mountain according to ilie laws of a rigid induction. 
His plan has been succe.s.sfully carried out, and has resulted" iu a work of 
high value.*’—Prt// Jlfall Gazette. 


DESCRIPTIVE ASTRONOMY. A Hand- 

book for the General Reader, and also for practical Ob.servalory woik. 
With 224 Illustrations and numerous Table.s. By G. F. CHAhtBERS, 
F.R.A.S., Barrister-at-Law. Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By 

A. W. WILLIAMSON, Phil, Doc. F.R.S., Professor of Chemistry, 
University College, London. New Edition, with Solutions. Extra fcap. 
8vo, cloth, price 8^. Cd. 


EXERCISES IN PRACTICAL CHEMIS¬ 
TRY. By A. G. VERNON HARCOURT,^ M.A. F.R.S., Senior 
Student of Christ Church, and Lee’s Reader in Chemistry ; and H, 
G. MADAN, M.A., Fellow of Queen’s College, Oxiortl Series 1., 
Qualitative Exex ciscs. Second Edition. Crown 8vo, price js. 6ct. 


AN ELEMENTARY TREATISE ON 

HEAT. By BALFOUR STEW.\RT,LL.D. F.R.S., Profesi-orof N.itu- 
ral History in Owens C(,illegu, Manchester, hlxt. fcap Svo, with nume¬ 
rous W’oodcuts and Diagrams, js. Cd. New Edition, revised and 
enlarged, 

*‘The imblication of thus manual is exceedingly well-timed ; it includes 
within narrow limits the leading facts and principles of tins younger-born 
of the Sciences, and for the mastery of the greater portion of the contents 
only requires ordinary intelligence on the part of the reader."— Spectator. 


FORMS OF ANIMAL LIFE. Being Out- 

lines of Zoological Classification based upon Anatomical Investigation, 
and illustrated by Descriptions and Specimens and of Figures. By G. 
ROLLESTON, M.D, F,R.S., Limicre Professor of Physiology, Ox¬ 
ford. Demy Svo, price i6j. 


A TREATISE on ACOUSTICS. By W. 

J. DONKIN, F.R S, Savilian Professor of Astronomy in the Univer¬ 
sity of Oxford. Crown Svo, price ‘js. 6u. 


A SYSTEM OF PHYSICAL EDUCA- 

TION; Theoretical and Practical. With 346 Illustrations drawn by 
A. Macdonald, of the Oxford School of Art. By ARCHIBALD 
MACLAREN, The Gymnasium, Oxford. Ext- fcap. Svo, price js, 6d. 

“ The work before us is one \yhich should be in the hands of every school¬ 
master and schoolmistress. It is marked in eveiy line by good sense, and 
is so clearly written that no one can mistake its rules."— Lancet. 


ELEMENTS OF NATURAL PHILOSO¬ 
PHY. By Sir W. THOMSON, LL.D. D.C.L. F.R.S., Professor 
of Natural Philosophy, Glasgow ; and P. G. TAIT, M.A., Professor 
of Natural Philosophy, Edinburgh. Part I, Svo, gs. 


Oxford: Printed at the Clarendon Press, and Pablished by 
MACMILLAN & CO., London, Publishers to the University. 
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“MAZELINE” GOLD JEWELLERY. 

{Catalogue post free.) 

tSc. gold.—S uperseded by ibe above imitation Jewellery—solid, durable, and cheap. 

t8c. GOT/D.—Desigfns, beaudfully copied in the above, and not to be detected from the precious metal. 

iSc. GOLD.—Jewellery, is reproduced ni all the latest fashions (English, French, SwLs, Italian, &c.) 

“MAZELINE” GOLD JEWELLERY, 

TTnequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its i8c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 25A'. to 45.’!’. Alberts, 2s. to 5^.; Long Chains, 55'. to 8^. 6 d, ; Lockets, 2J. to 5^. 6E. ; Crosses, is, 6d. to 4J. 6d. ; Lndies’ Gep Rings, 2J. to 
cj. ; Wedding and Keeper Rings, is. to 2s. 6d. ; Gents’ Finger Rings, 2^. 6d. to 6s.; Bracelets, to 10s. 6d. : Studs, is. to 3.?. 6d. ; Links, is. to 3.? ; 
Breast Pins, is. to 4jr. 6d ; Brooches, i^. 6d. to 7s. 6d. ; Ear Rings, is. 6d. to 6s. 6d.: Sets (f'u suite), Ei-ooch and Ear Rings, 5J. 6d. to io.r. 6d. ; Pencil 
Cases, 2^. to 4.?. 6d. ; Gents’ Snake Rings (Plain Head), 3^. 6d, Head set with Brilliant, &c , 55. _ 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to oner 
and guarantee against all other competitors a superior, well-finisbed, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.— ('ertain persons are endeavouring to imitate and toist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Eveiy watch is guaranteed for two years. Names and Addresses should be distinctly and clearly wntten in full. 

Full-priced Catalogues and Press Opinions of the MAZELINE” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEW'ELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P. 0 . 0 , to be made payable at Post ("Iffire, Bishopseate Street Without, London. E C. 

AGENTS WANTED for‘the above througheut the Unued Kingdom. LIBERAL TERMS- 


HEALTH FOR ALL. 

P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at 7^/., i^. sU, and 2j. gd 
Sent free on. receipt of 8, 14, or 33 stamps. 

This fine BLOOD Medicine is warranted not to contain a single particle of Mercury, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One trial will convince anyone of their efficacy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases.^ These Pills create new,rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2 s. 9/. box contains 100 pills. 

. As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the .slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 

The Government Stamp is on every box. 


LUNG HEALER, 

FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON^S LUNG HEALER is a fine Balsamic Elkir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where ever) thing else has been tried and fail-d. 

LUNG HEALER quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Che.st, difficulty of Breathing, PIoar.se- 
ness, Phlegm, Tickling of the Throat, Shortness of Breath, Incipient Decline, Niimbne.ss and Weakness of the Lungs, Pains in the 
Chest, ana Wasting Inlluenza, Hectic Eever, Night Sweats, Decay of the Lungs, 'rubercular Disease, Expectoration, Palpitation, 
and all the symptoms of Impending Consumption. 

LUNG HEALER strengthens the Lungs and thereby prevents Consumption. The Voice improves; Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in .safety after a few doses of LUNG HEALER. 

wSold in bottles at 2s. gd. by THOMAS PRE.STON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 

Order of any Chemist. 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITENS MOC-MAIN LEVER TRUSS 

is allowed by upw-ardsof 500 Medical Men to be tbe most effec¬ 
tive invention in the curative treatment of Hernia. The use ol 
a steel spring, so often hurtful in its effects, i.s here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is stipplied by the MOC-MAIN PAD anif* 
Pat ent lever, fitting with so much ease and clostne.ss 
that it cannot be detected, and may be worn during sleep. A 
de.scriptive circular may be had, and the Tniss (which cannot 
fap to fit) forw'arded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly. 

Price of a Single Truss, i6.f., 21s., 26s. 6d., and 31J. 6d. 

,, Double ,, 3iJ‘, 6e., a2s., and 52.U 

,, Umbilical,, 42s. and 52.S. 6d. 

ELASTIC STOCKINGS, KNEE-CAPS, 

Slc., for Varicose Veins and all cases of weakness and Swell.ngs of the Leg.s, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., ias.,and ifo. each. 
Postage free. 


J P('sr. 
free. 



FOR MICROSCOPE DRAWING 


THE 

NEUTRAL TINT CAMERA 

Is the easiest and best, and can be fitted to any Microscope Eye-piece by 
sending Cap for size per post. Price 7S.^ 6d. Post Orders payable at 
Great Portland Street. 



CHAS. COLLINS. 

Maker to the Government, 

157, GREAT PORTLAND ST., 

LONDON, W, 


SOLE MAKER OF THE 
‘‘HARLEY » 
BINOCULAR .MICROSCOPE. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


ILLUSTRATED CATALOGUE OF MICROSCOPES 
and all Apparatus free per post on application. 
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BROWNING’S NEW ROTATING BODY MICROSCOPE. 



Tins Instrument has a simple yet perfectly concentric turnin^r stage, the stage and 
the eyepiece revolving togclicr on the same axis ; thus the image remains ia the field of 
view during the whole revolution, whatever objeclive be used. 


Piiceof the hlicroscope complete, with two Object-glasses, i in. of 16” 
angular aperture, and j in. ys"*, two Pyetueccs, A and B, Hand 
Pliers and Stage Pla'c .. 

The MODEL MICROSCOPE, with highly-finished Brass Band, 
Rack and fine Adjustments to body, whh Axis for inclination, one 
Kyepiece, Concave Mirror, and I-inch Objective and J-in. Object- 
glasse.s ........... 

LIsi of Alkroscopcs free. 


;£io 10 0 


;^S 5 o 


JOHN BROWNING, 

Pjjiiciil un^i Hlahcr fn f§c |v.o]jal 

63, STRAND, W.C., 

AND 

III, MINORIES, LONDON, E. 


ESTABLIoIlKD 100 YEARS. 

An Ilhistraicd Descriptive Catalogue of Spectroscopes., 18 Stamps. 


1871.-FIRST-CLASS IIRONZE MTtDAL, Royal Clornwall Polytechnic 
Society. 1872.—^SILVBR MEDAL. 1873.—INTERNATIONAL 
EXHIBITION PRIZE MEDAL- 


FLETCHER’S 

NEW LOW TEMPERATURE BURNER (PATENT) 


This Burner gives a range of heating 
power from a gentle current of warm air 
to a BRIGHT RED HEAT, aud is SO per- 
lectly under control that a conimon glass 
hotile may be placed on thetrh'od without 
protection and heated to any reqviired tem¬ 
perature without the slightest risk of frac- 
tiufc. In practical u^^e it di.'spen'^es with 
the necessity for drying-closets, sand-and- 
water bath*', &c 

For very low temperatures the nng must 
be lighted through the opening B; this 
causes a current of warm air to rise through 
I the gauze above- For higher temperatures 
I the light must be apoh’ed on the surface of 
the gauze A, which will give a large body 
of dear blue flame.. A special pattern is 
made with, a blast tube, by which the flame on the surface can be cimcexi- 
xrated and urged Uunl it gives almost a clear white heat, the temperature 
depending on the air supplied through the blast tube. 

Price, without blast tube . 7j. 

„ with blast tube lor high temperatures... 9^. ad. 

UNIVERSAL FURNACE (GAS), 

For High Temperatures (without blast) for Crucibles, Muffles, &c. ,in tcveral 
sizes aiid patterns. Special designs made to order. 

NEW BUN5EN BURNERS, giving a range of temperature up to a 
clear white beat, io.f. 

HOT BLASl BLOWPIPES, giving temperatures exceeding the fusing- 
point of platinum, iij os, 13J., ms. 

POWERFUL FOOT-BLOTERS, iS^. 

Drawings and description from dealers in Chemical Apparatus, or from 

THOMAS FLETCHER, F.C.S., 

13 & 15, SUEZ STREET, 

WARRINGTON. 



TISLEY’S 

PENDULUM APPAEATUS, 

With Tracer, &c., for drawing Lissajous' Curves on Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (3 ft. 

X t ft. square), vhich serves as a Stand for the instrument to 

work on . . ... ... ... o o 

Reflectors for projecting the Figures on the Screen . 2 12 6 

N.B.—Specimen Curves, on cai-d, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : i to i ; 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... ;^5 5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

17 2, BROMPTON ROAD, S. W. 

(Three minutes* walk frum South Kensington Museum), 


FRY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 

Awarded to J. S. FRY & SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 


^ printed by R. Clay,, Sons, Taylor, at 7 and 8, Bread Street Hill, in the City of Ixindan, and published by Macmillan & Co, 
uiiict, 29 ana 30, Bedford 'Street, Co\ent Garden.— 1 hueSDay, Sipumter 3, 1874, 
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“ To the solid ground 

Of Nature trusts the mind which builds for aytP — Wordsworth 


No. 254, VOL. 10] THURSDAY, SEPTEMBER lo, 1874 

[Price Fourpence 

Registered as a Newspaper at the General Post OfSce. 

[All Rights are Reserved. 


THE MIDDLESEX HOSPITAL 
COLLEGE. 


The WINTER SESSION, 1874-5, open on OCTOBER ist, with an 
INTRODUCTORY ADDRESS at 3 o'clock, by Mr. Andrew Clark, 
F.R.CS. 

The Medical College attached to the Hospital provides the most complete 
means for the education of Students. 

The College Tutors superintend and assist all general students in their 
studies, especially those who are preparing for Examinations, without extra 
fee, and thus the nece.^sity for obtaining private instruction is obviated. 

General Fee for the Curriculum required by the Rcyal Colleges of Physi¬ 
cians and Surgeons, and the Society of Apothecaries, ;^go, which may be 
paid by instalments. „ , , ,. . 

For full particulars as to Entrance and other Scholarships, Clinical Ap¬ 
pointments, Residence of Students, &c., apply to the Dean. 

ROBERT KING, B.A. M.B., Dean. 


UNIVERSITY OF LONDON. 

MATRICULATION AND PRELIMINARY SCIENTIFIC 
EX.AMINATIONS. 

Special Classes for these Examinations are held at St. Bartholomew’s 
Hospital. The Cla.sses are not confined to Student.s of the Hospital. 

A Class for the Mutriculatiou Examination is held twice in each year, 
from October to January, and from March to June. 

A Class for the Preliminary Scientific Examination is held from January 
to July. 

For particular.*;, application may be made, personally or by letter, to the 
Warden of the College, St. Bartholomew’s Hospital. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Rnscoe, 
F.R.S.; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

The Term commences TUESDAY, September 15. 

C. WILLMORE, Principal. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

The WINTER SESSION will begin on THURSDAY, October i. 

The Clinical Practice of the Hospital comprises a service of 740 Beds, in 
elusive of 34 Beds for Copvalescents at Highgate. 

Students can reside witliin the Hospital walls, subject to the College 
regulations. 

For all particulars concerning either the Hospital or College, application 
may be made, personally or by letter, to the Resident Warden of the 
College. 

A Handbook will be forwarded on application. 


LECTURE ON THE SUN, 

By Mr. RICHARD DART, 

ILLUSTRATED BY 

Models, Diagrams, and Chemical Experiments. 


SYL LA B US. 

Introduction—The Nature of Fire—Spectrum Analysis—The Spectroscope 
—The Practical Application of the Spectro.scope—Its Application to the Sun 
—Evidence a^orded by Spectrum Analysi.s that the Sun i.s Fire—The Sun's 
Spots—Selective Absorption—The Sun’s Motion—Spherical Form—Magni¬ 
tude—Conclusion. 

Terms: London, Three Guineas ; Country, Five Guinea.s. 
Address:—12, BEDFORD STREET, STRAND, LONDON. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

Opening of WINTER SESSION, October ist, 1874. Introductory Ad- 
dre.ss by Mr. Edmund OvvrcN. 

For further particulars apply to the Regi.strar at the Hospital, or to 

A. B. SHEPHERD, M.B., Dean of the School. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS,<|J 
October 1874. ^ 

For particulars apply to the Dean, St Mary's Ho.spItaI, Paddington, W. 


NOTICE.—ROYAL SCHOOL of MINES, 

Jermyn Street, London.—The 24th SESSION will begin on THURS¬ 
DAY, the ist October. 

Prospectuses may be had on application. 

TRENHAM REEKS, Regi.s-tiar. 


EVENING SCIENCE LECTURES—Mr. 

W. J. W. WILSON, F.C.S. F.P.S. (Demonstrator of Practical Physic., 
at South Kensington), will commence the following Cour'>eS of Lectures 
in the Theatre of the Birkbeck Institution, Southampton, Buildings, 
W.C., on October ist and end ;— 

Acoustics, Light, and Heat, 30 Lectures, on Thursdays, at 8 p.m. 
Electricity and Magneti.sm, 30 Lectures, on Fridays, at 8 p.m. 

Fee for one Course, 59. ; for the two, ys. 6d.^ For detailed Syllabus, par¬ 
ticulars of Special Prizes, &c., apply to the Librarian. 

At the Class Examinatirns of the Science and Art Department, May 1874, 
X30 Papers in Physics were worked by,Mr. Wilson's Pupils. Of these, 87 
passed First Class and obtained Queen^s Prizes ; 41 passed Second Class ; 
and two failed. In 1873, 68 Papeps worked: 45 First Class, 23 Second 
Class, and nonefailed. 
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ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open foi 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or m Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof, 
E. V. Gardner. F.E.S., F.S.A., 44, Berners Street, W 


EVENING SCIENCE LECTURES.— 

PHYSICAL GEOGRAPHY AND GEOLOGY.—Mr. H. FISHER, 
F.G.S.,will deliver, at the BIrkbeck Institution, Southampton Build¬ 
ings, Chancery T.ane, a Course of Thirty Lectures on each of the above 
subjects, on THURSDAY EVENINGS at7 and 8 o’clock respectively, 
commencing October ist. Fee for the Two Courses, yr. ; a Single 
Course, 5^.—For further particulars apply to Secretary. 


MATRICULATION EXAMINATION, LOND. UNIV., January 1875. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, READS WITH PUPILS for this Exam. 
He is as.sisted by efficient Lecturers in French, Chemistry, and Classics, 
and has been particularly successful for this Exam., having passed fifty- 
seven Pupils, to whom reference can be given. Two of these passed in 
the Honours list in January 1873, seventh and fourteenth respectively. 
A Class will commence early in September, andauother early in October. 
Fees for the two, ^^14 and £\o tos. respectively. For further particulars, 
address 24, Old Square, Lincoln’s Inn, W.C.—A few Rc.sidents can be 
accommodated in Mr. Hanbury’s house at Clapham. 


PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL. SURG., 

December 1874. 


A BARGAIN.—For Sale, a Solid TELE- 

SCOPIC SPECULUM. Never used. Cost ^^31. No reasonable 
offer refused.—Apply to J. DREW APPLEBY, 10, Park Road, New- 
castle-orrTyne. 


F. A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his College, PREPARES PUPILS for this Exam. 
He is assisted by efficient Lecturers in French and Chemi.stry, and has 
passed several Pupils for this Exam., to whom reference can be given. 
Terras from 8 to 12 Guineas, according to subjects taken up and time 
of joining the class. For further particulars, address 24, Old Square, 
Lincoln’s Inn, W. C. 


PRELIMINARY EXAMINATIONS of the 

COI.LEGE of SURGEONS and APOTHECARtES’ HALL.— Mr. 
J. KRLE BENHAM (formerly of King’s College, London, author of 
several work.s), who has compiled, expressly for his own Pupils, Guides to 
the above, contaming upwards of 400 questions and answers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hampstead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence, Queen’s Counsel, &c., address to 3, 
Pump Court, Temple, or to the care of Messi’s. Butterworth, 7, Fleet 
Street, her Majesty’s Publishers, 


MATHEMATICS and SCIENCE—Pupils 

prepared for Competitive and Pass Examinations hy a Pligh Wrangler 
and Nat. Science Man. Successful in Tuition. In the Country by 
Correspondence. Classes visited.—J. F. Blake, 6 , Wells Road, Regent’s 
Park, N.W. 


FOR SALE.—A Collection of Rare Moths, 

&c., the property of a Mis.sionary in India.—Apply at the Baptist Mis¬ 
sion House, 19, Castle Street, Holborn, E.C. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose. 100 E.xample.s, 25^. ; 200 ditto, ;^2 10s. to 
10s.; 300 ditto, los. to £6 ; 400 ditto, to ; 500 ditto, i^8 81?. 
to;i^io loi. Including Half Fo.ssils, 250 Exampks, £3 los, 6d. ; 400 
ditto, £6. 150 FOSSILS illustrating Morris's Chart or Lyell’s 

Manual, 305“. : 250 ditto (mostly of the species figured), ^3 ; 350 ditto, 
to £6. RECENT SHELLS : 100 genera, £x ; 200 ditto, £2 los. 

ALFRED BELL, 5, Grafton Street, FitJiroy Square, London. 


TO NATURALISTS and GEOLOGISTS. 

-The OKFORD CASTLE COLLECTION OF CRAG FOSSILS. 
(See Adverthement in NAa'UKE of June 18th.) Forparticulnrsofthe.se 
Collections address Fredc. Collingwood, E.sq , F.G S., 4, St. Martin's 
Place, Trafalgar Square, superscribed “ Okford Castle Fund." 

July Sth. 


A LADY, thoroughly experienced, her tastes 

literary, de.sires a RE-ENGAGEMENT as COMPANION or 
AMANUENSIS Posse.s.ses knowledge of liousekeepiiig. No objec¬ 
tion to travel. Excellent references.—M.B., 13, Bishopsgate Street 
Without, E.C. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Science.s. — For further particulars apply 
by letter to “Tripos,” care of the Publisher of Nature, 29, Bedford 
Street, Strand, London, W.C. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCH l^.S I'ER, supply all the Apparatu* 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(mcludmg Light, Heat, Electricity, Magnetism, &c.), and will be happ\ 
to show intending purchasers specimens of the various Instruments 
or to forward Estimates on application. Orders exceeding ^2 in valut 
delivered free to any railway station in England. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “ Lyell’s Students’ Elements 
of Geology, and facilitate the important study of this science, can be 
V Single Specimens of 

Rocks, Minerals, Fossils, and Recent Shells. Geological Maps Ham¬ 
mers. all the Recent Publications. &c., of J, TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, London. 

ftLdfwT- 


T-e H alf ^^uinea Ale 

Sound and Bright for Summer Use. 

WALTHAM BROS., BREWERS, STOCKWELL. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and remains so by an occasional using. 
105. 6d., .sent forP.O. order.—ALEX. ROSS, 24S, High Holborn, Lou¬ 
don ; and all Chcmi.sts. 


NOSE MACHINE.—^This is a contrivance 

which, applied to the no.se for an hour daily, so directs the soft cartilage 
of which the member con.sist.s, that an ill-formed nose is quickly .shaped 
to perfection. Anyone can use them, and without pain. Price loj. 6d., 
sent carriage-free for P.O. order.—ALEX. ROSS, 24S, High Holborn, 
London. Pamphlet sent for two stamps. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From xos. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 29a, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8^. ; Ladies’ Chest Expanders^ from s.t. 6d. —SAL¬ 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


HOLLOWAY’S PILLS.—Hale Constitu-- 

tions.—^The experience of years has shown that when the human frame 
has become debilitated from the effects of exposure, excess, or neglect, 
these Pills taken according to the directions will repair the mischief. 
Holloway’s Pills exercise the most wonderful tonic properties in all 
cases of nervous depression, whereby the vital powers are weakened, 
and the circulation is languid and unsteady. They improve the appe¬ 
tite, strengthen the digestion, regulate tlie liver, and act as gentle ape¬ 
rients. 'The Pills are suited to .all ages and habits. A patient writes: 
“Your Pills to be valued require only to be knownl During many years 
I sought a remedy in vain, was daily becoming weaker, but when I 
heard of your Pills, and had recourse to them, they soon restored me." 
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THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agiicultiire, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upv/ards of 
xS.ooo members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price scf., or prepaid, 15s. a year post free. 

Published by W. PICKERING. 21. Arundel Street, Strand, W.C 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“ THE GARDEN ” is conducted by William Robinson, F.L.S., Author 
of Hardy Flowers,’* ** Alpine Flowers for English (Gardens'* “ The 
Parks, Promenades, and Gardens of Pari.s,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Garderi.s. 

I'he Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


** THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4^3?. per Copy. It may also be had direct from the 
Office at 5J. for a Quarter, 9J. gd. for a Half-year, and jgs. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Co vent Garden, W. C. 


EVERY THURSDAY, PRICE 4^. 

NATURES 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column^ 'is. (>d.; <^d. per line after. 

£ s. d 

One-eighth pngCy or quarter coh(mu .... o 18 6 

Qua7der page., or half a column .i 15 o 

Half a page., or a cohinm . 3 5 o 

Whole page .660 

Advc7'iiscmc7its 7nust he sent io tlie Office before 12 o'clock 
071 Wednesdays. 

Posi’Office Ordc7'Spayable to MACMILLAN & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C. 



SCIENTIFIC WORKS. 


Owens College Essays.—Essays and Ad- 

dresses by Professors and Lecturers of the Ow’^ens College, Manchester. 
Published in Commemoration of the Opening of the New College Build' 
ings, October 7th, 1873. 8vo, T^pr. 

A series of papers bearing on such questions of literature, science, and 
politics as are of special interest at the present time, and written by men 
who are fully competent to deal with the various subjects. The follovving 
are specimens of tliepaper.s:—t^riginal Re'-earch as a Means of Education, 
by Prof. Roscoe; Solar Physics, by Prof. Balfour Stewart; On some Rela¬ 
tions of Culture to Practical Life, by Prof. Greenwood; Some Historical 
Results of the Science of Language, by Prof. Wilk'ns ; The_ Judicature 
Act of 1873 in its Relation to the History of the Judicial System in England, 
by Prof. Bryce ; The Railways and the State, by Prof. Stanley Jevons ; 
The Peace of Europe, by Prof. Ward, &c. 

RendiCs Theory of the Glaciers of Savoy. 

Translated by Alfred Wills, Q.C., late Pre.sident of the Alpine Club. 
To which are added the Original Memoir and Supplementary Article'-', 
by Profe.ssors Tait and Ruskin. Edited, with Introductory Reniark.s, 
by George Forbes, B.A., Professor of Natural Philosophy in theAn- 
dersonian University, Glasgow'. 8vo, 7J. 6 c 4 [1 his clay. 

The Principles of Science. By Prof. 

JEVONS, F.R.S. A Treatise on Logic and Scientific Method. Two 
vols. 8vo, 25^. 

Elements of Physical Manipulation. By 

EDWARD C. PICKERING, Professor of Physics in the Massachu¬ 
setts In.stitute of Technology. Part I. 8vo, 10.1. fu'f. 

The Beginnings of Life: being some Ac- 

count of the Nature, Mode.s of Origin, and 'I'ran'-formation of Lower 
Organisms. By H. CHARLTONTlASTIAN, M.U. F.R.S. With 
upwards of 100 Illustrations. 2 vols. crown 8vo, eSf. 


First Principles of Chemical Philosophy, 

By J. P. COOKE, juN., Frvine Professor of Cbemi.str5'-_and Mine¬ 
ralogy in Harvard College. Crown 8vo, isj. Third Edition, revised 
and corrected. 

Acadian Geology. The Geologic Strncinn\ 

Orcanlc Remains, and Mineral Re.sources ol Nova Scoiii, Ne\',' 
Brunswick, and Prince Edward Island, liy J W. DaWSOI', 
LL.D. F.R.S., Piincipal of hlcGill College and University, Montreal. 
Second Edition, revi.scd and enlarged. With Geological Map and llhr - 
trations, 8vo, iSi'. 

ITereditary Genkts: an Inquiry into its 

Laws and Con-scqucnccs. By FRANCIS GALTON, F.R.S. Svr. 

I2X. 

The Theory of Evolniiou of Living 

Things, and the Principles of Evolution appjled to RcligioUj^ co. - 
sidered as illustrative of tho Wisdom and Beneficence of the Ahnigbri. 
By the Rev. GEORGE HKNSLoW, M.A. F.R.S. Crown 8vo, bs. 


The Studmt's Flora of the British Islands. 

By J. D. HOOKER, C.B. F.R.S., President of the Royal Society. 
Globe 8vo, xos, 6d. 

Professor Httxlef s Lay Sermo7is, Ad^ 

dresses, and Reviews. New'and cheaper Edition, yj. 6d. 

Professor Huxley’s Critiques and Ad- 

dresses. 8vo, lo^. bd. 


On the Genesis of Species. By St. George 

MIVART, F.R.S. Second Edition, with Notes in reference and reply 
to Darwin’s “ Descent of Man.” With numerous Illustrations. Crown 
8vo, QJ. 

The Scientific Bases of Faith. By J. f. 

MURPHY. 8vo, 


So^md and Music: a No^i-ittathemahcal 

Treatise on the Physical Constitution of Musical Sounds and Har¬ 
mony, including the chief Acoustical Discoveries of Profesior Helmholtr. 
By SEDLEY TAYLOR, M.A. Crown 8vo, 8j. bd. 

MACMILLAN ^ CO., LONDON, 
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KING’S COLLEGE, LONDON, 

The THEOLOGICAL DEPARTMENT—New Students must present 
themselves on TUESDAY, September 29. ^ 

The College Theological Testamur can be obtained by 

A. Graduates in Arts of any British University, in threc^terms. 

B. ’ Associates of the General Literary Department of King’s College, in 
six terms. 

C. All duly qualified persons of 21 years of age, in six terms. 

Two Stiidentsliips of the value of .630 for two years will be adjudged by 
examination to those entering the College in October next. 

There is also a Preparatory Class for those wishing to pans the .Entrance 
Examinations, 

For informations apply, personally or by post-card, to J, W. Cunningliam, 
Esq*i Secretary. 


KING’S COLLEGE, LONDON. 

DEPARTMENT of GENERAL LTTERA'J'URE and SCIENCE.— 

New Students will be admitted on WEDNESDAY, September 30. 

The Department is thus divided ;— 

1. The Classical Division (embracing Classics, Mathematics) English 
ilistory, and hlodern Langunges). 

2. The blodern Division, which includes English, Latin, hlodcru Lan¬ 
guages, Mathematiesj Natural Philosophy, Chemistry, Geology, and Free¬ 
hand Drawing. 

One Frealce Exhibition of £0.0 will be given at the commencement of the 
Michaelmas Term to the Student passing the best examination on entering 
the College. 

For information, apply, personally or by post-card, to J. ^y, Cunningham, 
Esq., Secretary. 


K 1 NG‘S COLLEGE, LONDON. 

DEPARTMENT of ENGINEERING and APPLIED SCIENCES. 
'—New Students will be admitted on WEDNESDAY, September 30. 

The course of study provides practical education for young men who in¬ 
tend to engage in engineering, .surveying, architecture, telegraphy, and the 
higher branches of chemical and manufacturing art. 

This Department has attached to it a workshop, also chemical, physical, 
and photographic laboratories. 

One Freake and two College Exhibitions of ond £21 respec¬ 

tively, will be given at the commencement of the Michaelmas Term to the 
Students passing the best examination on entering the College. 

For information, apply, personally or by post-card, to J. Cunningham, 
Esq., Secretary. 


KING’S COLLEGE, LONDON. 

MTEDlCAL DEPARTMENT.-The WINTER SESSION will OPEN 
on THUkSDAY, Oct r, with an Introductory Lecture by Dr. FERRIER. 

Warneirord Scholarships.—Students entering in October next will have 
the privilege of contending for two Scholarships of jCqs each for three 
years 

Five hledical Scholarships are awarded at the close of each winter session 
for proliciency in professional subjects, viz., one of ;C40 for two ycar.s, one of 
£30 for one year, and three of ;iC20 for one year. 

For further information apply, personally or by post-card, to J, W. Cun¬ 
ningham, Esq., Secretary. 


KING’S COLLEGE, LONDON. 

The EVENING Cl. ASSES.—These Classes will RE-OPEN on MON- 
DAY, October 5, in Divinity, Latin, Greek, French, German, Hebrew, Italian, 
Spanish, German Literature, English Literature and Composition, English 
History, Geography, Arithmetic, W'riting, Mathematics, Commerce, Draw¬ 
ing, Chemistry, Practical Chemistr^y ^Mechanics, Physiology, Physics, Botany, 
Zoology, Logic, Political Economy, Flineralogy, Geology, Law, and Public 
Speaking. 

For the prospectus, apply, personally or by post-card, to J. W. Cunning¬ 
ham, Esq., Secretary. 


KING’S COLLEGE, LONDON. 

The SCHOOL.—New Pupils will be admitted on TUESDAY, Sep¬ 
tember 22. There are four divisions :— 

1. Upper Classical School, intended to prepare Pupils for the Universi- 
tiefe, for the theologicah general literature, and medical departments of the 
College, and for the learned professions. 

2. Upper Modem School, intended to prepare Pupils for general and mer¬ 
cantile parsmits, for the department of Engineering in the College, and for 
the Military Academies. 

3. The hliddje School comprises several Classes, each with its classical 

and modern division, for Pupils who are too old for the Lower, hut not suffi¬ 
ciently advanced for the Upper School. Great attention is paid in this 
Division to arithmetic,/writing, and bookkeeping, and to the subjects re¬ 
quired for the Home OlvE Service Examinations and those for mercantile 
appointments. .... 

4. Lower School.—This Division includes hoys over eight years of age, 
and is intended to give a complete course of education dp to siich a point 
as will prepare them to enter with adv^tage eithfer of the two senior 
divisions. 

For information, apply, personally or by post-card, to J. W, Cuimineham, 
Esq,, Secretary. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 


The next WINTER SESSION will commence on THURSDAY 
Oct. i.sl, 1874, when the Introductory Lecture will be given at 3 p m bv 
SAMUEL FENWICK, M.D., A.s.shtaiit Physician to the Hospital. ' 

General Fen to Lectures, with two years’ Practical Anatomy, and Hos¬ 
pital I’ractice, 00 guineas, payable in two instalments of 45 guineas each. 
Library Fee, £x is. Special entries can be made to Lectures or .Practice. 

The Ho.spital contaui.s Coo beds. There are Medical and Surgical Wards 
for Children, Wards for Syi»hilis, Special Departments for Diseases of 
Women, Di.sca.ses of the Eye, Diseases of the E.ar, Di.seascs of the Skin 
and .special arrangements for DIsea.scs of the Throat. A Maternity Depart¬ 
ment exists for the delivery of lying-in women at their own homes. 586 
cases were attended last year by the Students of the Hospital. 

For instruction in Mental Diseases, Students can attend without further 
ftiC the xu-actice of Dr. John Millar, SuiJerintc.udciit of Bethnal House 
Asylum, a few minutes’ walk from the Hospital. 

Clinical Lectures, both Medical and Surgical, will be given every week, 
and practical instructions imparted in all the departments. 

'J'he In-patloiiLs during 1873 were 3,613, and the Out-patients 43,808 ; 
total, 49,421. 

At the Medical College, which ha.s been enlarged, Lectures will be given 
on all the subjects required by the Examining Boards. 


Mr. J. Luke, F.R.S. 
Mr. John Adam.s 
Mr. Curling, F.R.S. 

Dr. Herbert Davies 
Dr Andrew Clark 
Dr. Ramskill 
.Dr. Langdon Down 
Dr. Hughlings-Jackson 
Dr. Sutton 
Dr. benwick 
Dr, Woodman 


h’ Stirjp and Lecturers c 

Dr. Stephen Mackenzie 
Dr. A. E. Snnsom 
Mr. Jonathan Hutchin¬ 
son 

Mr. Maunder 
Mr. Couper 
blr. Walter Rivington 
Mr. Jas. Adams 
Mr. Waren "Pay 
Mr. McCaithy 
JMr. Reeves 


^ the College. 

Dr. Head 
Dr. Palfrey 
Mr. H. J. Barrett 
Mr. A. W. Barrett 
Dr, Letheby 
Dr. AleymottTkly 
Dr. Prosser James 
Dr. Morell-Mackenzie 
Mr. J. E. D. Rogers 
Mr. Gilbert Baker 


The following Prizes and Appointments are open without any further pay¬ 
ment to Students i)aying the general fee of 90 guineas :—' 

Seven Sclmlarships, to be offered for competition in the Winter Session; 

1. A Scholarship of £30 to the Student of less than three months’ stand¬ 

ing who passes ill October the best examination in the subjects re¬ 
quired at the Preliminary Examination. 

2. A Spholansbip of ;C2o to the Student of les.s than three months’ stand¬ 

ing placed .second m the above examination. 

3. A .Scholarship of £20 in Human Anatomy fur first-year Students ; to be 

awarded in Ax>ril 1875. 

4. A Scholarship, value £23, in Anatom^'', Phy.siology, and Chemistry, 

for fir-.t-year and second-year Students; to be awarded in April 
1875. 

5. A Hospital Scholarship, value ;^2o, for Clinical Medicine; to be 

awarded in April T875. 

fi. A Hospital Scholarship, value £20^ for Clinical Surgery; to be 
awarded in April 1875. 

7. A Hospital Scholarship, value £20, for Clinical Obstetrics, to be 
awarded in April 1875 I und a Prize of ;^5 to the Student who has 
attended most Midwifery Cases for the Ho.spital during the pre¬ 
ceding twelve months. 

The Duckworth Nelson Prize, value £10, for Practical Medicine and Sur¬ 
gery (Biennial), 1873. 

Money Prizes to the value of 60 given annually by the Houste Committee 
for zeal in Dressing Out-patients and knowledge of Minor Surgery. 

Certificates of Honour in all the Classes according to the results of the 
General Examinations at the end of the Session, and Special Certificates to 
those who have filled with credit the duties of the Hospital Appointments. 

Four House-Surgeoncies, tenable for three or sLx months, and Dresser- 
ships to In-patients, open to all. 

Dressersnips to Out-patients, with the privilege of competing for the Prizes 
above mentioned. 

The office of the Resident Medical Officer, tenable for two years, with a 
salary of £^S the first year, and Aioo the second year. 

The Office of Junior Resident Medical Officer; tenable for six months. 

Four Medical Assistantsbips, held for three months, with residence and 
board in the Hospital for three weeks. 

The office of Resident Accoucheur, tenable for six months. 

N.B.—The holders of all the resident offices are provided with I'ooms and 
board free of expense. 

Four offices of Clinical Assistants in the Out-patients’ Department, each 
at a salary of ;^4o. 

The office of Medical Registrar, salary 25 guineas. 

I'he office of Surgical Registrar, salary 35 guinieas. 

Prosectors of Anatomy, Ward Clerks, and Post-mortem Clerks. 


A PiroSpttctuS, giving details, will be forwarded on application to the 
Bedell of the London Hospital Medical College; Tiihier Street, E. 

Further inforinatipn may also be obtained Mr. Jamas E, Adams, 
Treasure^, 10, Finsbury Circus, E.C.; or Mr. Waren Tay, ViOe-Dean, at 
the Medical College. 
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DR. DIONEIi BEADE’S WORKS. 

1. PROTOPLASM.—I. Dissentient. 2. Demonstrative. 3. Spectilative* 
16 Plates, JOS, 6 d. Now ready. Third Edition.. J. & A. Churchill. 

2. BIOPLASM, or LIVING MATTER. 16 Plates, 6s. 6d, J. & A. 
Churchill. 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 
STATE. Second Edition. 28 Plates, X2S. 6d. J. & A. Churchill. 

KIDNEY DISEASES, URINARY DEPOSITS, and CALCULOUS 
DISORDERS. Third Edition, 255. J. & A. Churchill. 

5. The MYSTERY of LIFE : in Reply to Sir William Gull. 3.?. 6d. J. & 
A. Churchill. 

6. The MICROSCOPE in MEDICINE. Fourth Edition, much enlarged, 

Jr. & A. Churchill. [In the Press. 

7. HOW to WORK with the MICROSCOPE. 215. Harrison, Pall Mall. 


Now ready, 8vo, xos. 6d. 

CLINICAL MEDICINE, 

Lectures and Essays. 

By BALTHAZAR FOSTER, M.D. F.R.C.P., 

Professor of Medicine in Queen’s College, Physician to the General 
Hospital, Birmingham. 

“The hook may be taken up with advantage and profit, read with con¬ 
fidence as to its getiuineness, and laid clown with a feeling of admiration of 
the author’s appreciation of clinic 1 facts, and his facile and reasonable 
method of putting them ,”—British Medical yournal. 

J. & A. CHURCHILL, New Burlington Street. 


KIRKES’ PHYSIOLOGY. 

Eighth Edition, with 250 Illustrations, post 8vo, 12^ 6d. 

HANDBOOK of PHYSIOLOGY. By WIL- 

LIAM SENHOUSE KIRKES, M.D. Eight Edition. Revised and 
Edited by W. Moerant Baker, F.R.C.S., Lecturer on Physiology 
and Assistant-Surgeon to the St. Bartholomews Hospital, and Surgeon 
t« the Evelina Hospital for Sick Children, 

JOHN MURRAY, Albemarle Street. 


i8mo, price ijt., free by post, xs. 2d. 

NEW FRENCH-ENGLISH PRONOUN- 

CING DICTION.\RY,^ on the basis of Nugent’s, with many new words 
in general use ; e.thibiting the pronunciation of all French words in 
pure English sound, and giving the parts of speech, and gender of 
French nouns. By a Member of the University of Paris. 

The cheapest French Dictionary in the world. 

London: WILLIAM TEGG & CO., Pancras Lane, Chcapside. 


Nearly ready, in 8vo, cloth. 

INAUGURAL ADDRESS to the British 

Association for the Advancement of Science, at Belfast, August 10, 
1874. By JOHN TYNDALL, President. 

London : LONGMANS & CO. 


Now ready. Second Edition, crown 8vo, price js. 6d. 

Philosophy, science, and revela- 

TION. By the Rev, C. B. GIBSON, M.R.I.A. Lecturer, St. John's, 
Hoxton. 

London: LONGMANS & CO. 


“ NA TURE." 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price los. 6 d. 

Cloth Cases for binding all the volumes, price is. 6 d, each. 

Reading Cases to hold 26 numbers, price 2j. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C 


NEW BOOKS. 


This day, in Svo, price 21J. 

telegraph and TRAVEL. A Narra- 

tive of the Formation and Development of Telegraphic Communication 
between England and India, under the Orders of Her Majesity’s Go¬ 
vernment ; with Incidental Notice.*; of the Countries traversed hy 
the Lines. By Colonel Sir FREDERIC GOLDSMID, CB. 

K.C.S.I., late Director of the Government Indo-European Telegraph. 
With numerous Illustrations and Maps. 


Dedicated by special permission to the queen. 

MENDELSSOHN. By Ferdinand Hiller. 

Letters and Recollections. Translated by M. E. von Glehn. With 
Lithographic Portrait from a Drawing hy Carl Muller, never before 
published. Cro'Cvn Svo, 7s. 6d. fThis day. 


TECHNICAL TRAINING. By Thomas 

TWINING (one of the Vice-Presidents of the Society 6f Arts). Being 
a Suggestive Sketch of a National System of Industrial Instruction, 
founded on a general diffusion of Practical vSeiebee among the People. 
SvO) lar. [This day. 


BIRDS: their Cages and their Keep. Being 

a Practical Manual of Bird-keeping and Bird-rearing. By K. A. 
BUI ST. With Coloured Frontispiece and other Illustrations. Crown 
Svo, 5.7. . [This day. 


DISESTABLISHMENT AND DISEN- 

DOWMENT, WHAT ARE THEY! By EDWARD A. FREE- 
MAN, D.C.L. Crown Svo, 2s. 6d. [This day. 


PRIMER of PHYSIOLOGY. By Dr. 

MICHAEL FOSTER, F.R.S. With numerous Illustrations, i8mo, 
cloth, i^. (Macmillan’s “ Science Primers. ”) [This day. 


The BIRDS of ARISTOPHANES. Trans- 

latcd into English Verse, with Introduction, Notes, and Appendices, by 
* B. H. KENNEDY, D.D., Regius Professor of Greek in the Univer.sity 
of Cambridge. Crown Svo, 6r. [Thi.s day. 


ESSAYS and ADDRESSES, by PROFES- 

SOPS and LECTURERS of Ovvens College, Manchester. Published 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. Svo, 14 j. [This day. 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. By Profes.sor MASSON. Cfown Svo, 5^. 

[This day. 


A GRAMMAR of the LATIN LANGUAGE. 

By H. J. ROBY, M.A., late Fellow of St, John’s College, Cam¬ 
bridge. In Two Parts. Part II. -Syntax, Prepositions, &c , crown 
Svo, xos. 6d. (Part I.—Second Edition, 8s. 6d.) [This day. 


MODERN UTILITARIANISM; or, the 

Systems of Paley, Bentham, and Mill examined and compared. By 
T. R. BIRKS, M.A., Professor of Moral Philosophy at Cambridge. 
Crown 8VO. [Just ready- 


ELEMENTARY LESSONS in PHYSICAL 

GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Professor of 
Geology at Edinburgh. With numerous Illustrations. 

elementary lessons in GEOLOGY. 

By Professor GEIKIE. 

MACMILLAN & CO,, LONDON. 
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ft^AClVIlLLAN & CO.’S 

GOLDEN TREASURY SERIES. 


Uniformly Printed in i8mo,, with Vignette Titles by Sir Noel Patojst, T. Woolnel, W. PToltman Hunt, J. E. 
Millais, Arthur PIughes, &c. Engraved on Steel by Jeens. Bound in extra cloth, 4^-. 6^/. each volume. Also 

kept in morocco and calf bindings. 


Messrs, Macmillan have^ in their Golden Treasury Series, es/'ccially provided editions of standard works, volumes of selected 
poetry, and original compositions, which entitle this series to he called classical. Nothing can he better than the literary execution 
nothing more elegant than the material workmanships —British Quarterly Review. * 

The Golden Treasury of the Best Songs and Lyrical Poems in the English Language. 

Selected and arranged, with Notes, by Francis Turner Palgrave. 

“ This delightful little volume,^ the Golden Treasury, which contains many of the best original lyric pieces and songs in our 
language, grouped with care and skill, so as to illnsirate each other like the pictures in a- well-arranged gallery ,—Quarterly Review. 

The Children’s Garland from the best Poets. Selected and arranged by Coventry Patmore. 

It includes specimens of all the great masters in the art of poetry, selected with the matured judgment of a man concentrated on 

obtaining insight into the feelings and tastes of childhood, and desirous to awaken its fiiest impulses, to cultivate its keenest sensibilitiesf _ 

Morning Post. 

The Book of Praise, From the best English Plymn Writers. Selected and arranged by 

Sir Roundell Palmer. A New and Enlarged Edition. 

The Fairy Book ; the best Popular Fairy Stories. Selected and rendered anew by the 

Author of *‘John Halifax, Gentleman.’^ 

“A delightful selection, in a delightful external form ; full of the physical splendour and vast opulence of proper fairy tales f -- 
Spectator. 

The Ballad Book. A Selection of the Choicest British Ballads* Edited by William 

Alltngham. 

“///> taste as a judge of old poetry %inll be found, by all acquainted %mth the various readings of old English ballads, true enough 
to justify his undertaking so critical a taskf —Saturday Review. 

The Jest Book, The Choicest Anecdotes and Sayings. Selected and arranged by Mark 

Lemon. 

** The fullest and best jest hook that has ytt appearedk '^—Saturday Review. 

Bacon’s Essays and Colours of Good and Evil, With Notes and Glossarial Index. By 

W. Alois Wright, M.A. 

The Pilgrim’s Progress from this World to that which is to come. By John Bunyan. 

“ A beautiful and scholarlyprint.'^ —Spectator, 

The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander. 

A well-selected volume of sacj’cdpoetry f —Spectator. 

A Book of Golden Deeds of all Times and all Countries, Gathered and narrated anew. 

By the Author of “ The Heir of Redclyffe.” 

The Poetical Works of Robert Burns. Edited, with Biographical Memoir, Notes, and 

Glossary, by Alexander Smith. Two vols. 

The Adventures of Robinson Crusoe. Edited from tHe Original Edition by J. W. Clark, 

M.A., Fellow of Trinity College, Cambridge. 

The Republic of Plato. Translated into English, with Notes by J. LL Davies, M.A., and D.T. 

Vaughan, M.A, > > j 

The Song Book. Words and Tunes from the best Poets and Musicians. Selected and 

arranged by John Hullali, Professor of Vocal Music in King’s College, London. 

La Lyre Francaise, Selected and arranged, with Notes, by Gustave Masson, French 

Master in Harrow School. 

Tom Brown’s School Days. By An Old Boy. 

,, Gathered from the Old Histories and written anew by the Author 

of “The Heir of Redclyffe.” ^ 

MACMILLAN & CO., LONDOK 
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“MAZELINE” GOLD JEWELLERY. 

{Catalogue post free.) 

18c. GOLD.—Superseded by the above imitation Jewellery—solid, durable, and cheap. 

i8c. GOLD,—Designs, beautifully copied in the above, and not to be detected from the precious metal. 

i8c. GOLD.-—Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.) 

“MAZELINE” GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its iSc, gold appearance, which cannot be detected. 

Cash prices. 

Watches, 25^. to 45^, Alberts, 2s. to 5^.; Long Chains, ss. to 8f. 6d. ; Lockets, 2s. to sr. 6d. ; Crosses, 6d. to 4^. 6d.; Ladies’ Gem Rings, 2s. to 
55. ; Wedding and Keeper Rings, u. to 2s. 6d. ; Gents’ Finger Rings, 2s. 6d.to6s.; Bracelets, 5^. to los. 6d. : Studs, is. to 3s. 6d. ; Links, ia to 3^-. ; 
Breast Pins, u. to 4.?. ; Brooches, Sd. to -js. 6d. ; Ear Rings, ij. 6d. to 6r. 6d. : Sets {en. suite)^ Brooch and Ear Rings, sjr. 6a?. to ioj . 6a?. ; Pencil 

Cases, 2s. to 4^. ^d. ; Gents’ Snake Rings (Plain Head), 3.9. 6a?., Head set with Brilliant, &c., sr. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to oficr 
and guarantee against all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Certain persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the '‘MAZELINE ” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P. 0 . 0 , to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


HEALTH FOR ALL. 


P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at is. i^d., and 2j. 93. 

Sent free on receipt of S, 14, or 33 stamps. 

This fine BLOOD Medicine is warranted not to contain a single particle of Mercury, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One trial will convince anyone of their efficacy in all diseases of the 
Plead, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new, rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. ^ 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2 s. gd. box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 

The Government Stamp is on every box. 


LUNG HEALER, 

FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where everything else has been tried and failed. 

LUNG HEALER quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, noai*se- 
ness, Phlegm, Tickling of the Tliroat, Shortness of Breath, Incipient Decline, Numbness and Weakness of the Lungs, Pains in the 
Chest, and Wasting Inllucnza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation, 
and all the symptoms of Impending Consumption. 

LUNG liKALER strengthens the Lungs and thereby prevents Consumption. The Voice improves; Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in safety after a few doses of LUNG HEALER. 

Sold in bottles at 2s.gd. by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 

Order of any Chemist, 


RUPTURES.~BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN EEVER TRUSS 

is allowed byupward.sof 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MCiC-MAIN PAD amd 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during .sleep, A 
descriptive circular may be hnd, and the Tru.s.s (which cannot 
fail to fit) forwarded by po.st, on the circumference of the body, 
2 inches below the hips, being sent to the manufactmer, 

JOHN WHITE, 228, Piccadilly, 

, i6j., 21s., 26s. 6d., and six. 6d. ^ p 
31s. 6d.y 42s., and 52^. }• 

42s. and S2f, 6d. ) 



Price of a Single Truss, i6j., 

- ,, Double ^ 


9> 


Umbilical, 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for .Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocldng. Price 49. 64 ., 7 ^. 64 ., to5., and i6j. eadi. 
Postage free. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, See., for drawing Lissajous’ Curves on Cards, or 
blackened Gla.ss for the Lantern ; packed inDeal Cabinet (3 ft. 

X 1 ft. square), which serves as a Stand for the instrument to 

work on.* .. .o o 

Reflectors for projecting the Figures on the Screen ... ... 2 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, uicluding the principal Figures from i : 1 to r : 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ••• jCs S ^ 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

17 2, BROMPTON ROAD, S. W. 

(Three minutes’ walk from South Kensington Museum'. 
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L. OERTLING, 

TUENMILL STREET, NEAR FAREINGDON STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

manufacturer of 

CHEMICAL, ASSAY, AND BULLION BALANCES. 


Council Medal, 1851. 


Maker to the Bank of England, Assay Office of the Royal Mint, &c., &c. 
By Appoinivient 

Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 


First Class Medal, 1854 and 1862. 


JUDSON'S DYES.-18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON^S DYES, —Dyeingf at Home_ 

a tew minutes without^ S/the halds^^^^^^^^ ^ 

mauve, purple, pink, ponceau, claret, &c ' ^ * magenta, crim.son, 

JUDSON S DYES. —Photographic Pauer 

%fii »d,hennub 

DYES. ■— Ferns, Grasses 

JUDSO’N"s'^DYRS.''‘&i=;i;in1 c”o.V“ 

JUDSON’S dyes.—I nk —Ink —Ink.—A 
£S ot m’bufe’b^' s“|^?AdTng 

JUDSON’S DYES.-For Colouring Archi 

'’msSS§efSS=mi 

-na = al.o black. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen m Load™, Chemists and Statioriers in the 


■ or One Dollar and 

including postage to United 


THE 

JOURNAL OF APPLIED CHEMISTRY 

^fONTirzypirSLICATIOI^Oy.6PAG£SQUAJ!ro, 

to Chemtstry as =PjpM^‘^Atg^a^d^Maoufactures, Agriculture, 
Seventy-fiT?°Cents 

Kingdom. ^ stnctly m advance, includin; 

ArTs and ManufactlSs^* hFSter^on^p'^^? General Chemistry applied to 
Soaps. Tanning, Dyeing SmirercSrs asV^oleuii? 

dfic and interestingScien- 

Chemicals of Current of Drugs 

York, Boston, and Philadelphia, wiSi Table?of ImT “^mber for New 

EIGHTH VOLUME, commenced with jLuary number. 

DEXTER & CO., PUBLISHERS 
Spruce Street, New York ; 48, Hanover Street j 

4th Street, Philadelphia, P? ^ 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 

London, 1851. Paris. 1855. London, 1862. Vienna, 1S73. 
FOR EXCELL ENCE A ND CHEAPNESS. 

M. PILLIS~^HER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Pillischer’s 

St* Thomas's Hospital 
Microscope, 

As supplied to’ the principal Uni¬ 
versities and Hospitals. 

Monocular, »* Binocular, £ 10 lox. 

PILLISCHER’S New Series ot 
Correction and Immersion Ob¬ 
ject-glasses, from ^ to -fcV inch, 
unequalled for their brilliant De¬ 
nning and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3^111., 

; 4'Jin., 17s.; 6 in., in Wooden 
Case, ror., including a Kcw Certificate 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
Ari‘LICATION TO 

88, New Bond Street, W., London, 



PURE 


AERATED VYATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

CORKS BRAHDEB “R. ELLIS & SON, RUTHIN,” and even^ 
Label beare their Trade Mark. Sold everywhere, and Wholesale of 
R. Ellis & Son, Ruthm, North Wales. 

LONDON AGENTS W. Best & Sons, Henrietta Street, Cavendish 
Square. 



W. LADD 8b CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

fBjf Ap^oinfmeui to the Royal Institution 0/Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 
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UNIVERSITY COLLEGE, LONDON, 
SCHOOL. 


Head-Ma.s<-er—T. Hewitt Key, M A. F.R.S. 

Vice-Master—E. R. Horton, M.A., Fellow of St Peter’s College, 
Cambridge. 

The SCHOOL will RE-OPEN for New Pupils on TUESDAY, Septem¬ 
ber 22, at 8,30 a.m. The wSchool Se.ssion is divided into three'equal Terms. 
Fee, ;^8 per Term, to be paid at the beginning of each Term. Gymnastics, 
Fencing, Drilling, and Advanced Drawing, extra. 

F^xtensiye Jjtddii'ional buildings, including spacious Lecture-rooms for the 
Classes of Chemistry and Experimental Physics, have recently been com¬ 
pleted for the use of the.Pupi'.s attending the.School. 

A Playground of about two acres in e.xtent, including several Fives’ 
Courts, is attached to the School. ^ 

Discipline is maintained without corporal punishment. 

A monthb' report of the progre.ss and conduct of each pupil is sent to his 
arent or guardian, 

'I'he School is close to the Gower Street Station of the Metropolitan Rail- 
v’av, and only a few minutes’ walk from the Termini of the North-Western, 
Midland, and Great Northern Railways. Season Tickets are granted at 
halfpric'.* to Pupil.s attend'ug the School,^, 

A Prospectus, containing full information respecting the Courses of In- 
.structi' u given in the School, with other particulars,*may be obtained at the 
< }nice oi tlie College. 

. ■ JOHN ROnSON, B.A. 


August 1874. 


Secretary to the Council. 


UNIVERSITY HALL, GORDON 
SQUARE, LONDON, W.C. 

Principal and Clas.sical Tutor—E, S. Bees tv, M A. Oxon., Profe-ssor of 
History in University College, London. 

Vice-Principatand ^Mathematical Tutor—J, J. Walker, M.A, Trim Coll., 
Dublin. 

Students at University College are received into the Hall, and reside 
under i-ollegiate (-li^c<pline. Some of th^ sets of rooms are now vacant, at 
rents'varying, from iiia to Xi'4S for the'Session. Satisfactory references will 
be relinired by Ule Pfmcipal from all gentlemen desiring to be admitted into 
the Ball 

The Kbit will RE-GPEN' dh 'the sth’ of October next, the day on which 
the Sessj.on oi the Faculties of Arts and IjaWs and of Science will begin at 
Univfrsity College, in close proximity to which it is situated. 

SCHO I .AHSHIPS.—The, Trustees of the Gi'chri.st Educational Fund 
have founded Three Scholarships of ;dso per annum each, tcnible for three 
years, by Students residing in_ the Hall; one being awarded every year to 
the candidate passing highest in the June Matriculation Examination of the 
Univeriilty of London. 

Prospectuses containing further information may be obtained on written 
application addressed to the Principal, or to the Secretary at the Hall. 

' September 1874. 


PRELIMINARY EXAMINATIONS of the 

COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), who has compiled, expressly for his own Pupils, Guides to 
the above, containing upwards of 400 questions and answers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hamp.stead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence, Queen’s Coun.sel, &:c., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers. 


ROYAL SCHOOL OF MINES. 

DEPARTMENT OF SCIENCE AND ART. 

During the Twenty fourth Session, 1874-75, which will commence on tlic 
ist of October, the following COURSES of LECTURsiS and PRAC IT- 
CAL DEMONSTRATIONS will be given 

1. Chemistryc By E. Frankland, Ph.D. F.R.S. 

2. Metallurgy. By John Percy, M.D F.R S. 

3. Natural History. By T. B. Huxley, LL.D. F.R.S. 

4. Mineralogy. I By Warington Yq Smyth, M.A. F.R.S., 

5. Mining. f Chairman 

6. Geology. By A. C. Ramsay, LL.D. F.R.S. 

7. Applied Mechanics. By T. M. Goodeve, M.A. 

8. Phy.stcs. By Frederick Guthrie, Ph.D. F.R.S. 

9. Mechanical Drawing. By Rev. J. H. Edgar, M.A. 

The Fee for Students de.sirous of becoming Associates is in one sum, 
on entrance, or two annual payments of ;^eo, exclusive of the laboratories. 

Tickets to seoarate Courses of Lectures are Issued at and ^4 each. 

Officers in the Queen’s Service, Her Maje.sty’.s Consuls, Acting Mining 
Agents, and Managers, may obtain Tickets at reduced prices. 

Science Teachers are also admitted to the Lectures at reduced fe^s. 

For a Pro.spectu.s and information apply to the Registrar, Royal School of 
Mines, Jermyn Street, London, S.W. 

TRRNHAM REEKS, Registrar. 

Notf,— By order of the I.ord.s of the Committee of Council on Education, 
the instrucrion in Chemistry, Physics, Applied Mechanics, and N.iturd His¬ 
tory will be given in the New Buildings in the Exhibition Road, South 
Kensington. 


LONDON LIBRARY, 

12, ST. JAMES’S SQUARE.—Founded in 1841. 

Patron~H.R.H. The Prince op Wales. 

President— Thomas Carlyle, Esq. 

This Library contains 90,000 Volumes of Ancient and Modem I..iterature, 
in variou.s Languages. _ Subscription, a year, or £1 with Entrance Fee 
of £(>; Life Membership, ;;^26. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half-past Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical 

References to Dr. Debus, F.R.S .; Dr. Frgnklahd, F.R-S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S. ; 3Dr. TygdaJli^, F.R.S.; Dr. Voelcket, 
F.R.S. ; Dr. Williamson, F.R.S. . . 

C. WILLMORE, Principal. 
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ROYAL COLLEGE of SCIENCE for IRE¬ 
LAND, STEPHEN’S GREEN, DUBLIN. 

SCIENTIFIC AND TECHNICAL EDUCATION. 

This College supplies a complete course of instruction in ^Science, appU- 
rable to the Industrial Arts, especially those which may be das.setl broadly 
Sider thriS^^ CinmiCAl. IVlANUFACrURbiS, JVUJN ING, Khf- 
GINEERING, and AGRICUL'L’URK. 

A Dioloma of Associate of the College is granted at the end of the Ihrce 
Yeiirs’ Course ' , ^ , 

'J'here are Four Royal Scholarships, of the value of £50 each yearly, with 
free education, includ ug I.ahoratury instruction, tenable for two years. Two 
became vacant each year. They are given to Students who have been a 
year in the College. 

The Fees are £z for each Course^ or ^10 for all the Courses of each year, 
with the exception ol Laboratory. 

Chemistry (Theoretical and Practical), Metallurgy, &c.--Professor Robert 
Galloway, F.C.S. 

Mathematics, Mechanics, and Methanism—Professor Robert Ball, LI...D. 
F.R.S. . . 

Drawing, Engineering, and Surveying—Professor Thomas F. Pigot, C L. 
M.R.LA. 

F.,xperiniental Physics —Professor W. F. Barrett, F.R.S.E. F.C.S. 

Geology—Professor Edward .Hull, M.a. F.R.S. 

Mining and Mineralogy—Professor J. P. G’Reilly, C.E. M.R.I.A. 

Agriculture —Profes.sor Edruuiul VV. Davy, M.D. M.R, LA. 

Botany—Profe.ssor W. R. M'Nab, M. D. 

Zoology—Professor H. Alleyne Nicholson, M.D. 

The Ses.sion commences on MONDAY, October stln 

Programmes may be obtained on application to the Secretary, Royal Col¬ 
lege of Science, Stephen’s Green, 'Dublin. 

FREDERICK J. SIDNEY, LL.D., Secretary. 


CRYSTAL PALACE COMPANY’S 

SCHOOL OF ART, SCIENCE, AND LITERATURE. 
LADIES’ DIVISION. 


The FIFTEENTH SESSION will OPEN on THURSDAY, October 

iSth. 

Water-colour Painting, Sketching, See. Mr. Edward A. Goodall. 

SHenton. 

Painting in Oils, from the Life, &c. ... Mr. C. Armytage. 

English Language and Literature - 

French Language and Literature 


Rev. Alfred Ainger, M.A. 
Profes.sor A. Mandrou, M A. 

Dr Pleinemann, F.R.G.S. 
Cavalier Professor G. Volpe. 

, Rev. Alfred Ainger, M.A. 

Dr. G. G. Zerffi, F.R. Hist. Soc. 


German Language and Literature 
Italian Language and Literature 

Latin ... ... . 

General History . 

^YlfthlnS-dcfil; Sonnenschein. 

Experimental Physics.. ... 

Botany .. .. ... Mr, Alfred W. Bennett, M.A. B.Sc. 

(Sir Julius^ Benedict, Mr. ^ Linds^ay 

Irianoforte 

Harmony and Musical Analysis... 

Clomposition . 

SitiDing^ ... ... . 

Ballad Singing.- . 

Cookery and Domestic Economy 

Dancing . 

Artistic Wood Carving. 


(Sir 

.! 1 


M. 


Sloper, Mr. Arthur Sullivan, 

E. Prout, B.A. 

Dr. John Stajner, M.A. 

... Dr. John Stainer, M.A. 

... Mme, St. Germaine, Signor Rizelli. 
... Mr. Arthur Sullivan. 

... Miss Mary Hooper. 

fM. Louis d’Egville. 

■“Ulrs. George Gilbert. 

... Mr. G. A, Rogers. 

The Studios and Class-rooms are strictly private. 

Prospectus on application in the office of the School, in the Library, next 
the Reading-room, Byzantine Court, Crystal Palace, Sydenham. 

By order of the Committee, 

F. K. J. SHENTON, 
Superintendent Literary Department. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

SCHOLARSHIPS IN SCIENCE. 

Two Scholarships in. Science have been founded at St. Bartholomew’s 
Hospital 

1. An Open Scholarship of the value of £100, tenable for one year, to he 
competed for in Septemher. The subjects of examination are Physics, 
Chemistry, Botany, and Zoology. The successful candidate wiU be re¬ 
quired to enter at St. Bartholomew’s Hospital in October next. 

2. Preliminary Sciemffic Scholarship of the value of ;^5o, tenable for one 
year, to be competed for in October next by Students of the Hospital of 
less than six months’ standing. The subjects of examination are identical 
with those of the Open Scholarship. 

For further particulars and syllabus of subjects, application may be made 
^rsonaily or by letter to the Warden of the College, St. Bartholomew's 
H»pital. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 


The next WIN'I'ER SESSION will commence on THURSDAY, 
Oct. ist, 1874, when the Introductory T.ecture will be given, at 3 p.m. by 
SAMUEL FENWICK, M. D., A.s.sLtant Phys'cian to the Hospital 
General Fee to Lectures, with two years’ Practical Anatomy, and Hos- 
piial Practice, 90 guineas, payable in two in.stalments of 45 guineas each. 
Library Fee, £i is. Special entries can be made to Lectures or Practice. 

'i'hc Hospital contains 600 beds. There are Medical and Surgical Wards 
for Children, Wards for Syphilis, Special Departments for Diseases of 
Women, Diseases of the Eye, Diseases of the Ear, Di.seases of the Skin, 
and special arrangements for Diseases of the Throat. A Maternity Depart¬ 
ment exists for the delivery of lying-in women at their own homes. 586 
cases were attended last year by the Students of the Hospital. 

For instruction in Mental Diseases, Students can attend without further 
fee the practice of Dr. John Millar, Superintendent of Bethnal House 
Asylum, a few minutes' walk from the Ho.spital. 

Clinical Lectures, both Medical and Surgical, will be given every week, 
and practical instructions imparted in all the departments. 

The In-patients during 1873 were 5,613, and the Out-patients 43,808 ; 
total, 49,421. 

At the Medical College, which has been enlarged, Lectures will be given 
on all the subjects retiuired by the Examining Boards, 


Members 0/ the Staff afui Lecturers at the College. 


Mr. J. Luke, F.R.S. 
Mr. John Adams 
Mr. Curling, F.R S. 

Dr. Herbert Davies 
Dr Andrew Clark 
Dr. Ramskill 
Dr. Langdon Down 
Dr. Hughlings-Jackson 
Dr. Sutton 
Dr. Fenwick 
Dr. Woodman 


Dr. Stephen Mackenzie 
Dr. A. E. Sansom 
Mr. Jonathan Hutchin¬ 
son 

Mr. Maunder 
Mr. Couper 
Mr. Walter Rivington 
Mr. Jas Adams 
Mr. Waren Tay 
Mr. McCarthy 
Mr. Reeves 


Dr. Head 
Dr. Palfrey 
Mr. li. J. Barrett 
Mr. A. W. Barrett' 
_Dr. Lethcby 
Dr. MoymottTidy 
Dr. Prosser James 
Dr. Morell-Mackenzie 
Mr. J. E. D. Rogers 
Mr. Gilbert Baker 


The following Prizes and Appointments are open without any further pay¬ 
ment to Students paying the general fee of 90 guineas 
Seven Scholarships, to be offered for competition in the Winter Session: 

1. A Scholarship of to the Student of less than three months’ stand¬ 

ing who passe.s m^ October the best examination in the subjects re¬ 
quired at the Preliminary Examination. 

2. A Scholarship of £20 to the Student of less than three months’ stand¬ 

ing jjlaccd second in the above examination. 

3. A Scholarship of £ao in Human Anatomy for first-year Students ; to be 

awarded in April 1875. 

4. A Scholarship, value ^25, in Anatomy, Physiology, and Chemistry, 

for first-year and second-year Students; to be awarded in Ajiril 

1875- 

5. A Ho.spital Scholarship, value £20, for Clinical Medicine ; to be 

awarded in April 1875. 

6. A Ho.spital Scholarship, value £20, for Clinical Surgery; to be 

awarded in April 1875. 

7. A Hospital Scholarship, value £20, for Clinical Obstetrics, to be 

awarded in April 1875 ; and a I*rize of £5 to the Student who has 
attended most Midwifery Cases for the Hospital during the pre¬ 
ceding twelve months. 


• The Duchworth Nelson Prize, value £10, for Practical Medicine and Sur¬ 
gery (Biennial), 1875. , , . yt 

Money Prizes to the value of ;^6o given annually by the House Committee 
for zeal in Dressing Out-jiatients and knowledge of Minor Surgery. 

Certificates of Honour in all the Classes according to the results of the 
General Examinations at the end of the Session, and Special Certificates to 
those who have filled with credit the duties of the Hospital Appointments. 

Four House-Surgeoncies, tenable for three or six months, and Dresser- 
shms to In-patients, open to all 

Dresserships to Out-patients, with the privilege of competing for the Prizes 
above mentioned. 

The office of the Resident Medical Officer, tenable for two years, with a 
salary of ^75 the first year, and ;^ioo the second year. 

The Office of Junior Resident Medical Officer, tenable for six months. 

Four Medical Assistantships, held for three months, with residence and 
board in the Hospital for three weeks. 

The office of Resident Accoucheur, tenable for six month.?, 

N B.—The holders of all the resident offices are provided with rooms and 
board free of expense. 

Four offices of Clinical Assistants in the Out-patients’ Department, each 
at a salary of £40. 

The office of Medical Registrar, salary 25 guineas. 

I'lie office of Surgical Registrar, salary 35 guineas. 

Prosectors of Anatomy, Ward Clerks, and Post-mortem Clerks. 


A Prospectus, giving details,, will be forwarded on application to the 
Bedell of the London Hospital Medical College, Turner Street, E- 
Further information may also he obtained from Mr. James E. Adams, 
Treasurer, 10, Finsbury Circus, E.C.; or Mr. Waren Tay, Yice Dean, at 
the Medical (Allege. 
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ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

Opening of WINTER SESSION, October ist, 1874. Introductory Ad¬ 
dress by Mr. Edmund Owen. 

For further particulars apply to the Registrar at the Hospital, or to 

A. B. SHEPHERD, M.B., Dean of the School. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 1874. 

For particulars apply to the Dein, St. Mary’s Hospital, Paddington, W. 


EVENING SCIENCE LECTURES—Mr. 

W. J. WILSON, F.C.S. F.P.S. (Demonstrator of Practical Physics 
at South Kensington), will commence the following Courses of Lectures 
in the Theatre of the Birkbeck Institution, Southampton Buildings, 
W.C., on October 1st and and :— 

Acoustics, Light, and Heat, 30 Lectures, on Thursdays, at 8 p.m. 

Electricity and Magnetism, 30 Leqtures, on Fridays, at 8 p.m. 

Fee for one Course, 57. ; for the two, For detailed. Syllabus, par¬ 

ticulars of Special Prizes, &c., apply to the Librarian. 

At the Class Examination.s of the Science and Art Department, May 1874, 
130 Papers in Physics were worked by Mr. Wilson’s Pupils. Of these, 87 
passed First Class and obtained Queen’s Prizes ; 41 passed Second Class, 
and two failed. In 1873, 68 Papers worked: 45 First Class, 23 Second 
Class, and none failed. 


MATRICULATION EXAMINATION, LOND. UNIV., January 1875. 

F, A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his College, READS WITH PUPILS for this Exam. 
He is assisted by efficient Lecturers in French, Cheniistiy, and Classics, 
and has been particularly .successful for this E.xam., having passed fifty- 
seven Pupils, to whom reference can be given. Two of these passed in 
the Honours list in January 1873, seventh and fourteenth respectively. 
A Class will commence early in September, andanotherearly in October. 
Fees for the two, ;^i4 and tos. respectively. For further particulars, 
address 24, Old Square, Lincoln’s Inn, W.C.—A few Residents can be 
accommodated in Mr. Hanbury’s house at Clapham, 


TO NATURALISTS and GEOLOGISTS. 

—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 
fSee Advertisement in Natuke of June i 8 th.) For jiarticulars of these 
Collections address Fredc. Collingwood, Esq, F.G S., 4, St. Martins 
Place, Trafalgar Square, superscribed “ Orford Castle Fund.” 

July 8th. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of Lyell’s Students’ Element.s 
of Geology,” and facilitate the important study of this science, can be 
hid at 2, 5, 10, 20, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Geolosical Maps, Ham¬ 
mers, all the Pecent Publications. &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty, 3:49, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G.S., at his residence, 149, Strand, W.C. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—100 Specimens .. ••• One Guinea. 

British Fossils—100 „ .. t.. One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 

Dttailed Caiftlognci pn.dfree. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX- 
CHANGE STREET, MANCHESTER, supply all the Apparatas 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instrumcnbq 
or to forward Estimates on application. Orders exceeding ;^2 in value 
delivered free to any railway station in England. 


PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL. SURG., 
December 1S74. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, PREPARES PUPlIiSfor this Exam, 
He is a.s.sisted by efficient Lecturers in French and Chemistry, and has 
pas.sed several Pupils for this Exam., to whom reference can be given. 
Term.s from 8 to 12 Guinca.s, according to subjects taken tm and time 
of joining the class. For further particulars, address 24, Old Square, 
Lincoln’s Inn, W.C. 


EVENING SCIENCE LECTURES.— 

PHYSICAL GEOGRAPHY AND GEOLOGY.—Mr. H. FISHER, 
F.G.S.,will deliver, at the Birkbeck Institution, Southampton Build¬ 
ings, Chancery Lane, a Course of Thirty Lectures on each of the above^ 
subjects, on THURSDAY EVENINGS at 7 and 8 o’clock respectively, 
commencing October ist. Fee for the Two Courses, ys. 6d,; a Single 
Course, 55.—For further particulars apply to Secretary. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From TOJ. each. SALMON ODY & CO.j by appointmeut to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8 .l ; T.adics’ Chest Expanders from 55. 6 tf.—SAL¬ 
MON ODY & CO, 292, Strand, London. Establi.shed i8o6. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions lor self-mca.surement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and Pass Examinations by a High Wrangler 
and Nat. Science Man. Successful in Tuition. In the Conntry by 
Correspondence. Classes visited.— J. F. Blake, 6 , Wells Road, Regent’s 
Park, N.W. 


HAIR COLOUR WASH.—By dampingthe 

hair or whiskers wilh this beautifully perfumed Wash, in 24 houns the 
hair becomes its original colour, and remains so by an occasional using, 
lo^. 6 d., sent forP.O. order.—ALEX. ROSS, 248, High Holboru, Lou¬ 
don ; and all Chemists, 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Cliss-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 

g oderate. Analyses and investigations conducted.—Apply to Prof. 
. V. Gaeunek, F.E.S., F.S.A., 44, Berners Street, W 


NOSE MACHINE.—This is a contrivance 


which, applied to the nose for an hour daily, so directs Jhe soft cartilage 
of which the member consists, that an ill-formed nose is quickly .shaped 
to perfection. Anyone can use them, and without pain. Price to.'?. 6fL, 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holboru, 
London. Pamphlet sent for two stamps. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural .Sciences.—For further particulars apply 
by letter to “ Tripos,” care of the Publisher of Nature, 29, Bedford 
Street, Strand, London, W.C. 


TUITION in CLASSICS, ENGLISH LAN¬ 

GUAGE, HISTORY, and LITERATURE.-An experienced Tutor 

attends Schools and Families, in London or the Country, to teach the 
above Subjects. Prepares for the Public Schools, Universities, and the 
Army.—Address, Tutor, 15, Gledhow Terrace, South Kensington, 


[OLLOWAY’S PILLS and OINTMENT. 

—A great and precious property possessed by Holloway’s inestimable 
remedies is that no skill or experience is required for their successful 
administration. No education or intelligence is necessa^ for ^using 
them to advantage, beyond the capacity of understanding the plain and 
intelligible instructions accompanying each box and pot. r or the mire 
of all internal and external ailments, Professor Hollowy has consider¬ 
ately placed such printed rules round his remediei? that error is impos¬ 
sible after they have been once read with attention. In these Fills 
there is nothing nauseous to the tas|e or trying to the most tender age 
or delicate constitution. They purify, regulate, and strengthen the 
entire human system. 
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DR. irONBD BEALE'S WORKS. 

1. PROTOPLASM. —I. Dissentient. 2. Demon^tiutive. 3. Speculative 
16 Plates, xos, (>d. Now ready, 'J'hird Edition.. J. & A. Churchill. 

2. BIOPLASM, or LIVING AIATTER. 16 Plates, 6s. 6d. J. & A. 
Churchill. 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 
STATE. Second Ediiion. cS Plates, in.?. Gd. J. v'fe A. Churchill. 

4. KIDNEY DISEASES, URINARY DEPOSrrS, and CALCU,r.<>US 
DISORDERS. 'Ihinl ILlitiou, J. Kr A. Churchill. 

5. The M YSTE.RY of LI EE : in Rc‘ply to Sir William (lull. 3.?. ChL J. 

A. CHUKCinr.i,. 

6. 'I’he ,'MICROSCOPE in .MEDICI NE, Fourth Edition, much enlarged, 

f. & A. CnuRCinLL, I'ln the Prc.s.s. 

y.’l-XOW to WORK witli the MlCROS(Y)l>E. ol?. Harrison, Pall Mail. 


Now ready, Svo, loj. 6/')?, 

CLINICAL MEDICINE, 

Ijccluies and Essay.s. 

By BALTHAZAR FOSTER, M.D. F.R.C.P., 

Prof€.ssor of Medicine in Queen'.s College, Physician to the General 
Hospital, Birniingliam. 

“The hook may he taken up with advantage and profit, read with con¬ 
fidence as to its genuineness, and laid down with a feeling of admiration of 
the author’s appreciation of clinic 1 facts, and lii.s fudle and rea.sonable 
method of putting thein.”-“,/?n 7 /.sA Medical yonrnaL 

J. & A. C.HURCHTLT,, New Burlington Street. 


181UO, price 15 ., free hy post, i5. zd, 

NEW FRENCH-ENGLISH PRONOUN- 

CING DICTIONARY, on the basis of Nugent’s, with many new words 
in general u.se ; exhibiting the pronunciation of all French words in 
]-)ure English sound, and giving the parts of speech, and gender of 
French nouns. By a Member of the University of Paris. 

The cheapest French Dictionary in the world. 

London: WILLIAM TEGG fk CO., Pancras Lane, Cheapside. 


Fully Illustrated, a vols. Svo, cloth, 05 ., on large paper (royal Svo), 45, 

A HISTORY of the BRITISH HYDROID 

ZOOPHYTES. By THOMAS ItlNCKS, li.A. 

“The work is thoroughly exhaustive of it?: subject.”-— 

JOHN VAN VOORST, t, Paternoster Row. 


Now ready, with Engravlng.s, post Svo, ^s. 6d. 

PRACTICAL CHEMISTRY and QUALI- 

TATIVE INORGANIC ANALYSIS. ^ An Elementary Treatise 
specially adapted for use in the Laboratories of Schools and Colleges, 
and by Beginners. By FRANK CLOWES, B.Sc. Loud., Science 
Master at Queemvood College. 

J. and A. CHURCHILL, New Burlington Street. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, See., for drawing Lissajous’ Curves on Cards, or 
blackened Gla.ss for the Lantern; packed inDeal Cabinet (3 ft. 

X I ft. square), which serves as a Stand for the instrument to 

work on ... ... ... .. ... ;^i2 o o 

Reflectors for projecting the Figures on the Screen ... ... 2 12 6 
N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i ; 1 to 1: 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... ;^S 3 o 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON ROAD, S.W. 

erkpee ttimute’' walk from Soutk Keadngtoti Museum), 


SCIENTIFIC WOEKS. 


O^aens College Essays.—Essays and Ad- 

dresses by Piofcssors and Lecturers of the Owens College, Manchester. 
Published m Commemoralion of the Opening of the New College Build¬ 
ings, October 7th, 1873. Svo, 14.?. 

A series of papers bearing on such questions of literature, science, and 
politics as are of special interest at the present time, and written hy men 
who are fully competent to deal with the various subjects. The following 
are specimens of the papers Griginal Re.search as a 'Means of Education, 
by Prof. Roscoe; Solar Physics, by Prof. Balfour Stewart; On some Rela¬ 
tions of Culture to Practical Life, by Prof, Greenwood; Some Historical 
Results of the^ Science of Language, by Prof. Wilkins ; The Judicature 
Act of 1873 in its Relation to the History of the Judicial System in England, 
by Prof. Bryce ; The Railways and the State, by Prof. Stanley jevous : 
The Peace of Europe, by Prof. Ward, &c. 

Rc7tdu^s Theory of the Glaciei^s of Savoy, 

Translated by Alfred Wills, Q.C, late President of the Alpine Club. 
To which are added the Original Memoir and Supplementary Article.*:, 
hy Profes.sors Tait and Ruskin. Edited, with Introductory Remarks, 
hy George Forbes, U.A., Profes.sor of Natural Philosophy in theAu- 
densonian University, Glasgow. Svo, 75. 6 d. [This day. 

The Prmciples of Science. By Prof. 

JEVONS, F.R.S. A Treatise on Logic and Scientific Method, Two 
vols. Svo, 255. 

Elcmetits of Physical Manipulation. By 

EDWARD C. PICKERING, Professor of Physics in the Massachu¬ 
setts Institute of Technology. I*art I. Svo, 10.?, 6d, 

The Beginnings of Life: being some Ac- 

count of the Nature, Modes of Origin, and Transformation of Lower 
Organisms. By H. CHARLTON BASTIAN, M.D. F.R.S. With 
upwards of 100 Illustrations. 2 vols. crown Svo, 285. 

First Principles of Chemical Philosophy, 

By J. P. COOKE, jun., Ervinc Professor of Chemistry and Mine¬ 
ralogy in Harvard College. Crown Svo, 125. Third Edition, revised 
and corrected. 

Acadian Geology, The Geolog^ic Struchire^ 

Organic Remains, and Mineral Re.sources of Nova Scotia, New 
Brunswick, and Prince Edward I.sland. By J. W. DaWSON, 
LL.D. F.R,_S., Principal of McGill College and University, Montreal. 
Second Edition, revised and enlarged. With Geological Map and Illus¬ 
trations, Svo, 18.?. 

Hereditary Genius: an Inquiry mto its 

Law.s and Consequences. By FRANCIS GALTON, F.R.S. Svo. 
lajr. 

TJic Theory of EvohBion of Living 

Things, and the Principles of Evolution applied to Religion, con¬ 
sidered as illustrative of the Wisdom and Beneficence of the Almighty. 
By the Rev. GEORGE HENSLOW, M.A. F.R.S. Crown Svo, 65. 

The Studenfs Flora of the British Islands. 

By J. D. HOOKER, C.B. F.R.S., President of the Royal Society. 
Globe Svo, 105 . 6d, 

Professor Huxley's Lay Semtons, Ad- 

dresses, and Reviews. New'and cheaper Edition, 75. 6d. 

Professor Nixhy's Critiq^ies and Ad- 

dresses. 8vo, 105. 6d. 


On the Genesis of Species. By St. George 

MIVART, F.R.S. Second Edition, with Notes in referfence and reply 
to Darwin’s “ Descent of Man.” With numerous Illusti'ations. Crown 
Svo, 95. 

The Scientific Bases of Faith, By f, J, 

MURPHY. 8to, 145. 

Sound and Music: a Non-mathematical 

Treatise on the Physical Constitution of Musical Sounds and Har¬ 
mony, including the ^ef Acoustical Discoveries of Professor Helmholtz. 
By SEDLEY TAYLOR, M.A, Crown Svo, 8s, 6d. 

MACMILLAN & CO., LONDON. 
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TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be fotend very usejul, not only 
to the Members of such Societies, hut to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion of their Advei'tisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, St'c., at the nominal charge oj One ShiUing for each 
insertion,, 

The Publishers of Nature will he glad if the Secretaries of 
Societies will aid them hi their endeavours to make this weekly 
Diary as coinplete and useful as possible. Notices mtended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office—29, BEDFORD STREET, STRAND. 


*‘THE GARDEN "is conducted by William Robinson, F.L.S., Author 
of Hardy Flowers," Alpine Flowei-s for English Gardens," ‘'The 
Parks, Promenades, and Gardens of Paris," &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4^?. per Copy. It may also be had direct from the 
Office at 5^. for a Quarter, pj. ^d. for a Half-year, and ipj. ^d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, W.C. 


“NATURE." 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price loj. 6 d, 

Cloth Cases for binding all the volumes, price is. 6 d, each. 

Reading Cases to hold 26 numbers, price 2 s. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


EVERY THURSDAY, PRICE 4^. 

“NATURE." 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column, 2s. 6d.; gd. fer line after. 

£ s. d. 

One-eighth page, or quarter column . . , . o 18 6 

Qua^Ier page, or half a colmnn .i 15 o 

Half a page, or a column ........350 

Whole page . 660 

Advertise^iients must be sent to the Office before 12 dclock 
on Wednesdays. 

Post-office Orders payable to MACMILLAN & Co. 
OFFICE ; BEDFORD STREET, STRAND, W.C 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
x8,ooo members), besides giving original papers on practical fanning, 
and a mass of intelligence of particular value to the a^culturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price fd,, or prepaid, xss. a year post free. 

PubHshed by W. PICKERING, 21, Arundel Street, Strand, W.C 


THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

■Review OF the Malt and Hoi> Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 

“ The Brewers’ Guardian" is published on the Evenings of every alternate 
Tue.sday, and is the only journal officially connected with brewing interest!?, 
Subscription, x6s. 6d. per annum, post free, dating from any quarter-day 
Single Copies, xs. each. Registered for transmission abroad. 

Offices—s, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., See. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the In.sects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in doth) may be obtained by purchasers of 
the entire set to date, at the increased price of xos. each; the succeeding 
vols. may be had separately or together at fs. each. 

London: JOHN VAN VOORST, i, Paternoster Row. 

N.B.—Communications, See., should be sent “to the Editors at the above 
address. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointment to the Royal InstiizUmi of Great Briiain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 


H alf ^^uinea Ale 

Sound and Bright for Summer Use. 

WALTHAM BROS., BREWERS, STOCKWELL. 


NATURE.—Wanted clean Copies of Nos. 

10,13, and 116. Nature Office, Bedford Street, Strand, W.C. 
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DRAPER’S INK CDICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writinj? becomes a pleasure when this Ink is tised. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly Full Black, 

Does not corrode Steel Pens, 

Is cleanly to use, and not liable to 
Blot. 

TO BE HA D OF ALL STA T/ONEFS. 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


FRY^S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 

Awarded to J. S. FRY & SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 


JUDSON'S DYES.-I8 Colours, 6d. oaoh. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON S DYES,—Dyeing’ at Home_ 

SPfpgSrS 

—Photographic Pacer 
JUDSON’S DYES. - Ferns, Grasses 

JUDSOiJ'sVeS. ’c" 

JUDSON'S DYES.^—Ink — Ink_Ink_A 

JUDSON’S DYES.—For Colouring Arch; 

iig“£s^:=5HsSu?s:s3''“ 

mahogany colour is excellent- No 2 ,^’Sbt Brown for 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen m London, Chemists and Stationers in the 


Brice 14?., with Woodcuts, 

ETRUSCAN EESEARCWTr Q t 

TAYLOR,bI.A. WithGlossaofLdSd^^®’ 

^ denoting Kinship—The E 

rtion—The Ancient Vocabularies—Na 

London: MACMILLAN & CO* 
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CLARENDON PRESS PUBLICATIONS. 

A TREATISE ON ELECTRICITY AM'n 

MAGNETISM. By 1. CLERK MAXWELL MAE RSpP 

“f Cambridge®-’ ! 


The GEOLOGY of the VALLEY r»f 

THAMES. By JOHN .PHILLIPS M A 

logy in the University of Oxford. With Coloured 

Illu.strations. 8vo, 2xs. ourerl Map and numerous 

to derive'flm'iflhe cf“plSf and 

instructioi,. which wo have found In the^ pages if this wlume7IS«2“' 

Phillips, M.A., 

h .R.S. With numerous Maps and Illustrations. Cr^wn 8vo, lox. el 

vius from the (^ys^of Crassi^iftoThe^^end o 7 i 868 history of Vesu- 

mena of the burning mountain according to thf’laws cTf 
His plan has been succe.ssfully carried our nnri induction. 

highvalue.”-/-«// JIfna Galrit ° ■" “ work of 

DESCRIPTIVE ASTRONOMY. A Hand 

r.R.A.S., Bamster-at-Law. Demy 8vo. doth, 8^ pp., ^ice ’ 

CHEMISTRY FOR STUDENTS Bv 

A W.WILLIAMSON, Phil. Doc. F.RS Prrfeslr of’rn, 

EXERCISES IN PRACTICAL CHEMIS 

&t ?/ctis?-cSh"°n"d i^e'e^TOnU ^ P- S 

TREATISE ON 


ii.urowumics me leading facts and principles of this vounirer-born 
Sciences, and for the mastery of the errealer nortinn of rho. 
tqumes ordinary intelliEence'^on the pari Sf thrrSder.°U^.^?"^“« 

FORMS OF ANIMAL LIFE. Being Out- 

A SYSTEM OP PHYSICAL EDUCA 

MACLAREN, The Gymnasium, Orrford. Ext. fcap. 8vo, prSe yf 6° 

master and schootois?r«l°TtTs*marke°d Yn^CT y®WschooI- 

is so dearly written that no one crm1st4Vits’Tufe/>^^^^^^ 

ELEMENTS OF NATURAL PHILOSn 

W-. I'r, THOMSON, LL.U D C L FR r ■ 
Of Natural Philosophy, Glasgow ■ and P OTAT'r'T^* a’’ S^^J^ssor 
of Natural PhUosoph^ Edinburgh. Part 


mIcMIlLaN lV‘o ?"f P^Wished by 

malmillaN & CO., London, PubEshers to the UniyeKity. 
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“MAZELINE” GOLD JEWELLERY, 

[^Catalogue post free,) 

j8c. gold.— Superseded by tbe above imitation Jewellery — solid, durable, and cheap. 

i8c. GOLD.—Designs, beautifully copied in the above, and not to be detected from the precious metal. 

i8c. GOLD.—Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.) 

“MAZELINE” GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its i8c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 25s. to 45^. Alberts, 2s. to sr.; Long Chains, 5s. to Ss. 6d.; Lockets, 2s. to 5^. 6 d.; Crosses, u. 6d. to 4^. 6d.; Ladies’ Gem Rings, 2s. to 
5-f. ; Wedding and Keeper Rings, is. to 2s. 6d. ; Gents’ Finger Rings, 2s. 6d. to 6s. ; Bracelets, 5^. to los. 6d. : Studs, if. to jf. 6d. ; Links, if. to 3f. ; 
Breast Pins, if. to 4f. 6d ; Brooches, is. 6d. to ys. 6d. ; Ear Rings, if. 6d. to 6s. 6d. : Sets (en suite), Brooch and Ear Rings, 5f. 6d. to lof. 6d. ; Pencil 
Cases, 2f. to 4f. 6d.; Gents’ Snake Rings (Plain Head), 3f. 6d., Head set with Brilliant, See., Sf. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to ofier 
and guarantee against all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Certain persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the MAZE LINE” GOLD JEWELLERY to be obtained ot 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E, 

P. 0 . 0 , to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


HEALTH FOR ALL. 


P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at is. and 2j. 9A 
Sent free on receipt of 8, 14, or 33 stamps. 

This fine BLOOD Medicine is warranted not to contain a single particle of Mercury, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One trial will convince anyone of their efficacy in all diseases of the 
Plead, Chest, Heart, Lungs, Kidneys, Liver,. Bowels, and likewise in Skin Diseases. These Pills create new, rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2s. gd, box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 

*** The Government Stamp is on every box. 


LUNG HEALER, 

FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON’S LUNG HEALER is-a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where everything else has been tried and failed. 

LUNG HExVLER quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse¬ 
ness, Phlegm, Tickling of the Throat, Shortness of Breath, Incipient Decline, Numbness and Weakness of the Lungs, Pains in the 
Chest, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation 
and all the symptoms of Impending Consumption. 

LUNG HEALER strengthens the Lungs and thereby prevents Consumistion. The Voice improves; Coughs and Colds are ‘ 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in safety after a few doses of LUNG PIEALER. 

Sold in bottles at 2s.gd. by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 

Order of any Chemist. 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be themo.st effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
patent lever, fitting with so much ease and clo.seness 
that k cannot be detected, and may be worn during sleep. A 
descriptive circular may be bad, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier, 

JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, x6s., 21s., 26s. 6d.., and 31^. 6^* 1 p t 
,, Double ,, 31J. S-if., 42J'., and 52^. I ■h®®'’" 

,, Umbilical „ 42s, and 52s. 6d. ) 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., ys. 6d., lay., and i&r. each. 
Postage free. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 



8UB-WEALDEN EXPLORATION 

At Netherfield, near Battle, 

The object of this work, commenced on the occasion^ of the meeting of 
the British Association at Brighton in 1872, is to ascertain the thickness of 
the Secondary Strata in the Wealden area, and the depth and nature of the 
underlying Palaeozoic Formations. 

The determination of the underground structure of the Wealden, is 
a point of great scientific interest, and one oi g?-eat national and econo- 
mkal importance, as it may help to indicate the line taken underground by 
the coal-measures of Belgium and Somerset. 

A sum of 43)000 bas been collected by private subscription, and spent in 
this research, and a depth of r,ooo ft. reached, but as yet without any posi¬ 
tive result. The beds traversed belong to the Lower Wealden, Purbeck and 
Portland series, Kimmeridge clay; and the boring has now reached the 
Oxford clay. 

It is most desirable that the work should not be discontinued in the pre¬ 
sent stage for want of funds, and the Committee therefore make an earnest 
appeal for further assistance. 

Subscriptions may be sent to Henry Willett, Esq., Hon. Sec. and 
Treasurer, Arnold House, Brighton. 

Signed, on behalf of the Committee, 

ANDREW RAMSAY, 
JOHN EVANS, 

JOSEPH PRESTWICH. • 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LOI-fDON. 

MANUFACTURERS OF CHRONOMETERS, \VATCHES, ASTRONOMICAL AND 

TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C.j 
TO Her Majesty and the Prince of Wales, and PI.I.M. the Emperor of Russia. 

MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

PATENT CISTBBN EILTEKS, CHARGED SOLELY WITH ANIMAL CHARCOAL. requiring, when once fixed, no attention whatever. 
And. superior to all other.q. Vide Professor Frankland's reports to the Registrar-General, July 1866, November 
House Cistern, fitted ^867, and May 1870. See also the Lancet^ January 12, 1867. Also Testimonials from Dr. Plassall, September Portable Ci'-tem 
with a Cistern Filter. 23 j 1863 ; Dr. Lanke.ster, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 187s. Filter. 

Price £x tos. and upwards. Portable Filters on this system, 5s. to £3. 

Patronised and u.sed by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring¬ 
ham ; by I-I.R.H. the Duke of Cambridge; the Ni/e of the Medical Profession; and at the London, St. 

George’s, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water Testing Apparatus, to^. 6 d. and 2xs. each. 

Danchell’s “Te.sting Apparatus for Discovering the Presence of Impurities in Water” i.s a most convenient 
and portable one— Vide Dvke. on the Preliminary Duties of Health Officers. 

Pocket Filters from 4^. 6d to 6s. each. Household and Fancy Filters from 12s. 6d. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office, 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read “ Water: its Impurities and Purification,” price, per post, 2d. 


NOW READY. 




PRICE IS. 

NEW VOLUME OF “SCIENCE PRIMERS.” 

PRIMER OF PHYSIOLOGY. 

BY 


MICHAEL FOSTER, M.A., M.D., F.R.S., 

FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 
fViif/i Jllustiations. 


_ MACM.TT..LAN & CO., LONDON. 

A FEW ARTIST’S~'PROOFS, 

OF THE 

PORTRAIT of PROF. TYNDALL, P.R.S., D.C.L., LL.D. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper^ and may be had at the Office ot NATURE^ 29, Bedford Street, Strand, W.C. 

PRICE 5s. EACH, 

OR THROUGH ANY BOOKSELLER. 


AGRICULTURAL PUBLICATIONS. 

THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of tire Residue from each 
article. 

Opmions of the Press. 

“ It is clearly a very useful indicator of the values of the foods for cattle.”— Athenceiijn. 

* ‘ The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘ eye-opener" to many who 
-will perceive how it is they have been so often disappointed, after giving large prices for fancy foods.”— Sportino Times. 

A very iiPeful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association .”—Laud and Water, 


THE 


Price One Shilling, Post Free. 

AGRICULTURAL ECONOMIST, A Monthly Journal, containing Reports and 

Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera¬ 
tion m Agriculture and in general Trading. Price 6 d. per month, or 5^. per annum, post-free. 

Vols. I., II., and III. of the “Agricultural Economist” for 1870, 1871, and 1872, price ys. 6 d. each. 

A V 'P'^'E.TARmG FOR VVBTACATHOiii {Second Edition). 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

verage Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, Superphosphates, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. » Jr' f f . 

__London : 176, FLEET STREET, E.C., and 47 , MILLBANK STREET, S.W. 


Printed by R Clav, Sons, & Taylor, at 7 8, Bread Street Hill. In the City of London, and published by Macmillan & Co.» 

at tne Umce, 29 ana 30, Bedford Street, Covent Garden.— -Thursday, September 17, 1874. 



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ ihe sohd g-rot*nd 

Of Nature tj'usts the mind which builds for aye ”—WoRDSWORTH 


No. 256, VoL. 10] THURSDAY, SEPTEMBER 24. 1874 [Price Fourpe.mce 


Ragistered as a Newspaper at the General Post Office. 


NOTICE.—ROYAL SCHOOL of MINES, 

Jermyn Street, London.—The 24th SESSION will begin on THURS¬ 
DAY, the ist October. 

Prospectuses may be had on application. 

TRENHAM REEKS, Registtar. 


UNIVERSITY OF LONDON. 

MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 

Special Classes for these Examinations are held at St. Bartholomew’s 
Hospital. The Cla.sses are not confined to Students of the Hospital. 

A Class lor the Matriculation Examination is held twice in each year, 
from October to January, and from March to June. 

A Class for the Preliminary Scientific Examination is held from Januarj’' 
to July. 

For particular.'?, application may be made, personally or by letter, to the 
Warden of the College, St. Bartholomew’s Hospital 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

Opening of WINTER SESSION, October ist, 1874. Introductory Ad¬ 
dress by Mr. Edmund Owen. 

For further particulars apply to the Registrar at the Hospital, or to 

A. B. SHEPHERD. M.B., Dean of the School 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 

October 1874. 

For particulars apply to the Dean, St. Mary’s Hospital, Paddington, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and xjractical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roscoc, 
F.R.S.Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S.; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


TWO COURSES of LECTURES on GEO- 

LOGICAL MINERALOGY will be given at King’.s College, London, 
by Professor TENNANT, to which the Public are admitted on p lying 
the College Fees. One Coui'se is given on Wednesday and Friday 
Mornings, from Nine Jo Ten o’clock, commencing WEDNESDAY, 
October 7th, and terminating at Easter, 1875 The other Course is 
given on Thursday Evenings from Eight to Nine, commencing October 
8th. ^ The Lectures are illustrated by a very extensive Collection of 
Specimens. 

PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY 
is given by Professor TENNANT, F.G.S., at his residence, 149, Strand, 
W.C. > » 


[All Right.s are Reserved. 


KING’S COLLEGE, LONDON. 

EVENING CLASS DEPARTMENT. 

The following Courses of Lectures on PHYSICS and CHEMISTRY 
will commence on October 5th, and close towards the end of March. 

Fee for each Course, £x iis. 6d. 

Mechanics, Hydrostatics, and Pneumatics, Monday and Thur.silay, 
6 to 7 p.m.—H. Tomlimson, B.A. 

Light and Sound, Wednesday, 7 to 8 p.m.—Prof. W. G. Adain.s, F.R.S. 
Theoretical Chemistry, Monday and Thursday, 7 to 8 p.m.—W. N. 
Hartley, F.C S. ^ 

The Laboratories will be open for 

Heat and Electricity, Prof. W. G. Adams, F.R.S., Friday, 7 to 8.30 
p.m. - Fee, ;^3 3T. 

Analytical Chemistry, W. N. Hartley, F.C.S., Tuesday, 7 to 9 p.ni — 
Fee, ;^2 2r. 


KING’S COLLEGE. 

GEOLOGY.-EVENING CLASSKS. 

ACour.se of Thirty Lectures on GEOLOGY and PALAEONTOLOGY 
will be given by the Rev. THO.S. WlL'l’SH I RE, M A. F.G,S.,on Mon- 
d.iy Evenings, commeucing October 5. There will be, in addition, two or 
more Field Lectures m tlie neighbourhood of Ijoiido.i on Saturday Alter- 
nouns in the Lent Term, and an Excursion ot two or three day.s'durat on 
at a distance from London in the Easter Term. 

I'or additional iufonuaiiou apply to the Secretary, King’s College, Strand, 
Loudon. 


EVENING SCIENCE LECTURES.— 

PHYSICAL GEOGRAPHY AND GKOI.OGY.—Mr. H. FLSHKR, 
FG.S.iWill deliver, at the Birkbeck In.stitution, SouLh.impton Build¬ 
ings, Chancery Lane, a Course of Thirty Lectures on each of tlie above 
subjects, on TH.URSDaY EVEN INGS at 7 and 8 o’clock respectively, 
commencing October i.st. Fee for the Two Courses, 7^. 6 d .a Single 
Course, 5.S. —For further particulai'S apply to Secretary. 


EVENING SCIENCE LECTURES—Mr. 

W. J. WILSON, F.C.S. F.P.S. (Demon.^trator of Practical Phy.sics 
at South Kensington), will commence the following Cour.-.es o* Lectures 
in the Theatre of the Birkbeck Xiiatitution, Southamptoti Buildings, 
W.C., on October 1st and 2nd :— 

Acoustics, Light, and Heat, 30 Lectures, on Thursday.s, at 8 p m. 

Electricity and Magnetism, 30 Lectures, on Fridays, at 8 p.m. 

Fee for one Cour.se, 5f. ; (or the two, 6 d. For detailed Syllabus, par¬ 
ticulars of Special Prizc.s, ^c., app;y to the Librarian. 

At the Cla.ss Exumluatinns of the Science and Art Department, May 1874, 
130 Papers in Phj.sics were worked by Mr, Wilson’s Puinls. Of the.se, 87 
passed First Class and obtained Queen’.s Priue.s ; 41 pas.sed Second Cla.s.s, 
and two failed. In 1873, 68 Papers worked; 45 First Class, 23 Second 
Class, and uoftefailed. 


PRELIMINARY EXAMINATIONS of the 

COLLEGE of SURGEONS .ind APOTHECARIES’ HALL.—Mr. 
J. ERLE BEN HAM (formerly of King’s College, London, author of 
several works), who ha.s compiled, expreS'ly for his own Pupils, Guides to 
the above, containing upwards of 400 questions, and answers on all the 
subjects of examinadon, h.is CLASSES READING at his residence at 
Hamp.stead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations,. For references to Noblemen, Members of Par¬ 
liament,^ Doctors or eminence, Queen’s Counsel, &c., addres.s to 3, 
Pump Court, 'Pemple, or to the care Of Messrs. Butterworth, 7, Fleet 
Street, her Majesty’s Publishers, 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 

Ihe ne.vt WINIER SESSION will coinmence on THURSDAY 
OcL 1874, when the Introductory Lecture will be given at a o.ni. bv 
SAMUEL FENWICK, M.D., AssLtant Phy.sician to the Hospital. 

General Fee to Lectures, with two years’ Practical Amitomy, and Hos¬ 
pital Practice, 90 guineas, payable in two iu.stalnients of 45 guineas each 
Library Fee, £1 rs. Special entries can be nuule to Lectures or Practice. 

The Hospital contauis 600 beds. 'Phore are Medical and Surgical Wards 
fbr Children, Wards for Syphilis, Special Departments for JAiseases of 
Women, Diseases of the Eye, DLseases of the Ear, Diseases of the Skin 
and speaal arrangements for Diseases of the Throat. A Maternity Deuart- 
inent exists for the delivery of lying-iu women at their own homes q86 
cases were attended last year by the Students of the Ho.spital. 

For instruction in Mental Disease.s, Students can attend without fiinher 
Le the practice of Dr. John Millar, Superintendent of Bethnal House 
Asylum, a few minutes’ walk from the Ho-pital. 

Lectures, both Medicul and Sursical. will be given every week 
and practical instructions imparted in all the departments. 

^ «t-patients 43,808; 

At the Medical College, which has been enlarged. Lecture.s will be given 
on all the subjects required by the Examining Boards. 

Jlli’miiirs of iltc Staff ami Lecturers at the Coliege. 
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COUNCIL OF EDUCATION.-, 

jftipils EVERYDAY S’’EV°ENING’^°''xht S'i°e« ^7 h‘’“ 

P. A. HANBURY, M.A. Wranp-I^r i ! 

Senior Scholar of his Collage, RICADS WITH^m>lr S ff^h^ 

He KS assisted bv effieb'nf" l r,-'t A. ^ *^hi.s Exam. 



Mr. J. Luke, F.R.S. 
Mr. John Adams 
Mr. Curling, F. R S. 
Br, Herbert Davies 
Dr Andrew Clark 
Dr. Ramskill 
Dr. Langdoii Down 
Dr. Hughlings-Jackson 
Dr. Sutton 
Dr. Fenwick 
Dr. Woodman 


Dr. Stephen Mackenzie 
Dr. A. E. Sansfun, 

Mr Jonathan Hutchin 
sou 

Mr. JMaunder 
Mr, C.'uLi, er 
Mr. Walter Rivincton 
Mr. Jas Ad.tins 
Mr. W.reu Tay 
Mr. McCaithy 
Mr. Reeves 


Dr. Head 
Dr. Ikdfrey 
Mr. H. J. Barrett 
Mr. A. W. UuiTfctt 
Dr. r.ethcby 
Dr. Meymott Tidy 
Dr. Prosser James 
Dr. Morell-Mackenzie 
Mr. J. E. D. Rogers 
JMr. Gilbert Baker 


The following Prizes and Appointments arc open without any further pay> 
ment to Students paying the general fee of 90 guineas 

Seven Scholarships, to be offered for competition in the Winter Session : 

1. A Scholarship of £^o to the Student of less than three mouths’ stand¬ 

ing who pas..es hi October the best examination in the subjects rt 
quired at the Preliminary Examination. suojects rt- 

2. Student of less than three months’stand¬ 
ing placed second lu the above examination. 

^ ItidcdTa A/nT/ 87 s““““^““°“^ 

4. A value £'^s, in Anatomy, Physiology, and Chemistry. 

1^75 second-year Students ; to be awarded in Apnl 

be 

aAZa'hflpnUsA’ “ *>= 

^ ?w“a?^e1 -SLATi’J“of SfirLAtfeh’o h’’^ 

'bepre- 

geJy (B?emdaTt8fA““ “'I S- 

awS?r,ei -ith the privilege of competing for the Prizes 

M'dical Officer, tenable for two years with a 
'rll r . the second year. ' 

M^^^sident Medical Officer, tenable for six month.. 

-nths, withVesidrc'e'and 

tenable for six months. 

board free of expense. ‘ resident offices are provided with rooms and 

at a"saW of Out-patients’ Department, each 

Medical Registrar, salary 25 guineas 
1 he office of Surgical Registrar, salary 35 guinea?* 

Prosectors of Anatomy, Ward CErks,'^a^d^Post mortem Clerks. 


Kxformatim may also be obtained from Mr Tf a ^ 


preliminary Aoyal coix. surg„ 

F. A. HANBURY, M.A., Wrander anrl Info 

Smuor Scholar of hi.s CoIEgc, PREPARES PUiqi qr 
He is ussKsted by eincieiu Lecturer'? m fiVtAu, , Exam, 

passed .several Pupils for this Fv im in Chemistry, and ha.s 

J'crins from 8 to xls (Eiincas, according ti> P'"-®"' 

LiSli^r.fe 

TUITION in CLASSICS ENGLISH I AKr” 

CIIAGE. .HISTORY, mul UThH?AT’i;RE^_‘^,n.pe” 



S.W. 


P\ ('Graduate in Honours 

‘'“‘■'bd atteneion.-Withernden, Caterhim,’^SmreVA' 


mathematics and SCIe'nceZp;^ 

prepared for Competitive and Pa.ss Exarnii)nt;nnc u... ra- e ^ 

and Nat. Seienci Man. Succerful htTuhi f. " 

kTStw.'”'- ““““ virited.-J. F. BuaKa.e; Wells Read Regntf 


GEOLOGY-ELEMENTARY COLLFO 

TIONStoillmstrate the New Edition of “1 


'T7 fr aw . ' “ J- uuuUaUIOIlS. aC., Ot 

gist to Tier Majesty 149, Strand, London. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rc^e. 100 Example.s, 25^-. ; soo ditto /a i<T.r 
£3 /os.; 300 ditto, £4 los. to £6 ; 400 ditto £6 to TS ’ lnn%l£ 

to ^10 104 . Including Half Fossils, 250 Examples y 
ditto, £6. 150 FOSSILS illustrating MorSr's Chit nV 1 '' 

Elanual, 30^- * 250 ditto (mobtlj* of the species Lydls 

^5 to ^6. RECENT sllELlls : tco%rem,T’?r:ooAftfo: 
ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


Sv”pti ^“™o &,t;‘Siie&d! 


polished, with glass folding- doors mahogany Brench 

s.x>XLi3‘ins,rAtF^? 

Apply at ,4. Church Row fStr “"hogany fronts.- 


pjalf Quinea 

Sound and Bright for Summer Use. 
WALTHAM BROS,, BREWERS, STOCKWELL. 
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Price 2^'. 6^/., free by post for 2jr. lod. 

THE NEW QUARTERLY MAGAZINE 

FOR OCTOBER. 


Contents. 

Travels in Portugal.” (Concluded.) By John Latouche. 

“The Fauna of Fancy.” By Frances Power Cobbe. 

“A Sea Changeling.” A Novel. By the Author of “Olive Varcoe.” 

“ Spiritualism in England.” By Nathaniel A. Harness. 

“The Character ot Goethe,” By Robert Buchanan, Author of “White Rose 
and Red.” 

“ Small Farms.” By Richard Jefferies. 

“ In the Rue Froide.” A Tale. By Katharine S. Macquoid, Author of 
“ Patty.” 

London: WARD, LOCK, & TYLER, Warwick House, Paternoster Row 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

6^. MONTHLY, or POST-FREE, 6r. 6d. PER ANNUM, 

The “ Journal of Industry ” is issued with the obj’ect of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

The Discussion of Mattera important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

This Journal has'now the Largest Circulation of any Publication of the 
kind in the World. 


THE LINGUIST, 

AND 

EDUCATIONAL EE VIE TV: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 

THE BREWERS^ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers’Interests, 
Licensing, Legal, and Parliamentary blatters. 

Review OF the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded 1S22.) 

'*The Brewers’ Guardian” is published on the Evenings of evei'y alternate 
Tuesday, and is the only journal officially connected with brewing interests, 
Subscription, x6s. 6d. per annum, post free, dating from any quarter-day 
Single Copies, i^. each. Registered for transmission abroad. 

Offices—s, Bond Court, Walbrook, London, E,C. 


Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street; 
London. 


INTERNATIONAL CONGRESS OF ORIENTALISTS. 

THE ACADEMY 

Of SATURDAYS, Sept. 19 and Sept. 26, will contain Verbatim Reports of 
the Addresses of the President and of the Presidents of the various Se ctions ,* 
as well as Abstracts of all the more Important Communications made to 
the Congress. Price J^d. ; free by post, ^^d. 

W. G. SMITH, 43, Wellington Street, Strand, W.C. ; and by order of all 
Booksellers and Newsmen. 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agriculture, 

• Devotes special attention to the discussions proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
t8,ooo members), besides giving original papers on practical fanning, 
and a mass of intelligence of particular value to the a^culturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially rej^orted in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3»., or prepaid, 151. a year post free. 

Published by W. PICKERING, ai, Arundel Street, Strand, W.C 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of lo^. each; the succeeding 
vols. may be had separately or together at 7s, each, 

London; JOHN VAN VOORST, i, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“THE GARDEN "is conducted by William Robinson, F.L.S., Author 
of “Hardy Flowers," “Alpine Flowei's for English Gardens," “The 
Parks, Promenades, and Gardens of Paris," &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening, 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Pulilic Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4d, per Copy. It may also be had direct from the 
Office at 5^. for a Quarter, 95-. gd. for a Idalf-year, and ipj. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 
4id. 

37, Southampton Street, Coveni Garden, W.C. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. See. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. ., 

Full and carefully-prepared Market Reviews and Prices Current of Drags 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME* commenced with January number. 
DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. - 


Price X4r., with Woodcuts. . , 

ETRUSCAN RESEARCHES, : By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents :—The Prologue—Tyn-henianSand Turanians—Ethnographical 
Notes on the Etruscan People—The Etruscan Mythology ^Ihe EUruscan 
Numerals^—Epitaphs—Words denoting Kinship—The Bihngu^ Inscriptions 

^Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue- 

London; MACMILLAN & CO, 
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CHEMISTRY. 

BLOXAM’S LABORATORY TEACHING; 

or, Progressive Exercises in Practical Chemistry. Tliinl I'itUlion, with 
S9 Engravings, crown Svo, 5s. 6d, 

BOWMAN and BLOXAM’S PRACTICAL 

eXPEMISTRY, including Analysis. Sixth Falition, with 98 Kunravhigr., 
fcap, 8vo, <3^. (3<4 

CLOWES’ (F.) PRACTICAL and Ana¬ 

lytical CHKMISTRV, spccinlly acl.-iplc.d lor Schools and CoIlej;os. 

With 46 Engravings, post Bvo, ys, f>d. 

FOWNES’ manual of CHEMISTRY. 

Edited by Henry Watts. Eleventh Edition, with 163 Engravings, 
crown 8VO, isx. 

VALENTINES INTRODUCTION TO 

INORGANIC CHEMISTRY. With 8n Engravings, 8vo, 6 s. Cul 

VALENTINES COURSE of QUALITA- 

TIVE CHEMICAL ANALYSIS. Third Edition. With 19 Engrav¬ 
ings, 8vo, :^s. G/. [Just ready. 

J. Sc A. CHURCHIT J., New Burlington Street. 


Now ready, post-free on receipt of two penny stamps. 

PRYDE^S CATALOGUE of MEDICAL 

and SCIENTTFIC WORKS, new and seconddiand.-JoHN Prydf 
JM cdical Lookscller, stt, 0x3, and 21$, Sauchiehall Street, Glasgow. ’’ 


DR. MONBIk BEABE'S WORKS. 

1. PROTOPLASM.—t. Blssentient 2. Dcmon.strative. 3, Speculative 
16 Plates, loj. fwf. Now ready, 'I'hml Edition.. J. & A. Ciiurcmill 

2. lUOPLASM, or LIVING WtTER. 16 Plates, 6... Of J & A 
CiruRcirn.L. 

3. DLSKASE GlCRhlS, and on the TREATMENT of the FEVERISH 
STA'l'E, Second ICdition. 28 Plates, jqs, 6d. J. & A. CHUiiCHitL. 

4. KIDNEY DISEASES, URINARY DEPOSITS, and CALCULOUS 
DISORDERS. Third Edition, 25.r. J. & A. Churchill. 

5. 'I’hc MYSTERY i>f LIFE: in Reply to Sir William Gull. 3^. 6 d. J. & 
A. Churchill. 

G. The MICROSCOPE in MEDICINE. Fourth Edition, much enlarged. 

J. 8c A. Churchill. rin the Press 

7. HOW to WORK with the MICROSCOPE, arj. PIarrison, Pall Mali'. 


Now ready, 8vo, tos. 6d. 

CLINICAL MEDICINE, 


ZOOLOGY. 

HUXLEY’S MANUAL of the ANATOMY 

of VERTEBRATED ANIMALS. Willi Engravings, foap. 8vo, im. 

HUXLEY’S INTRODUCTION to THE 

CLASSIFICATION of ANIMALS. With Engravings, Rvo, 6j. 

ORD’S NOTES on COMPARATIVE ANA- 

TO MY: a Syllabu.<; of a Course of Lectures delivered at St. Thomas’s 
Hospital. Crown 8vo, s^. 

“^Mr. Ord has been very successful in placing before the reader in a 
highly condensed form the principal facts of comparative anatomy.”—* 
Lancef„ 

GREENE’S TABLES of ZOOLOGY, indi- 

eating the Tribes, Sub-Order.s, Orders, and Higher Groups of the Ani¬ 
mal Kingdom, for Students, Lecturer!?, and others. Three Large 
’ Sheets, 5^., or on canvas, with roller, and varnished, isjf. 6d, 

WILSON’S (A.) STUDENT’S GUIDE to 

ZOOLOGY : a Manual of the Principles of Zoological Science. With 
Engravings, fcap, 8vo, 6s 6d. 

“ It is alike lucid and well arranged .”—Tbnes imd Gazette. 

Really a good book, well anti clearly written.”— Med, youTtuil. 

” A trustworthy guide.”—Adfwa’A , . , 

The illustratioiLs arc clear, and the whole work is elegant and compact,” 
•^Med,Xhir, Revmv, 

J. & A. CHURCtHLL, New Burlington Street. 


BOTANY. 

BENTLEY’S MANUAL of BOTANY. 

Third Edition, ReHsed. and Enlarged, with 1,138 Wood Engravings, 
crown 8vo, 14s. 

*** The whole of the work has been very carefully revised throughout, 
and some parts rewritten and rearranged: and it is confidently hoped that 
it will, even better than the preceding editions, serve as a convenient, intel¬ 
ligible, and faithful as well as comprehensive manual for students. 

** A model of careful, conscientious, clear, and exhaustive description.”— 
BHt, Med, yeumal, 

J. & A. CHURCPTILL, New Burlington Street. 


Lectures and Essays. " “ 

By BALl'HAZAR FOSTER, M.D. F.R.C.P., 

Profe.ssor of Medicine in Queen’s College, Physician to the General 
Hospital, Birmingham. 

“ The hook may be taken up with advantage and profit, read with con¬ 
fidence as to its genuineness, and laid down with a feeling of admiration of 
the author's appreciation of clinic 1 facts, and his facile and reasonable 
method of putting them ,”^—Britisk Medical yournal, 

J. & A. CHURCHILI., New Burlington Street. 


SCIENCE PRIMERS IN PREPARATION. 

INTRODUCTORY. By Professor Huxley, 

F.R.S. 

BOTANY. By J. D, Hooker, C.B. F.R.S., 

President of the Royal Society. 

ASTRONOMY. By J. Norman Lockyer, 

MACMILLAN & CO., LONDON. 


Nearly ready, in Svo, cloth, 

INAUGURAD ADDRESS to the British 

Association for the Advancement of Science, at Belfast, August ig, 
1S74. By JO.HN TYNDALI., President. 

London : LONGMANS & CO. 


NOTICE.—To Science Classes.-MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instruments, 
or to forward Estimates on application. Orders exceeding £2 in value 
deEvered free to any railway station in England. 


PHYSICS. 

RODWELL’S NOTES on NATURAL 

PHILOSOPHY. With 48 Wood Engrarings, crown Svo, ss, 

“ We strongly recommend these * Notes' to all who need the intellectual 
refreshment of a weU-arraixged and carefully-written condensation of the 
leading facts and prindples of the chief elements of Natural Philosophy.”— 
Chemical Mews. 

** The author has carefiiHy avoided that atrocious system of giving candi¬ 
dates^ only just such knowledge as may help them to scrape through an 
examinatioii.'’— Nature. 

KOHLRAUSCH’S INTRODUCTION to 

FHYSICAL MEASUREMENTS. Tumskttd from the Second Ger- 

naaa Edidoni by T, H, Waller and H. R. PROCTER. With Engrav- 
SyOi, laur. 

J. & A. CHURCHILL, New Burlington Street. 


STONE IMPLEMENTS.—W. CUTTER 

has received instructions from an eminent Collector to offer for Sale a 
fine and extensive sot of Danish War-hatchets, Knives, Chisels, Sword- 
handles, Balls, Hammers, &c. Some of these specimens are of rare 
types, and in the finest condition : may l>e viewed in the large Room, 
35, Great Russell Street, from 10 to 4, 


fine COLLECTIpN of FOREIGN and 

BRITISH WOODS, consisting of 3,000 examples ; about 2,000 are 
beautifully squared, others are large sections, stems, curious growths, 
Tree Ferns, &c. The whole form a Museum, and have taken a lifetime, 
to accumulate. May be viewed from 10 till 4 in the large Room (which 
is always available for theMisplay of Collections for sale).—W. Cutter, 
Naturalists’ Agent, 35, Great Russell Street, who is ^ways ready to 
purchase or dispose of Minerals, Shells, Insects, &c. Human Skeletons, 
Skulls, &c., kept in stock. 
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DIARY OF SOCIETIES. 


London 

FRIDAY ^ September 25. 

Quekett Microscopical Club, at 8.—On the Salivary Glands of the Cock¬ 
roach. By T. Charters White, M. R. C. S. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provmcial Sqi&cl- 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all who are interested in 
scientific and literary subjects, the Publishers have determz ' 
devote a portion of their Advertisement columns to this purpose, a^id 
to insert lAOTlCES OF MEETINGS, SUBJECTS OF LEG- 
TUBES, &^c., at the nominal charge of One ShiYlmg for each 
insertion. 

The Publishers of Nature will be glad if the Secretaries of 
Societies will aid them in thdr endeavours to make this weekly 
Diary as complete and useful as possible. Notices inte 7 ided for 
insertion thereui must be sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office— 29, BEDFORD STREET, STRAND. 


EVERY THURSDAY, PRICE 4^. 

nature:’ 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column, 'is, 6 d,; gd, per line after, 

£ s. d. 

One-eighth page, or quarter coht 7 nn , . . . o 18 6 

Quarter page, or half a column .i 15 o 

Half a page, or a column .3 5 o 

Whole page .660 

Advertisements must he sent to the Office before 12 dclock 
on Wcdfiesdays. 

Post-office Orders payable to Macmillan & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C 


“ NA TUREr 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 9, bound in cloth, price loj. 6<f. 

Cloth Cases for binding all the volumes, price is, 6 d, each. 

Reading Cases to hold 26 numbers, price 2^. 6 d, 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and remains so by an occasional using, 
lox. sent forP.O. order.—ALEX. ROSS, 248, High Holborn, Lon¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

whichy applied to the nose for an hour daily, so directs the soft cartilage 
of wMch the member consists, that an ill-formed nose is quickly shaped 
to perfection. Anyone can use them, and without pain. Price lOJr. 6d., 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holborn, 
London. Pamphlet sent for two stamps. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, See., for drawing Lissajous* Curves on Cards, or 
blackened Glass for the Lantern ; packed in Deal Cabinet (3 ft. 

X X ft. square), which serves as a Stand for the instrument to 

work on . ... . £12 o o 

Reflectors for projecting the Figures on the Screen . a 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : 1 to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ••• £5 s o 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S. W. 

(Three minutes’ walk from South Kensington Museum). 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

tBjf AJpointnimi to the Royal Institution of Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most cflec- 
tive invention in the curative treatment of Hernia. The u.se of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn_ found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and maybe worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, PiccadiUy. 

Price of 3 Single Truss, 16s., 21X., 26^*. 6d., and 3M. 6d. ] 
,, Double „ 31^. 42J., and S2Jr. 

„ Umbilical,, 42 j. and 52^. 6d. J 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

See., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4^. 6d., ys.Cd., xos., and i6x. each. 
IPostage free. 


JOHN WIilTE, Manufacttirer,"228, Piccadilly, London. 


PURE AERATED WATERS. 



ELLIS’S 

EUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 


CORKS BRANDED *‘R. ELLIS & SON, RUTHIN,” And every 
Label bears their Trade Mark. Sold everywhere, and wliolesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS ;~-W. Best & Sons, Henrietta Street, Clavendish 
Square. 


NATURE.—Wanted clean Copies of Nos. 

10,13, and 116. Nature #, Bedford Street, Strand, W.C. 
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“NATURE” SERIES. 

A SERIES OF rOPULAR SCIENTIFIC WORKS. 


VoL I.—The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, 

F.R.S. With numerous Illustrations. Second Edition, crown 8vo, 3.?. d/*/. 

any stitdent who wishes to make himself, in a comparatively short time, well acquainted with the principles and the 
application of the spectroscope, we cannot recommend a better Review. 

Vol. II.—The ORIGIN and METAMORPHOSIS of INSECTS. By Sir John Lubbock, 

M.P. F.R.S. With numerous Illustrations. Second Edition, crown 8vo, 3.?. 6 d. 

We invite attention to the admirable manner in which the subject of insect metamorphosis is illustrated by excellent figures.” 
-^Field. 

Vol. III.—The BIRTH of CHEMISTRY. By G. F. Rodwell, F.R.A.S. F.C.S., Science 

Master in Marlborough College. With numerous Illustrations. Crown Svo, 3^. 6 d. 

Mr. Rodwell’s work is the product of scholarly investigation. Chemists cannot fail to enjoy it, and those who are not chemists 
will be tempted to enter on the study of its mysteries .”—and Druggist. 

‘‘A thoughtful, suggestive, and decidedly readable Quarterly Jotu^nal of Science. 

The TRANSIT of VENUS. By George Forbes, B.A., Professor of Natural Philosophy 

in the Andersonian University, Glasgow. With numerous Illustrations. Crown Svo, 3^. 6 d, 

T'o be shortly published. 

POLARISATION of LIGHT. By W. Spottiswoode, LL.D. F.R.S. With numerous 

Illustrations, Crown Svo. 

The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 

Anatomy at St. Mary’s Hospital. With numerous Illustrations. Crown Svo. 

On BRITISH WILD FLOWERS, considered in RELATION to INSECTS. By Sir 

JOHN LUBBOCK, M.P. F.R.S. With numerous Illustrations. Crown Svo. 

MACMILLAN & CO., LONDON. 


JUDSON’S DYES_i8 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 


INTEENATIONAL EXHIBITION PEIZE 
MEDAL AWAKDS, 


Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers, 

JUDSON’S DYES.—Dyeing at Home.— 

JUBSON'S simple DYES are mo.st useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any .small article of dre.ss, can easily be dyed in 
a tew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JXJDSON’S DYES. Beautiful effects are thus 
produced in green, pink, brown, and many other colours-—^Use Judson's 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES.— Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JTJDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
.make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 


London, 1851. Paris, 1855. London, 1863. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 


M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Pillischer's 

St- Thomas’s Hospital 
Microscope, 

As supplied to’ the principal Uni¬ 
versities and Hospitals. 

Monocular, ; Binocular, £1010s, 

>ILLISCHER’S New Series ot 
Correction and Immersion Ob¬ 
ject-glasses, from ^ to -A inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

HLLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3^ in., 

145'.; 4^ in., lyx.; 6in., in Wooden 
CnKP:. Tox.. including' a Kew Certificate. 



JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c .—Much trouble may be saved in grinding up colours 
to a uinform rint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other idiades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They rink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent! No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta^ and many other colours. 

SIXPENCE PER BOTTEE, 

Of Oieimris and Oihneii in London, Chemists and Stationers in the 
Country, 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO' 

88, New Bond Street, W., London. 

HOLLOWAY’S PILLS and OINTMENT. 

—^Deranged Stomach.—Sick Headache.—Our comfort, happiness, and 
security depend on the knowledge that most diseases originate by ap¬ 
parently a trifling beginning ; and the large proportion of them spring 
from inattention to the state of the stomach. Professor Holloway has 
turned this knowledge to useful account by discovering medicines which 
rectify the error as soon as it is seen, and save the system from loss of 
appetite, strength, and ener|y, v^hich are, without exception, the at¬ 
tendants on disordered digestion. They ward off likewise the torturing 
sick headache. The Ointment should be well rubbed twice daily over the 
stomach, liver, and bowels; to them it penetrates, and upon them it 
immediately exerts its renovating influence, 
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WORKS IN MEDICINE, &o. 


Dr. McCall Anderson on the TREATMENT 

of DISEASES of the SKIN; with an Analysis of Eleven Thousand 
Consecutive Cases. Crown 8vo, sj>'. 

Dr. T. Clifford Allbutt on the USE of the 

OPHTHALMOSCOPE in DISEASES of the NERVOUS SYSTEM 
and of the KIDNEYS ; also in certain other General Disorders. 8vo, 

15 ^. 

Dn Wilson Fok on DISEASES of the 

STOMACH. Being a Third and Revised Edition of the DIAGNOSIS 
and TREATMENT of the VARIETIES of DYSPEPSIA. 8vo, 
8r. M, 

Dr. Wilson Fox on the ARTIFICIAL Pro¬ 

duction of tubercle in the LOWER ANIMALS. With 

Plates, 4to, td. 

Dr. Wilson Fox on the TREATMENT of 

HYPER PYREXIA as illustrated in Acute Articular Rheumatism by 
means of the External Application of Cold. 8vo, is. ^d. 

Professor Flower’s INTRODUCTION to 

the OSTEOLOGY of the MAMMALIA Lectures at the Royal Col- 
lege of Surgeons. Witli Illustrations. Globe 8vo, /x, 6 d. 

Dr. Wharton Hood on BONE-SETTING 

(SO called) and its Relation to the Treatment of Joints crippled by In¬ 
jury, Rheumatism, luflatumaiion, &c. Crown 8vo, 4^. (id. 

Dr. H. Maudsley’s BODY and MIND : an 

Inquiry into their Connection and Mutual Influence, specially in refer¬ 
ence to Mental Disorder.*;. New Edition, with Psychological Essays 
added. Crown 8vo, 6^. (id. 

Dr. J. Maepherson’s OUR BATHS and 

WELLS: the Mineral Waters of the British Islands; with a List of 
Sea-bathing Places. Fcap. 8vo, 3J. (d. 

Dr. J. Maepherson^s The BATHS and 

WELLS of EUROPE : their Action and U.ses; with Notices of Cli¬ 
matic Resorts and Diet Cures. New Edition, Revised and Enlarged. 
Extra fcap. 8vo, 6s. 6d. 

Dr. E. C. Seaton’s HANDBOOK of VAC- 

CINATION. Extra fcap. 8vo, 8s. 6d. 

xMACMlLLAN & CO., LONDON. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty Wilham IV. 
From los. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8 j. ; Ladies’ Chest Expanders from 5s. 6d. —SAL¬ 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints: and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for .self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 



Dr. Russell Reynolds’ SYSTEM of MEDI- 

CINE. In Svo, price 25X. each. 

Vol. I.—GENERAL DISEASES: or. Affections of the Whole System. 
Second Edition. 

Vol. II.-DISEASES of the NERVOUS SYSTEM and of the S'l'U- 
MACH. Second Edition. 

VoL III.—DISEASES of the DIGESTIVE SYSTEM (continued); Dh ~ 
eas'-.s of the Mouth ; Disease.s of the Keii.piratory System. 

Vol. IV.—DLSEASES of the ClRCDLArORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous 
Systems. [I/i preparation. 

MACMILLAN & CO., London. 


HEALTH FOR ALL. 


P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at /JY., is. and 2 s. g:i. 

Sent free on receipt of 8, 14, or 33 stamps. 

This fine BLOOD Medicine is warranted not to contain a single particle of Mercury, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One trial will convince anyone of their efficacy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new, rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2s. gd. box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Plall, 84, Long Lane, Smithfield, London. 

The Government Stamp is on every box. 


LUNG HEALER, 

FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where everything else has been tried and failed. 

LUNG HEALER quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Ploarse- 
ness, Phlegm, Tickling of the Throat, Shortness of Breath, Incipient Decline, Numbness and Weakness of the Liings, Pains in the 
Chest, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation 
and all the symptoms of Impending Consumption. 

LUNG HEALER strengthens the Lungs and thereby prevents Consumption. The Voice improves; Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in safety after a few doses of LUNG HEALER. 

Sold in bottles at 2 s.gd.hy THOMAS PRESTON, M.B., at the City Medical Flail, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 


Order of any Chemist, 
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SECURITY FROM FIRE AND THIEVES. 

PiClBLE” SAFES 

CAN ONLY BE HAD IN LONDON, AT THE DEP6T, 

12 0, GANITON ST BEET, E.C. 

Chatwood’s Invincible” Safe Depot is situate near King William’s Statue, at the corner 
of Cannon Street’and King William Street. , A Price List containing full details of the conslruc- 
lion of these Safes is forvvrarded post-free on application to Scott and Liddell, Sole Agents, 
The list is Net Cash, and for quality cannot be , equalled, comprising, as they do, the list 2 
.. quality with solid ilange, lock casj, and the frame, and the list 8 quality with intersect ed metal; 

curvilinear edge, claw bolts, and gunpowder-proof unpickable lock. The only secure and 
' reliable Safes .sold, and, as proof thereof, is the only Safe 'made subject to Thirty-six houx's’ 
test with any kind of burglars’ appliances before delivery. ‘ ‘ 

PRIZE MEDALS. • 

Paris, 1867. 'Havre, 1868. Dublin, 1865. Oporto, 1868. Vienna, 1873. 

___J_ ' .. 

120, CANNON STREET, LONDON, E.C; 




L. OEETLING, 

TURNMILL STREET, HEAR FARRINGDON STREET STATION 


(LATE OF 37, MOORGATE STREET, CITY), 

.MANUFACTURER OF 

CHEMICAL, ASSAY, AND-BULLION BALANCES, 

Maker to dbe Bank England, Assay Office of the Royal Mint, &c., &c. 

J 3 y Aj^poifUmenU . , 

Hydrometer and Saccharometer Make^ to the Bo'ard of Inland Revenue. 

Council Medal, 1851 '. „ . . , , . Class Medal, 1854 and 1862 . 

. V A FEW JARTISTS PROOFS ^ 

OF THE 

PORTRAIT of PROF. TYNDALL, F.R.S., D.C.L., LL.D. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have beien printed on India Paper,; and may be had. at -the Office ot NA TURK, 29, Bedford Street, Strand, W.C. 

. PRICE ss. EACH, 

, ■ ' .OR THROUGH ANY BOOKSELLER.. 


MAZELINE 


@ O L D 

{Catalogue post- free,) 


JEWELLERY. 


t8c. GOLr>.—Superseded by. the above imitation Jewellery-r^olid, durable, and cheap. 

18c, GOLD.—^Designs, beautifully copied in the above, ahd not to be detected from the precious metal. 
i8c. GOLD.—Jewellery, is reproduced in all the latest fashions (English,. French, Swhs, Italian, &c.) 

MAZELINE” GOLD JEWELLERY, 

Unequalledin appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
Its i8c. gold appearance, which cannot be detected. 

XV . t, cash prices. 

. xv 255. to 45^. Alberts, ajr. to sr.; Long Chains, 55-. to 8^. 6 d .; Lockets, 2j. to s^. 6 d .; Crosses, is. 6d, to 4^. 6 d. ; Ladies’ Gem Rings, zs. to 

K^per Rings, ir. to ar. 6 d. ; Gents' Finger Rings, zs, 6d. to 6 s.; Bracelets, s^r. to 10s. 6d. : Studs, is. to 3J. 6 d. ; Links, is. to 3^._; 
cieast JNms, ir. to 45-.^^ ; feooches, ijr. 6 d, to 7^. 6 d. ; Ear Rings, is. 6d. to 6r. 6 d.: Sets (en state), Brooch and Ear Rings, S-J- ^d. to 10s 6d. ; Pencil 
Case.s, 2^. to 4J 6^.; Gents’ Si^ke Rings (Plain Head), 3^. 6 d., Head set with Brilliant, &c , 

I ne rropnetors navn^ devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to oher 
ana guarjmtee against all other competitors a superior, well-finished, and correct irhitation of the precious metal, at prices within the reach of all. 

persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the! same prices ; 

we therefore beg to put tlapnbhc on their ^axd against such deceptions. , 

JN .Ji. JLvery watch is guaranteed for two years. Names and Addresses should he distinctly and clearly written in full. 

Full-priced Catalogued and Press Opinions of the « MAZELINE ” GOLD JEWELLERY to be obtained ot 

,, MESSRS. MACMILLAN & CO., 

..WHOLESALE AND RETAIL JEW.ELLERS AND ELECTRO LINE MANUFACTURERS, ' 

.''.■ ''t',:' 17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

AOffice, Bishopsgate StreetWithout, London, E.C. 

^ : AGEINTS WANTED for the aboVe th roughout the United Kingdom. LIBERAL TERMS- 

^ Clav, i^Taylor, at 7 ^d 8, Bread Street HilL In the City of London, and published by Macmillan Co., 

at tneand 30, Bedford' Street, Cbvaot ^'Gardea.—TnuRsnAv, September 24,1874. 





A WEEKLV ILLUSTRATED JOURNAL OF SCIENCE. 

** To the solid ground 

Of Nature trusts the mind whiek builds for aytP — Wordsworth 


No. 2S7, VoL. lo] THURSDAY, OCTOBER i, 1874 [Price Fourpence 


Registered as a Newspaper at the General Post Office. 


‘‘NATURE/^ 

The Fourth Edition of Naturk for August so, containing a Stefu 
Engraving of Professor Tyndall and bis Inaugural Address at the 
Meeting of the British Association at Bm p’ast, is now exhausted 
with the exception of a very few Copies, which may be had at the Office, 
price One Shilling each. 

29, Bedford Street, Strand, 


YORKSHIRE COLLEGE OF SCIENCE, 
LEEDS. 

President-Lord F. C. Cavendish, M.P. 

The FIRST SESSION will commence on MONDAY, October 26th, 
1874, and terminate July 23rd, 1S75. 

CLASSES. 

Mathematics—Professor A. W. Rucker, M.A., Fellow of Brasenose Col¬ 
lege, Oxford. Fee, ;^3 13.?, 6^/. per ses.Hion. 

rxperimental Phy.sic.s-Profe.ssor A. vV. Rucker, M.A. Fee, JI2, i2.f. 
per --easion. 

General Cbcrai.‘:try—Profes.sor T. E. Thorpe, PhD. F.R.S.E. F.C.S. 
Fee, £4. 4^, per session. 

Chemical Laboratory—-Professor T. E. Thorpe, Ph D, Fee, from X4 4.?. 
per month ; whole .se.s.sicm, 17 17-?. 

Geology and Mining - Profc.ssor A. Green, M.A. F.G.S., late Fellow of 
Gonville and Cains College, Cambridge. F<!e, ,1^4 4.T. per sesision. 

Textile Indu.stries-—Profc.ssor William Wnlker (tCndowed by the Clotli- 
workers' Company, London). Fees : Course A, ;dio jos. ; Cour.se B, £s S-''- 

The arrangement for Evening Cla.sses will be announced hereafter. 

Pro.spectuses of the Courses of Lecture.s are now ready, and may be had 
by written application to the Secretary. 

J. D. XT EATON, Chairman. 

Sept. 24, 1874. HENRY H. SALES, Secretary, 


STATISTICAL SOCIETY. 

NOTICE is Hereby Given, that the STATISTICAL SOCIETY Ii»s 
changed its quarter.*;, and that from ibis date—the 29th September, 1874—its 
address is SOMERSET HOUSE TERRACE (Kind's CoHege Entra-.cc), 
STRAND, W.C., LONDON. 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOL, 

THREE OPEN SCHOLARSHIPS and TWO EXHIIilTIONS, 

October 1874. 

For particulars apply to the Dean, St. Mary’s XIospital, Paddington, W. 


KING’S COLLEGE. 

GEOLOGY—EVENING CLASSES. 

ACour.ee of Thirty Lectures on GEOLOGY and PALEONTOLOGY 
■will be given by the Rev. THOS. WILTSHIRE, M.A. F.G.S., on Mon¬ 
day Evenings, commencing October 5. There will be, in addition, two or 
more Field Lectures m the neighbourhood of London on Saturday Alter- 
noons in the Lent Term, and an Excursion ot two or three days' duration 
at a distance from London in the Easter Term. 

For additional inforination apply to the Secretary, King’s College, Strand, 
London. 


[All Rights are Reserv^-d. 


LONDON LIBRARY, 

12, ST. Jx\MES'S SQUARE —Founded in 1841. 

Patron— H.R.H. The Prince of Wale.*;, 

President— Thomas Carlyle, Esq. 

This Library contains 90,000 Volumes of Ancient and Modern Literature, 
in various Languages. Subscription, ;d3 a year, or £1 with Entiance Fee 
of £6 ; Life Membership, £q6. 

X'ifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half-pa.st Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


TWO COURSES of LECTURES on GEO- 

LOGICAL MINERALOGY will be given at King's College, London, 
by Profc.ssor TENNANT, to which the Public are admitted on paying 
the College Fee.s. One Course is given on Wedue.sday and Friday 
Marning.s, from Niue to 'I'cn o'clock, commencing WEDNES 1 >AY, 
October 7th, and terminating at Easter, 1H75. I'lie other Course is 
given on Thursday Evenings trom Eight to Nine, commencing (Jetoher 
Bth. 'J’hc Lecture.s are illustrated by a very extensive CoUcction of 
Specimens. 

PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY 
is given by Professor TENNAN'P, B'.G.S., at his residence, 149, Strand, 
W.O. 


QUEENWOOD COLLEGE, near STOCK* 
BRIDGE, HANTS, 

Sound General Education for Boy.s. 

Special attention to Science, particularly to Chemistry, both theoretical 
anti practical. 

References to Dr. Debus, F.R.S.; Dr. Ffankland, F.R.S.; Dr, Roscoe, 
F.R.S. ; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr, Williamson. F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION — 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Ai alyses and investigations conducted.—Apply to Prof. 
E. V. Gardner, F.E.S., F.S.A., 44* Berners Street, W. 


MEDICAL EDUCATION of WOMEN.— 

A MEDICAL SCHOOL for WOMEN will be Opened in London pn 
October 12th.—All particulars can be obtained from the Secretary, Miss 
Heaton, 30, Henrietta Street, Brun.swick Square, W.C. 


Mr. C. H. lake ("Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS; Tesri- 
monials from the late J. S. Mill, Dr. Tyndall, &c. Science receives 
careful attention.—Withernden» Caterham, Surrey. 
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MATRICULATION EXAMINATION, LOND. UNIV., January 1875. 

F, A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his College, RKAl'lS WITH, PUPILS for this Kxam. 
He IS assisted by efficient Lecturers in French, Chemistry, and Classics, 
and has been particularly successful for this Exam., having passed hfty- 
seven Pupils, to whom reference can be given. Two of these passed m 
the Honours list in January 1:873, seventh and fourteenth respectively. 
A Class will conirneucc early in September, and atjother early in October. 
Fees for the two, /i'14 and lo^. respectively. For further particulars, 
address 24, Old Scfuare, Lincoln’s Inn, iW.C.—A few Residents can be 
accommodated in Mr, Hanbury’s house at Claphami. 


PRELIMINARY EXAMINATTON IN ARTS, ROYAL COLL. SURG., 

December 1874. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, PREPARES PUPILS for this Exam 
He is assisted by efficient Lecturers in French and Chemistry, and has 
passed several Pupils for this Exam., to whom reference can be given. 
Terms from 8 to 12 Guineas, according to subjects taken up and time 
of joining the class. For further particulars, address 24, Old Square, 
Lincoln’s Inn, W.C. 


EVENING SCIENCE LECTURES—Mr. 

W. J. WILSON, E.C.S. F.P.S. (Demonstrator of Practical Physics 
at South Kensington), will commence the following Courses of Lectures 
in the Theatre of the Pirkbeck lni,Litution, Southampton Buildings, 
W.C., on October 1st and 2nd:— 

Acoustics, Light, and Heat, 30 Lectures, on Thursdays, at 8 p.m. 
Electricity and Magnetism, 30 Lectures, on Fridays, at 8 p.m. 

Fee for one Course, 5?. ; for the two, 7s. 6d. For detailed Syllabus, par¬ 
ticulars of Special Rrizes, &c., apply to the Librarian. 

At the Class Examinations of the Science and Art Department, May 1874, 
130 Papers in Physics were wqrked by Mr. Wilson’s Pupils, with the fol¬ 
lowing resultsOne Studentship in Physics at South Kensington, one 
Silver Medal, ong Bronze Medal, 87 First Class Certificates with Queen’s 
Prizes, 41 Second Class, two failed. In May 1873, 68 Papers worked; 
45 First Class, 23 Second Class, and 7ioTi.e failed. 

MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and Pass Examinations by a High Wrangler 
and Nat. Science Man. Successful in Tuii-ion. In the Country by 
Correspondence. Classes visited.—J. F. Blake, 6, Weils Road, Regent’s 
Park, N.W. 

PRELIMINARY EXAMINATIONS of the 

COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. l^RLE *BENHAM (formerly of King’s College, London, author of 
several works), compiled, expres>ly for his own Pupils, Guides to 

the above, containing upwards or 400 question.s and an.swers on all the 
.subjects of examination, has CLASSES READING at his residence at 
Hamp.stead (where he receives a few re.sident Pupils) and in the Temple, 
i jr these Exatninations. For references to Noblemen, Members of Par¬ 
liament, Ibocfbrs of eminence. Queen's Counsel, &c.,' address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's PublLshers. 


SCIENCE TUITION by CORRESPON- 

DENCE.—|i'or terms, apply to D.C.L,, care of Macmillan and Co., eg, 
Bedford Street, Strand, London, W.C. 

PRIVATE TUITION.—A Clergyman of 

long experience and uniform success in Tuition, RECEIVES FOUR 
VUPl LS. Home comforts combined with great educational advantages. 
I'he highest references.—M A'.', cajre of Editor of Nature, 29, Bedford 
Street, Strand, W.C. 

MICROSCOPE by Smith and Beqk for Sale, 

with_Sub-stage, three Eye-pieces, best Objectives, and a quantity of ex¬ 
pensive acce^sories. The whole in Mahcgany Cabinet, and cost ;^5o. 
To be sold for £28.—Apply bv letter to'R.B., care of Macmillan and 
Co., 29, Bedford Street, Covent Garden, W.C. 

A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Natural Science, together with all 
the usual branches of Education. Highest references can be given.— 
Address, care of the Publishers of Nature, 29, Bedford 

Street, Covent Garden, W.C, 

MICROSCOPE for Sale, very Cheap, First- 

class Stand,with complete Mechanical Movements, A and C Eye-piece's, 
i (adjusting) Objectives, &c. Upright Cabinet with drawers.—For 
price and other particulars apply by letter to J.B.D., care of the Pub¬ 
lishers of Nature. 

SCIENTIFIC LECTURES.—A Gentleman 

, wh o is a M.A., will be glad to make arrangements for Lecturing on 
Scientific Subjects to Schools. Institutes, &c.—Address for further par- 
^ , ri6%rs to S.E.P., care of Macmillan and Co., 29, Bedford Street, 
''Steaiid^;W,Gv ' 


SUNDEWS—DROSERA ROTUNDIFO- 

HA.— 9 ee Nature for September 3, p.T(]:e 367. One Plant, ad., or six 
Strong ill flower, or seed, 2jr. Free by post. 

A. W., Highampton, Devon. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “ Lyell’s Students’ Elements 
of Geology," and facilitate the important study of this science, can be 
at 2, s, 10, 20, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, lio.ssils, and Recent Shells. Geological Maps, Ham¬ 
mers, all the Recent Publications. &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNaNT, IT.R.G.S., at his residence, 149, Strand, W.C. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose, 100 Example.^, 25; 200 ditto, loj. to 
£3 xos.; 300 ditto, ;i6'4 10.?. to ; 400 ditto, ^^6 to ^8 ; 500 ditto, 48 8 a 
tojCxo lOA. Including Half Fossils, 250 Examples. ;43 loj. 6d.; 400 
ditto, £6. 150 FOSSILS illustrating Morris's Chart or Lyeli’s 

Manual, 30A ; 250 ditto (mostly of the species figured), £ 3 ; 350 ditto, 
to £6. RECENT SHELLS : 100 genera, £1 ; 200 ditto, £2 zos. 

ALFRED BELT.,, 5, Grafton Street, Fitzroy Square, London. 


STONE IMPLEMENTS.->-W, CUTTER 

has received instructions from an eminent Collector to ofler for Sale a 
fine and extensive set of Danish War-hatchets, Knives, Chisels, Sword- 
handles, Balls, Hammers, &c. Some of these specimens are of rare 
types, and in the finest condition : may be viewed in the large Room, 
35, Great Russell Street, from 10 to 4. 

THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48 , ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—100 Specimens ... . One Guinea. 

British Fossils—100 „ .. One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 

Dftaihd Catalases :/^f.’dfrce. 


NOTICE.— To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX- 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instruments, 
qr to torward Estimates on application. Orders exceeding in value 
delivered free to any rallAyay station in England. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From 10s. each. SALMON ODY & CO,, by appointment to the Army 
and Navy, 292, Strand, London! Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8j. ; Ladies’ Chest Expanders from 5^. 6d. —SAI.- 
MON ODY & CO, 292, Straiid, London. Established 1806. 


ELASTIC STOCKINGS for Vqricosq Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-mea.suremeat and prices post Iree. SALMON 
ODY & CO., 292, Strand, London. 


TUITION in CLASSICS, ENGLISH LAN- 

GUAGE, HISTORY, and LITERATURE.—An experienced Tutor 
attends Schools and Families, in London or the Country, to teach the 
above Subjects. ' Prepares for the Public Schools, Universities, and the 
Army.—Address XuTOR, 15, Gledhow Terrace, South Kensington, 
S.W. 


The REV. L. HENSUEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant 'Tutor of Trinity College, Cam¬ 
bridge. receives several Pupils to prepare for the Universities and other 
examinations; and has now vacancies. 
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Price 25 . 6if., free by post for 25. \ od , 

THE NEW QUARTERLY MAGAZINE 

FOR OCTOBER.- 


Contents. 

** Travels in Portugal.” (Concluded.) By John T.atouche. 

“The Fauna of Fancy.” By Frances Power Cobbe. 

“A Sea Changeling.” A Novel. By the Author of “ Olive Varcoe."” 

“ Spiritualism in England.” By Nathaniel A Harne.ss. 

“Ihe Chrracterot Goethe.” By Robert Buchanan, Author of “White Rose 
and Red.” 

“ Small Farms.” By Richard Jefferies. 

In the Rue Froide.” A Tale. By Katharine S. Macquoid, Author of 
“ Patty.” 

London : WARD, LOCK, & TYLER, Warwick House, Paternoster Row. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Entomologist to give every information about In- 
sect.s : more especially to work out the history of those which attack Fruit 
and Forest Tree.s, Vegetables, Root and Seed Crop.s, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium tor the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co., Stationers’ Hall Court. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

Sd. MONTHLY, or POST-FREE, 65. 6d, PER ANNUM. 

The “ Journal of Industry ” is is.«ued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industria 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of u.sefui Patents and Inventions. 

Reports and Corre.spondence on Science in its Relation to Industrial and 
Commercial Progress. 

*** This Journal has now the Largest Circulation of any Publication of the 
kind in the Wo-rld. 

Published by WILLIAMS & COMPANY, 7, Boltfourt, Fleet Street, 
London. 


MACMILLAN’S MAGAZINE. 

No. 180 FOR OCTOBER. 

Prick xs. 

CONTENTS. 

1. —“Joseph Priestley.” By Professor Huxley, F^R.S. 

2. —“ Castle Daly: The Story of an Irish Home Thirty Years Ago.” Chap. 

tersXXn.—XXIV. 

3. —“Scholars and Friars, a Chapter in the History of Ecclesiastical 

Strife.” By George L. B. Wildig. 

4. —«‘On Mr. Svinburne's ‘Bothwell.'” 

5. —“ Lady Duff Gordon.” A short Memoir, by her Daughter. 

6. —‘'The Fool of Five Forks.” A 'J ale. By Bret Harte. 

7. —“ The Poor Whites of India. A Few Words regarding them.” By Sir 

Alexander Arbuthnot, K.C.S.I. 

8. —“ Prussia and the Vatican.” II. The Relations between Church and 

State in Prussia up to 1850. 

“ Note to Article on ‘Dies Iras.' ” 

MACMILLAN & CO., London. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hbnry Trimkn, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew, 

Subscriptions for 1874 (125. post free in the United Kingdom) payable in 
advance to the publisners, Messrs. Ranken and Co., Drury House, bt. 
Mary-le-Strand, London, W.C., ofwhom may be obtained the volume for 
1873 (price 165. 6d. bound in cloth); also covers for the volume (price w.), 
and bade numbers. i 


‘‘THE GARDEN/' 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“THE GARDEN” is conducted by William Robinsoil F.L.S-, Author 
of “Hardy Flowers,” “Alpine Flowers for English Gardens,” “ The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
Land.scape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhou.se and Stove, 
The Household 
The Wild Garden. 

The Kitchen Garden, 


* THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at ^d. per Copy. It may also be had direct from the 
Office at 55. for a Quarter, 91J. gd. for a Half-year, and 1.95. td. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, W, C. 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

The Zoologist established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s “ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturali.cts those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural Hi.story. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, x. Paternoster Row. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL {commencmg 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoi’oii^hly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtafnable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


THE BREWERS' GUARDIAN: 

A Fojtoightly Paper devoted to the Protection of Brewers’ Interests* 
Licensing, Legal, and Parliamentary Matters. 

■Review of the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers' Society. 

(Founded 1822.) 

“ The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing intere.«ts. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, u. each. Registered for transmission abroad. 

Offices—s, Bond Court, Walbrook, London, E.C. 


Price 145., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents :—The Prologue—Tyrrhenian sand Turanians—Ethnographical 
Notes on the Etruscan People—^The Etruscan Mytholo^—The i truscan 
Numerals—Epitaphs—Words denoting Kinship-7“1 he Bilingual Inscrip'iona 
—Forms of Dedication—The Ancient Vocabularies—Names —7 be Epilo^uac. 

London: MACMILLAN & C- 
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THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO^ 

Devoted to Chewustry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &g. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to Uitited 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Ih-actical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and PricCsS Current of Drugs 
and Chemicals of every description are given in each number for Kew 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO.., PUBLISHERS, 

Spruce Street, New York; 48, Hanover Street, Boston; and 1:49, Souih 
4th Street, Philadelphia, Pa., U S.A. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algkrnon Clarkb, Secretary to the Central Chamber ol 
Agaculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ol 
18,000 members), besides giving original papers on practical fanning, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the fiirst post 
on Tuesday morning. Price 3a,, or prepaid, isr. a year post free. 

Published by W. PICKERING, ai, Arundel Street, Strand, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 

Conducted by J, W. Dougt.as, R. McLachlan, F.L.S., E. C. Ryk, and 
H. T. Stainton, F.K.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and e.specialiy on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. 1 . to V. (strongly boui»d in dothl may be obtained by purchasers of 
the entire set to date, at the increa.sed price of xos. each ; the succeeding 
vols. may be had separately or together at ys. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, Stc., should be sent to the Editors at the at)Ov» 
address- 


AN ELEMENTARY TREATISE ON 

STEAM. By JOHN BERRY. B.E , Whitworth Sdiolar, F.CS., 
late Lecturer on Physics at Clifton College. 4s. 6d. 

When hoy.s have acquired an elementary knowledge of Experimental Me¬ 
chanics and Heat it is well to teach them the application of the principles they 
have learnt, by some such course as is sketched in the present work, before 
proceeding to Electricity, Acoustics, and Light. The numerous examples 
and exercises will prove useful in all Physics cla.sses ; whether the whole 
course is followed or not; to candidate.s for scholarships at the Universities 
and to boys preparing for the exaniiuatious at Woolwich and Cooper’s 
Hill. 

MACMILLAN & CO„ LONDON. 


Nearly ready. 

CHRISTIAN PRAYER and GENERAL 

LAWS ; BURNEY (Cambridge Philosophical, £100) PRIZE ESSAY. 
Also an Appendix examining the views of Messrs. Robert on, Knight, 
Brooks Tyndall, and Galton. By GEORGh J ROMANES, M.A. 
The E.ssay contains much original matter relating to the ph.losophy of 

ScieiiKC. 


BOOKS ON SCIESCE. 


The GEOLOGY of the VALLEY of the 

THAME.S. By JOHN rHrLl.l.I\S,_M.A. F.R.S., Profcs.sor of Geo- 
l<»gy in the University of Oxford With Coloured Map aud numerous 
Hiuslrutious. Bvo, aii'. 

*‘11 does not often full to our lot to open a book devoted to Science, and 
to derive from it the large amount of pleastne, and at the same time ol real 
in.struction, which we have found in tlie jiages of this vohmci."—A/)if»a'UM. 


VESUVIUS. By John PhilUps, M.A., 

F-l^.S. With numerous Maps and Illustrations. Crown 8vo, icu. 6 L 

**Piofessor Phillips has undertaken to give an atitlientic history of Vesu¬ 
vius from the days of Crassim to the end oi loififci, and to explain the pheno¬ 
mena of the burning mountain according to the law.s of a rigid induction. 
His plan has been succe.s.sfully carried out, and has resulted in a work of 
high value."— PciU Mall Gazette^ 


DESCRIPTIVE ASTRONOMY. A Hand- 

book for the General Reader, and also for practical Observatory work. 
With 224 lHu.stratioii.s and nunxTOiLS Table.s. Bv G. F. CHAMBERS, 
F,R.A.S., Barrisier-at-Law. Demy 8vo, cloth, 856 pp., price 21^. 


CHEMISTRY FOR STUDENTS. By 

A. W.WILLTAMSON, Phil. Doc. F.R.S., Professor of Chemistry. 
University College, London. New Edition, with Solutions. Extra fcap. 
Svo, cloth, price 8^. 6 a, 


EXERCISES IN PRACTICAL CHEMIS¬ 
TRY. By A. G. VERNON HARCOURT, M.A. F.R.S., Senior 
Student of Christ Church, and Lee’s Reader in Chemistry ; and H, 
G. MADAN, M.A., Fellow of Queen’s College, Oxtord. Series I., 
Qualitative Exercises. Second Edition. Crown Svo, price ys. 6a, 


AN ELEMENTARY TREATISE ON 

HEAT. By BALFOUR STEWART. LL.D. F.R.S,, Brofes-sorofNetu- 
ral Hi.srory in Owens Collf'ge, Manchester. Ext. fcap Svo, with nume¬ 
rous W'oodcuLs and Diagrams, ys, 6d, New Edition, revised and 
enlarged. 

_**The publication of tins manual i.s exceedingly well-timed ; it includes 
within narrow limits the leading fact.s and principles of this younger-born 
of the Science.s, aud for the mastery of the greater portion of the contents 
only requires ordftiury intelligence on the part of the xi:z.d^vP^SJ>eciator. 


FORMS OF ANIMAL LIFE. Being Out¬ 
lines of Zoological ClaK.sification ba.sed iipon Anatomical Investigation, 
and illu.strated by De.scriptions and Specimens and of Figures. By G. 
ROLLESTON, M.D. F.R. S., Linacrc Professor of Physiology, Ox¬ 
ford. Demy Svo, price i6i'. 


A TREATISE on ACOUSTICS. By W. 

J. DONKIN, F.R.S, Savilian Professor of Astronomy in the Univer¬ 
sity of Oxford. Crown Svo, price ys. 6a. 


A SYSTEM OF PHYSICAL EDUCA- 

TION; Theoretical and Practical. With 346 Illustrations drawn by 
A. Macdonald, of the Oxford School of Arc. By ARCHIBALD 
MACLAREN, The Gymnasium, Oxford. Ext. fcap. Svo, price ys. 6d, 

“ 'I’he work before us is one which should be in the hands of every school¬ 
master aud schoolmiHress. It is marked in every line by good sense, and 
is so clearly written that no one can rnmtake its rules,’’— Laiicet. 


ELEMENTS OF NATURAL PHILOSO¬ 
PHY. By Sir W. THOMSON, LL.D. D.C.L. F.R.S., Professor 
of Natural Philosophy, Glasgow: and P. G. TAIT, M.A., Profeaso:^ 
of Natural Philosophy, Edinburgh. Part I, Svo, gs. 


, Oxford: Printed at tlie Clarendon Press, and Published by 
1 MACMILLAN & CO., London, Publishers to the University. 


MACM LL\N & CO.. Cambridge. 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 

The next WINTER SESSION will commence on THURSDAY, 
Oct. ist, 1874., when the Introductory Lecture will be given at 3 p.m. by 
SAMUEL FENWICK, M.D., Assistant Physician to the Hospital. 

General Fee to Lectures, with two years’ Practical Anatomy, and Hos¬ 
pital Practice, 90 guineas, payable in two instalments of 45 guineas each. 
Library Fee, ia Special entries can be made to Lectures or Practice, 

The Hospital contains 600 beds. There are Medical and Surgical Wards 
for Children, Wards for Syphilis, Special Departments for Diseases of 
Women, Diseases of the Eye, Diseases of the Ear, Diseases of the Skin, 
and special arrangements for Diseases of the Throat. A Maternity Depart¬ 
ment exists for the delivery of lying-in women at their own homes. 586 
cases were attended last year by the Students of the Hospital. 

For instruction in Mental Diseases, Students can attend without further 
ee the practice of Dr. John Millar, Superintendent of Bethnal House 
Asylum, a few minutes’ walk from the Hospital. 

Clinical Lectures, both Medical and Surgical, will be given every week, 
and practical instructions imparted in all the departments. 

The In-patients during 1873 were 5,613, and the Out-patients 43,808 ; 
total, 49,421. 

At the Medical College, which has been enlarged. Lectures will be given 
on all the subjects required by the Examining Boards. 

Memders o/the Sta£- and Lectw'ers ai the College. 

Mr. J. Luke, F.R,S. Dr. Stephen Mackenzie Dr. Head 
Mr. John Adams Dr. A. E. Sansom Dr. Palfrey 

Mr. Curling, F.R.S. Mr. Jonathan Hutchin- Mr. H. J. Barrett 

Dr. Herbert Davies son Mr. A. W. Barrett' 

Dr. Andrew Clark Mr. Maunder Dr. Letheby 

Dr. Ramskill Mr. Couper ^ Dr. Meymott Tidy 

Dr. Langdon Down Mr. Walter Rivington Dr. Prosser James 

Dr. Hughlings-Jackson Mr. Jas. Adams Dr. Morell-Mackenzie 

Dr. Sutton Mr. waren Tay Mr. J. E. D. Rogers 

Dr. Fenwick Mr. McCarthy Mr. Gilbert Baker 

pr. Woodman Mr. Reeves 


The following Prizes and Appointments are open without any further pay¬ 
ment to Students paying the general fee of 90 guineas 

Seven Scholarships, to be offered for competition in the Winter Session: 

1. A Scholarship of ;^3o to the Student of less than three months’ stand¬ 

ing who passes in October the best examination in the subjects re¬ 
quired at the Preliminary Examination. 

2. A Scholarship of ;^20 to the Student of less than three months’ stand¬ 

ing placed second in the above examination. 

3. A Scholarship of ;^2o in Human Anatomy for first-year. Students ; to be 

awarded in April 1875. 

4. A Scholarship, value ;^25, in Anatomy, Phy.siology, and Chemistry, 

for first-year and second-year Students; to be awarded in April 
1875. 

5. A Hospital Scholarship, value ;42o, for Clinical Medicine; to be 

awarded in April 1875. 

6. A Hospital Scholarship, value ;<I20, for Clinical Surgery; to be 

awarded in April 1875. 

7. A Hospital Scholarship, value ;^2o, for Clinical Obstetrics, to be 

awarded in April 1875 ; and a Prize of £$ to the Student who has 
attended most Midwifery Cases for the Hospital during the pre¬ 
ceding twelve months. 

The Duckworth Nelson Prize, value ;^io, for Practical Medicine and Sur¬ 
gery (Biennial), 1875. 

Money Prizes to the value of 60 given annually by the House Committee 
for zeal in Dressing Out-jjatients and knowledge of Minor Surgery. 

Certificates of Honour in all the Classes according to the results of the 
General Examinations at the end of the Session, and Special Certificates to 
those who have filled with credit the duties of the Hospital Appointments, 
t Four House-Surgeoncies, tenable for three or six months, and Dresser- 
ships to In-patients, open to all. 

Dresserships to Out-patients, with the privilege of competing for the Prizes 
above mentioned. 

The office of the Resident Medical Officer, tenable for two years, with a 
salary of tke first year, and £xoo the second year. 

The Office of Junior Resident Medical Officer, tenable or six months. 

Four Medical Assistantships, held for three months, with residence and 
board in the Hospital for three weeks. 

The office of Resident Accoucheur, tenable for six months. 

N.B.—The holders of all the resident offices are provided with rooms and 
board free of expense. 

Four offices of Clinical Assistants in the Out-patients’ Department, each 
at a salary of ;>^40. 

The office of Medical Registrar, salary 25 guineas. 

The office of Surgical Registran salary 35 guineas. 

Prosectors of Anatomy, ward Clerks, and Post-mortem Clerks, 


A Prospectus, giving details, will be forwarded on application to the 
Bedell of the London Hospital Medical College, Turner Street, E. 

Further information may also be obtained from Mr. James E. Adams, 
Treasurer, 10, Finsbury Circus, E.C. ; or Mr. Waren Tay, Vice-Dean, at 
the Medical College. 


PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS. 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

CORKS BRANDED '^R. ELLIS & SON, RUTHIN,” and every 
Label bears their Trade Mark, Sold everywhere, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTSW, Best & Sons, Henrietta Street, Cavendish 
Square. 



W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

lEy Appointment to ike Royal histiiution of Great Britain), 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

^ - 

ESTABUSBED 1843. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 

Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly Full Black, j Flows easily from the Pen. 

Does not corrode Steel Pens. I Blotting-paper may be applied at the 

Is cleanly to use, and not liable to j moment of writmg. 

Blot, 1 

TO BE HA D OF ALL STA TIONERS. 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 
Awarded to J. S. FRY & SONS, 

CARACAS 


FRY’S 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 




^^uinea 


Sound and Bright for Summer Use. 



WALTFIAM BROS., BREWERS, STOCKWELL. 


HOLLOWAY’S OINTMENT.—Bad legs, 

wounds, ulcers, and all descriptions of sores, are cured by the proper 
and diligent use of these inestimable preparations. To attempt to cure 
a bad leg by plastering the edges of the wound together’ is folly, for 
should the skin unite, a baggy diseased condition rdnains underneath, 
to break out with tenfold fury in a few days. The only rational perm.a- 
nent treatment, as indicated by nature, is to reduce the inflammation in 
and about the wound, to soothe the neighbouring’ nerves, to cool the 
heated blood as it courses along its vessels, and to render its watery 
icherous discharges consistent and healthy* Holloway's Pills should 
likewise be taken to purify the blood and expel the noxious humour from 
the system. 
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In crown 8vo, with 49 Diagrams, price 65. 

BRINKLEY’S ASTRONOMY, revised and 

partlv rewritten, with Additional Chapters, and an Appendix of Ques¬ 
tions for Examination. By JOHN WILLIAM STUBBS. DJL, Fel¬ 
low and Tutor of Trinity College, Dublin; and FKANCtS B'RUN- 
NOW, Ph.D., Astronomer Hoyal of Ireland, and Professor of Astronomy 
in the University of Dublin, Second Edition, enlarged and improved. 

London: LONGMANS & CO, 


SCIENTIFIC WORKS BY THE REV. PROVOST T.LOYD. 

Now ready, in 8vo, price ro^. cloth. 

A TREATISE on MAGNETISM, General 

and Terrestrial. By HUMPHREY LLOYD, D.D. D.C.L., Provost 

of Trinity College, Dublin, Professor of Natural Philosophy in the 
University. 

By the same Author, Third Edition, price los. 6d. 

The WAVE-TIiEORY of LIGHT. 

London: LONGMANS & CO. 


Nearly ready, in One Volume, crown Syo, ao Plates and numerous Woodcut 
Illustrations. 

TRANSITS of VENUS; a Popular Account 

of Past and Coming Transits from the first observed by Ilorrocks, a.d. 
1639, to the Transit of a.b. arte. By RICHARD A, PROCTOR, 
B.A. &:c.. Author of “The Sun," “Other Worlds than Ours,” “The 
Universe,’' &c. 

London: LONGMANS & CO. 


DR. TYNDALL’S ADDRESS. 

Now ready, in 8vo, price 3^. cloth. 

ADDRESS Delivered before the British 

Association at Belfast; with Additions and a Preface. By JOHN 
TYNDALL, F.R.S., President. 

London ; LONGMANS & CO. 


Just published. 

IMPORTANT EDUCATIONAL ANA- 

, TOMICAL WORKS (Physiological and Artistic), prepared and pub¬ 
lished for the Department of Science and Art. 

SEVEN LIFE-SIZED DIAGRAMS of the HUMAN BODY. By 
JOHN MARSHALL, F.R.S. F.R.C.S.. Professor of Anatomy to the 
Royal Academy. , Designed expressly for Artists and Art Schools. 

ELEVEN LIFE-SIZED PHYSIOLOGICAL DIAGRAMS of the 
HUMAN BODY. By JOHN MARSHALL, F.R.S. F.R.C S., 
Professor of Surgery to University College. An entirely new edition, 
revised and extended. 

Price 1S5. 6d. each Sheet, coloured on paper, 7 ft. 3 in. by 3 ft. 9 in, 

NINE BOTANICAL DIAGRAMS for the USE of Lecturers, Schools, 
&c; 

Price the set. 

Prospectus of the above Works on application. 

London: ALFRED TARRANT, n, Serlc Street, W.C.; CHAPMAN & 
HALL, Piccadilly, and all Booksellers. 


Dr. Russell Reynolds’ SYSTEM of MEDI- 

CINE. In 8vo, price 25^, each. 

Vol. I.—GENERAL DISEASES : or. Affections of the Whole System. 
Second Edition. 

Vol. II.-DISEASES of the NERVOUS SYSTEM and of the STO¬ 
MACH. Second Edition. 

Vol. III.—DISEASES of the DIGESTIVE SYSTEM (continued); Dis- 
eases of the Mouth; Diseases of the Respiratory System. 

Vol. IV.—DISEASES of the CIRCULATORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous 
Systems. [Rg. ^rrjxxratmi. 


MACMILLAN & CO., London. 


DH. LIONEL BEALE'S WORKS. 

^KOTOPLASM.—I. Dissentient, 2. Demonstrative. 3. Speculative 
Third Edition.. J. & A. Churchill. 
^•(gO^PLASM, or LIVING MATTER. 16 Plates, 6 d, J, & A. 

3. JS?SEASE GERMS, and an the TREATMENT of the FEVERISH 
STATE. Second Edition. 28 Plates. 6 d "I Br A rwn-oTWTT t 

^ kimey MSEASES URINAR^ DEP^^ 

DISORDERS. Third Edition, 25s. J, & A. Churchill 

5-^mystery ofLIFE: iuR4lytoSirVraS<£u^ 3 ^. J. & 

M^ROSCGPE m MEDICINE. Fourth Edition, much enlarged. 

J* Chuechill. rT_ , 

to WORK Trith the MICROSCOPE, err. HASRts5N,M M^L 


WORKS IN MEDICINE, k. 


Dr. McCall Anderson on the TREATMENT 

of DISEASES of the SKIN; with an Analysis 'of Eleven Thousand 
Consecutive Cases. Crown Hvo, 5^'. 

Dr. T. Clifford Allbutt on the USE of the 

OPHTILATrMOSCOPE in DISEASES of the NERVOUS SYSTEM 
and of the KIONICYS ; also in certain other General Disorders. 8vo, 

iSJf. 

Dr. Wilson Fox on DISEASES of the 

STOMACH. Being a Third and Revised Edition of the DIAGNOSIS 
.and TREATMENT ^of the VARIETIES of DYSPEPSIA. 8vo, 
Sj. ()d. 

Dr. Wilson Fox on the ARTIFICIAL Pro¬ 

duction of tubercle in the LOWER ANIMALS. With 

Plates, 4L0, 3,9. 6d. 

Dr. Wilson Fox on the TREATMENT of 

HYPERPY.RFiXIA as illustrated in Acute Articular Rheuinatisiu by 
means of the Ext iTiial Application of Cold. 8vo, 2s, Gf. 

Professor Flower’s INTRODUCTION to 

the OSTEOLOGY of the MAM MALIA. Lectnvos .-it tlie Royal Col- 
lego of Surgeons. With Illustrations. Globe 8vo, 7^. Cd, 

Dr. Wharton Hood on BONE-SETTING 

(so called) and its Relation to the Treatment of Joints crippled hy In¬ 
jury, Rheumatism, Inflammation, &c. Crown 8vo, 4-?. 6d. 

Dr. H. Maudsley’s BODY and MIND : an 

Inquiry into their Connection and Mutual Influence, specially in refer¬ 
ence to Mental Disorders. New Edition, with Psychological Essays 
added. Crown Svo, 6s. 6d, 

Dr. J. Maepherson's OUR BATHS and 

WELLS: the Mineral Waters of the British Island.s; with a List of 
Sea-bathmg Places. Fcap. Svo, 3s, 6d. 

Dr. J. Maepherson’s The BATHS and 

WELLS of EUROPE : their Action and Uses ; witli Notices of Cli¬ 
matic Resorts and Diet Cures. New Edition, Revised and Enlarged. 
Extra fcap. Svo, 6s. 6d. 

Dr. E. C. Seaton’s HANDBOOK of VAC- 

CINATION. Extra fcap. Svo, 8 a 6d, 

.MACMITXAN & CO., LONDON. 


SCIENCE PRIMERS IN PRE.PARATJON. 

INTRODUCTORY. By Professor Huxley, 

r.R.s. 

BOTANY. By J. D. Hooker, C.B. F.R.S., 

President of the Royal Society. 

ASTRONOMY. By J. Norman Lockyer, 

F.R.S. 

MACMILLAN & CO., LONDON, 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 

'' ” Proceedings of the Scientific Meetings of the Society for 1874.”—Part III, 
containing the Papers read at the Scientific Meeting.^ in May and June 
1874, With 20 Plates, mostly coloured, i2a ; with Plates uncoloiired, 3A 

NOTICE. 

Commencing from January of the present year, the “ .Proceedings ” will 
he issued in four Xkirts, as follows 

Part I., containing Papers read in January and February, on June ist. 

J, II., „ ,, March and April, on August 1st. 

„ III., ,, ,, May and June, on October ist. 

„ IV., ,, ,, November and December, on April 1st. 

The price will be i2j. per Part for the Edition with coloured, and 3.?. per Part 
for that with uacoloured Plates. 

“Transactions of the Society,” Vol. VII. Part IX., price 42A (completing 
the volume), containing “ Researches upon the Anatomy of the Pinnipedia.” 

Part III. “Descriptive Anatomy of the Sea-Ifion (fitaria.guhatd)^" 'hy 
James Murie, M.D. &c. Eight Plates. 

These publications may he obtained at the Society’s Office, 11, Hanover 
Squar^ W., at Messrs, Longmans, the Society's I’ublishers, Paternoster 
Row, E.C., or through any bookseller. 
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DIARY OF SOCIETIES. 


London 

WEDNESDAY, October 7. 

Royal Microscopical Society, at 8 .— Supplementary Remarks on the 
Appeudicularia : Alfred Sanders. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the publication of a weeUy Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would he found very useful, not only 
to the Members of such Societies, hut to all who are interested in 
scientific and literacy subjects, the Publishers have determined to 
devote a portion of their Advertisement columns to this purpose, and 
to inserfNOTlCES OF MEETINGS, SUBJECTS OF LEG- 
TUBES, &^c., at the nominal charge of One ShiUmg for each 
insertion. 

The Publishers of Nature will be glad if the Secreta^'ies of 
Societies will aid them in their endeavours to make this zveekly 
Diary as complete a7id useful as possible. Notices intended for 
insertion thereifi must be sent, addressed to the Publishers, by 
Wednesday Mornings. 

.Office— 29, BEDFORD STREET, STRAND. 


« NA TURE." 

Nearly aU the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price loj. 6 d. 

Cloth Cases for binding all the volumes, price is. 6d. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C 


EVERY THURSDAY, PRICE 4 d. 

NATURE r 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column^ 2s. 6 d.; gd, per Ime after. 

£ s. d. 

One-eighth page, or quarter colmnn .... o 18 6 

Quarter page, or ha^a column .i 15 o 

Half a page, or a column . 3 S o 

Whole page . 660 

Advertisements must he sent to the Office before I3 dclock 
on Wednesdays. 

Post-office Orders payable to MACMILLAN & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C 


NATURE.—Wanted clean Copies of Nos. 

10, 13, 116, and 203 with Portrait, Nature Office, 29, Bedford Street, 
Strand, W.C, 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous’ Curves on Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet (3 ft. 

X r ft. square), which serves as a Stand for the instrument to 

work on. ^. ;^i2 o o 

Reflectors for projecting the Figures on the Screen ... ... 2 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i: i to 1 : 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, * 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... ;i£'S S o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S. W. 

(Three minutes* walk from South Kensington Museum). 


JUDSON’S DYES.->i8 Colours, 6d, each* 

RIBBONS, WOOL, SILIC, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bemouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should |be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSO.N'S DYES. Beautiful effects are thu." 
produced in green, pink, orown, and many other colours——Use Judson's 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES.— Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, ^reen, 
crim.son, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink—Ink—Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and win not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and remains so by an occasional using, 
lor. 6d., sent forP.O. order.—ALEX. ROSS, 248, High Holbom, Lon¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed nose is quickly shaped 
to perfection. Anyone can use thein, and without pain. Price xos. 6 d., 
sent carriage-free for P.O. order.—ALEX, ROSS, 248, High Holborn, 
London. Pamphlet sent for two stamps. 
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INTEENATIONAL EXHIBITION PRIZE MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 

FOR EXCFXLTSNCE AND Cl 1 l',AI>NESS. 


M. PILLISCHER, 

Ol'TICIAN AND MANUFACTURKR OF 

ACHROMATIC MICROSCOPES, 

AND ALL KINDS OF SCtKNTIFIC INSTRUMKNTS. 


PILLISCHER^S ST. THOMAS’S HOSPITAL MICROSCOPE, 

As supplied to the principal Universities and Hospitals. Monocular, 5/. ; Binocular, 10/. loj. 

riLLISCHERhS New Scries of Correction and Immersion Object-glasses, from -J- to >5^(5- ineb, 
unequalled for their brilliant Defining and Penetrating Power, 

PILLISCHER’S Improved CLINICAL THERMOMETERS, in Sterling Silver Cases, si in. 
I4d'. \ 4^ in. i7vr. ' 6 in., in Wooden Case, iol, including a ICew Certificate. 



ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON APPLICATION TO, 

88, New Bond Street, W., London. 


Noiv Ready, Price One Shillingx 

ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 


FOR OCTOBER 1874. 

WITH CHOICE EXAMPLES EEOM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES, 


Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUsA, ITAQUE HOMINIS.” 

Contents of October Number.— Our Illustrations:—!. Gibson's ‘‘Venus,” from the Original Study. 2. 
Fresco by Correggio, 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theory of Light, by W. Cave Thomas, No. 2,—The Golden Wedding of Mr. and Mrs. S. C. Hall.'—Art Notes and 
Gossip.—The Decoration of St. Paul’s Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art’’that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

PATENT CISTERN EILTEHS, CHARGED SOLELY "WITH ANIMAL CHARCOAL, requiring, when once fixed, ho attention whatever. 
And superior to all other.s. Vtde Professor Frankland's reports to the Registrar-General, July 1866, November 
House Cistern, fitted and May ^ 7 o* See also the Lancet^ January 12,1867. Also Testimonials from Dr, Hassall, September Portable Cistern 


with a Cistern Filter. 



23, 1863 ; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February X5, 1865, and December 1872. 

Price d,x xos. and upwards. Portable Filters on this system, 54r. to £2' 

Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring¬ 
ham ; by H.R.H. the Duke of Cambridge; the dliie of the Medical Profession; and at the London, St. 
George’s, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, &c. Water Testing Apparatus, cos. 6d. and 21J. each. 

Dahcliell’s “Testing Apparatus for Discovering the Presence^ of Impurities in Water” is a most convenient 
and portable one .—Vide Dyke on the Preliminaiy Duties of Health Officers. 

Pocket Filters from 4J. to 6 j. each. Household and Fancy Filters from 12s. 6d, 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office 
157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read “ Water: its Impurities and Purification,” price, per post, 2a!’. 


Filter. 



NOW READY. 


TECHNICAL TRAINING. 

BY THOMAS TWINING, 

, .one--OF THE VICE-PRESIDENTS OF THE SOCIETY OF ARTS 

Bang, Sngges:twe,bketcFofaNatipna:Systte,,of Indu^^^ Instruction founded on a General Diffusion of Practical Science 

^ among the People. 8vo. i2j'. 

MACMILLAN & CO., LONDON. 
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E. DENT 81 CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LOI-fDON. 

MANUFACTURERS OF CHRONOMETERS. WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 


“MAZELINE” GOLD JEWELLERY. 

{Catalogue post free)i 

t8c. gold. —Stiper.scdecl by the above imitation Jewellery—solid, durable, and cheap. 

t8c. (iOLD.—Designs, beautifully copied in the above, and not to be detec'^ed from the precious metal. 

iSc. GOLD.—Jewellery, is reproduced in all the latest fashions (English, French, Swbs, Italian, &c.) 

“MAZELINE” GOLD JEWELLERY, 

TTnequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
ith 18c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 25^. to 45^. Alberts, is. to 5^.; Long Chains, sa 10 ^d. ; Lockets, is. to sjr. td. ; Crosses, is. 6d. to 4^. 6d. ; Ladies’ Gem Rings, is. to 

cs. ; Wedding and Keeper Rings, is. to is. 6d. ; Gents’ Finger Rings, is. 6d. to 6.v.; Bracelets. $5 to loi". 6d. : Studs, is. to 3.9. 6d. ; Links, ix. to 3^. ; 
Bieast Pins, u. to 4J. 6d ; Brooches, ij. 6d. to 7s. 6d. ; Ear Kings, is. 6d to 6s. 6d .: Sets {en suiw), Brooch and Ear Rings, 5Jf. 6d. to lojr. 6d. ; Pencil 
Cases, IS. to 4^ 6d. ; Gents’ Snake Kings (Plain Head), > Head set with Brilliant, Sic ,^s. 

The Proprietors having devoted a large amount of capiL-tl and a length of time to the completion and production of the above, are now enabled to offer 
and guarantee again.st all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Certain person.s are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the “MAZELINE” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

- 17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P.O O. to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


1871.-FIRST-CLASS BRONZE MEDAL, Royal Cornwall Polytechnic 
Society, 1872. —SILVER MEDAL. 1873.--INTERNATIONAL 
EXHIBITION PRIZE MEDAL, 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 


FLETCHER’S 

NEW LOW TEMPERATURE BURNER (PATENT) 


This Burner gives a range of heating 
power from, a gentle current of warm air 
to a BRIGHT RED HEAT, and is so per¬ 
fectly under control that a common glass 
bottle may be yjlaccd on the tripod without 
protection and heated to any required tem¬ 
perature without the slightest risk of frac¬ 
ture. In practical use it dispenses with 
the necessity for drying-closets, sand-and- 
water baths, &c 

For very low temperatures the ring must 
be lighted through the opening B ; this 
causes a current of warm air to rise through 
the gauze above. For higher temperatures 
the light must be applied on the surface of 
the gauze A, which will give a large body 
of clear blue flame. A special patter. 1 is 
made with a blast tube, by which the flame on the surface can be concen¬ 
trated and urged until it gives almost a clear white heat, the temperature 
depending on the air supplied through the blast tube. 

Price, without blast tube .. js. 6d. 

„ with blast tube for high temperatures... 9^. od. 

UNIVERSAL FURNACE (GAS), 

For High Temperatures (without blast) for Crucibles, Muffles, &c.,m several 
sizes and patterns. Special designs made to order. 

NEW BUNSEN BURNERS, giving a range of temperature up to a 
clear white heat, tos. 6d. 

HOT BLAST BLOWPIPES, giving temperatures exceeding the fusing- 
point of platinum, iis 6d.., 13^., icj. 

POWERFUL FOOT-BLOWERS, i8j. 

Drawings and description from dealers in Chemical Apparatus, or from 

THOMAS FLETCHER, F.C.S., 

13 & IS, SUEZ STREET, 

WARRINGTON. 



is allowed by upwards of 500 Medical Men tube the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD aii*l 
patent LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. ^ A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, i 6 j., 21J., 2&j.6zf.,and sis. 6d. ' 
f . „ Double ,, 31s. 6<3'., 42r., and 52J. 

»» Umbilical,, 42s. and 52i. 6d. 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4f. 64., js, 64., xw., and i6y. each. 
Postage free. 

JOHN WHITE, Manufactuier, 228, Piccadilly, London, 
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BY SIR SAMUEL W. BAKER, RASHA, F.R.S., ETC 

Ismaiiia : a Narrative of the Expedition to 

Central Africa for the fluppression of the Slave Trade 
organised by Ismail, Khedivk of Egypt. With Maos’ 
Portraits, and upwards of Fifty full-page Illustrations by 
ZwECKEK. and Durand. Two vols. 8vo. ’ 

The Rtissian Power. By Ashton IV. Dilke. 

With Maps and Illustrations. Two vols. Medium 8va 

Bw^rathy of the Right Hon. Brands 
BI.ACKHURNIl, late Lord Chancellor of Ireland. Chiefly 
J'-<=latLon to his Puhlic and Political Career, By his Son. 

JLciiiy GotdoHs Last Lcttcvs fTotji 

Kgypl, to which are added Letters from the Cape. With a 
Memoir by her Daughter. With Portrait engraved by 
JEENS after Phillips. Crown 8vo. ^ ^ 

Ramble Round the Worlds 1871, By 

PIUBNER, formerly Ambassador 
and Mimsier. Translated by Lady Herbert. Two vols 
ovo. 

Cave Hunting ; Researches on the Evide?ice 

W Inhabitants of Europe. By 

tB' DAWKINS, M.A., h.R.S., &c., Curator of 

the Museum, and Lecturer in Geology in the Owens 
College, Manchester. With Coloured Plate and Woodcuts, 
ovo. 

Milton’s Poetical Works. Edited with 

Text Collated from the best Authorities, with Introduction 
andNote.s. By DAVID MASSON, Professor of Rhetoric 
^?r-™ University of Edinlureh. 
With ThrM Portraits engraved by C. H. Jeens and Rad- 
'CUFFE. Three vols, 8vo. (Uniform with the Cambridge 
Shakespeare.) ** 

Jldiltons Poetical JVorhs {^Golden Treasury 

“d Notes, by Professor 
MASSON. With Two Poitiaits engraved by Teens 
Two vols. i8mo. ^ ^ 

Michael Angelo Buonarroti ; Sculptor 

Painter, Architect. The Story of his Life and Labours’ 
By CHARLES CHRISTOPHER BLACK, M A Illus- 
trattd with Iwenty Wocdbury Types. Medium 8vo, cloth 
extra, giilt. 

History of the English People. By the Rev. 

Coloured Maps, Genealogical 
and Chronological Tables. Crown 8vo. ^ ^ 

Michelet’s Modern History. Translated 

Dom the French. With Continuation to the ’Present Time 
By M. C. M. SIMPSON. Crown 8vo. 


Scandinavian History. 

W^ith Maps, Globe 8vo, 


By E. iC Otte, 


Shakespeare s Plutarch. Being a Selection 

from the Lives in North’s Plutarch which Illustrate Shalte- 
^eares_ Plays. Edited with Introduction, Notes, and 

CrXrsto. ^ ^ SKEAT^mI 


^ 1 heory abotit Sin in Relation to some 

Sins. °By tim RetoROT SHIpfEv! M.A®"c"own ta 

A ^<^iNr Hyacinthe. 

A.J. STANLEY, D.D., Dean of Wes JinsterT'^Lown 

The Imitation of Christ. By Thomas 

Kempis Translated with Preface by W. Benham D D 

StX“^ ^ with Borders in the AnciSt 

Style alter Holbein, Diirer. and other Old Masters con- 
latmrg Dances of Death, Acts of Mercy, Emblemr’ & 
and a Vauety ot Curious Ornamentation. Crown 8vo. ’ 

Chatter ton ; a Story of ike Year 17 7n 

By Prof. MASSON, LL.f( CrowX. 

Luther’s, Miltods, and 

Crown ’^^SSON, LL.D. 

Induced Diseases of Modern Life Pv 

CrownSTO^^ WARD RICHARDSON, m":d.‘, F.R.b\ 

OutPnes of Cosmic Philosophy, based on the 

Doctnne of EvoluMon, with Criticisms on the Positive 
Phi osophy. By JOHN FISKE, M.A., LL.B., formerlv 
Philosophy at Harvard University. Two Vols. 

The Evolution Hypothesis and the Oriom 

Crown Sva^^^’ BASTIAN, M.D., F.R.S. 

Pharmacographia. A History of thePrin- 

in Commerce in 

Great Britain and British India. By F A FT f ir'KIPFi^ 
and D. HANBURY, F.R.S. 8vo. ’ 

The Elements of the Psychology of Cop nition 

By ROBERT iARpiNE,B.D„ D^Sc., Prinfpal of the' 
General Assembly s College, Calcutta. Crown 8vo. 

Laocoon. Translated from the Text of 

PHILLIMORF the Right Hon. Sir ROBERT J. 

Admiralt “&7 ’8v® ■’ 

7 he Extant Odes of Pindar. Translated 

Short Notes by 

Social Life m Greece, from Homer to 

Meander By the Rev. J. P. MAHAFFY, M.A., Fellow 
of Trinity College, Dublin. Crown 8vo. 

Second Series ofthe Rev. T, Binney’s Sermons 

m house Chapel, London, iSap 

8vo ^ Memoir by the Rev. Henry Allon, D.D. 


MACMILLAN h CO., LONDON; 
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FORTHCOMING BOOKS. 


Our Sketching Chcb. Letters and Studies on \ 

Landscape Art. By the Rev. R. St. JOHN TYRWHITT, 
M.A. With an Authorised Reproduction of the Lessons 
and Woodcuts in Prof. Ruskin’s “ Elements of Drawing.” 
Crown 8vo. 

The Maid of Killeena, and other Stories. By 

WILLIAM BLACK, Author of “ A Princess of Thule,” 
&c. Crown 8vo. 

The Harbour Bar. A Tale of Scottish Life. 

Two Vols. Crown 8vo. 

Speaking Likenesses, By Christina Rossetti, 

With Illustrations By Arthur Hughes. Crown 8vo. 

For the Kings Dttes, By Agnes Mac- 

DONNELL, Author of “Martin’s Vineyard.” Crown 8vo. 

Govinda Samanta ; or, the History of a 

Bengal Raiyat. By the Rev. LAL BEHARI DAY. 
Two vols. Crown 8vo. 

The Princess of Silverland, and other 

Tales. By ELSIE STRYVELINE. With Jp'rontispiece 
by Sir Noel Paton. Globe 8v6. gilt. 

The Common Frog, By St, George Miva^d, 

F.RS., &:c. Lecturer on Comparative Anatomy a.f St. 
Mary’s Plospital. With numerous Illustrations. (Nature 
Series.) 

Polarisation of Light. By W, Spottiswoode, 

LL.D., F.R.S. With numerous Illustrations. Crown 8vo. 
(Nature Series.) 

On British Wild Flowers considered in 

relation to Insects. By Sir JOHN LUBBOCK, M.P., 
P'.R.S. Crown Svo. (Nature Series.)' 

Primer of Astronomy. By J. Norman 

LOCKYER, F.R.S. With Illustrations. iSmp. (Mac¬ 
millan’s Science Primers.) 

Essays on Shakespeare. By Kg.rle Elze, 

Ph.D. Translated, with permission of the Author, by 
L. D 0 RA SCHMITZ. 

A History of the English Drama. By 

A. W. Ward, M.A., Professor of History in Owens 
College, College, Manchester. Two vols. Syo. 

Third and Cheaper Editipn, In One Vol. Medium Svo. 
extra gilt, 

Holland House, By Princess Marie Liech- 

TENSTEIN. With Five Steel Engravings by C. H. Jeens, 
after Paintings by Watts and other celebrated Artists, and 
numerous Illustrations drawn by Professor Delamotte, 
and Engraved on Wood by J. D. Cooper and others. 

New and Cheaper Edition. In one vol. Crown Svo. 


Tales of Old Japan. By A. B. Milford, 

late Second Secretary to the British Legation in Japan. 
With Illustrations, drawn and cut on Wood by Japanese 
Artists. 


New and Cheaper Edition. Two Vols. Crown Svo. 

Henry Crabb Robinson's Diary, Reminis-^. 

cences, and Correspondence. Selected and edited by l);r, 
SADLER. With Portrait. 

Third Edition. Crown Svo. 

The Victory of Faith, By fulius^ Charles 

HARE, M.A., Archdeacon of Lewis. Edited by ProfesNO^ 
Plumtre, with Introductory Notices by the late Professor 
Maurice and Dean Stanley. 


New and Cheaper Edition. In One Vol. Svo. 

History of Ancient Philosophy. By the 

Rev. W. ARCHER BUTLER, late Professor of Moral 
Philosophy in the University of Dublin. Edited by W. 
Hep worth Thompson, D.D., Master of Trinity College, 
Cambridge. (Revised by the Editor). 

New and Cheaper Edition. In Qne Vol. Crown Svo. 

Christ and Other Masters, A Historical 

Inquiry into some of the Chief Parallelisms and Contrasts 
betv/een Christianity and the Religious Systems of the 
Ancient World. By the Ven. Archdeacon HARDWICK. 
E-dited vyith Mqnioir by the Rey. F. PRqcTER, M.A. 

Cheaper Edition. Crown Svo. 6 a 

A Companion to the L^ctionary. Being a 

Commentary on the Proper Lc'^sons for Sundays and Holy 
Days. By the Rev. W. BENHAM, B.D., Vicar of Mar¬ 
gate. 

New Edition. With Additional Illustmtions. Crown Svo. 6 s 

Tom Brown's School Days, By an Old 

Boy. With Illustrations by Arthur Hughes and Sydney 
P' jp.ioR Hall. 

Cheaper Issue. Crown 4to. 3^'. 6 a, 

Ridicula Rediviva. Old Nursery Rhymes. 

Illustrated in Colours by J. E. Rqgers. 

Cheaper Issue. Crown 4to. ^s. 6 d. 

Mores Ridiculi. Old Nursery Rhymes. 

Illustrated in Colours by J. E. Rogers. 

History of the Life-boat and its Work. By 

RICHARD LEWIS, of the Inner Temple, Barrister-at* 
Law. With Illustrations. Crown Svo. 
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IMPORTANT CORRESPONDENCE. 


THE REV. SIR EDWARD R, JODREEL, BART., 

To Messr*?. FETTOE and SDNS, a6, Conduit Street; Fond Streetj W, 

When at Sail I received an Analytical Keport of your ** Speciality” Sherry, and you must forgive me for saying that at first I regarded the whole 
matter as a most egregious piece of, humbug. Having, however, tasted the Wine in question, and found it most agreeable to the palate, 1 determined on 
my own responsibi'ity to have it analysed /or 7 nyscif , having fully also determined previously to expose any hoax "pro bono publico,” or to give you the 
benefit of the analysis, should it turn out in your favour. I liave the pleasure to forward you Professor Redwood’s (of the Pharmaceutical Society of Great 
Britain) Analysis, which says more than I can express. I am very particular as to the Wine I drink, and as I have been hitherto buying " every-day 
Sherry ” at 6ojf a dozen, I am rejoiced to find mw, that I can piircha.se Wine of equal strength and superior bouquet at half that price. This should be known 
tq the " General Public,” and you can make any UxSe you deem proper ot this letter, and also of Protessor Redwood’s most elaborate analysis. 

Yours faithfully, 

ai, Portland Place, London, December 9th, 1873. (SigfieiO EDWARD REPPS JODRELL. 

the rev. sir E. R. JODREEL. 

Sir,"“I have coimplete'd the Analvsis of the sample of Sherry ypujeft with me, and proceed to report the results. Judged by the palate it might he 
represented as a light, moderately dry Wine, with nothing to object to in its fiavour or apparent strength, 
proceeded J:o make a ipore minute analysis, the results of which wpre as follows :— 

' ' ' Absolute Alcohol, by Volume ... ^.. ... 20*0 parts in too 

Free or unneutrali.sed Acid, partly ’^datile apd partly non-volatile. 0*54 ,, 

Volatile Acid (acetic acid) ... .« . «« . o'l ,, 

Sugar and Extract ... ... ... a'S ,, 

Ash, from inciheration of Extract. o*.k ,, 

MINERAL ACID, or inorganic matter,.NOT YIELDED BY GRAPE-JUICE . NONE. 

THESE RESUtD’S ARE ALL SATlbEAC'I'ORY. The proportion of alcohol is that found in the best samples of Sherry; the volatile acid 
(acetic acid) is not more than is usually present, and the fixed acid is the TRIJIC ACID OF THE GRAPE, namely, tariaric acid. The ash is not more 
than it should be, and contains nothing foreign to the grape. 

In preparing this Analysis, I have been enabled fo observe that the alcohol, when separated from the other constituents of the wine, was PURE IN 
FLAVOUR and OF GOOD QUALITY, and that iherp was NOT|lING OBJEC'I lONABLE in the extract or other pioducts that were separated in 
the process of analysation. ‘ ' lam yours truly, 

(Si£^7u/) T. REDWOOD, Professor of Chemistry to the 

5th December, 187:1. PHARMACEUTICAL SOCIETY OF GREAT BRITAIN. 

The recent Medical Correspondence in the “TIMES” demonstrates how injurious to health is 
“made-up Sherry," ALCOHOLISED to an UNREASONABLE extent. 

MESSRS. FELTOE AND SQ-NS, 

Brappointmml to the ROYAL FAMILY— cstalfished ^IFTY-mNEyrnrs— arc SOLE rROPRIF.TORSmd IMPORTERSof the 


“SPECIALITE” SHEERY, 

Adopted and Recommended by nearly 2,000 Physicians and Surgeons for 

its Valuable Dietetic Qualities. 

“To the meal of a patient suffering from Dyspepsia it would be valuable.” 

Medical 7 'imes, 

“ Free from Acidity and Heat,” 

7 'he British Medical JoimtaU 

“Valuable for Gouty or Uric Acid tendencies.” 

Dr, Hardwicke^ Metro/alitan Analyst 

“Has a great Medical Reputation,” 

Bledical Record, 

“ Contains nothing Foreign to the Grape.” 

t,. Professor Red'ivood. 

“THE CASH SYSTEM ONLY.” 

30s.. DOZEN. £18 QUARTER CASK, of Bright Wine in Cask. Carriage paid to any Railway Station in England, 

and Scotland, and to any Port in Ireland. 

MANZANILLA AND MONTILLA, 

For the PURITY of wHch VTuies Messrs. FELTOE & SONS are so renowned, are now also supplied at the same strictly 

CASH PRICE as their popular SPECIALITE SHERRY. 


26, CONDUIT STREET, LONDON; MANCHESTER and BRIGHTON. 



Pjrinlted by R. Clav, Sok«i, & Tavxoi?, at 7 and 8, Bread Street Hill, in the Citv of London, and published by Macmillan & Co.» 
at the Office, 29 and 30, Bedford Street, Covent Garden.— -Thursday, October 1, 1874, 







A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

** To the solid ground 

Of Nature trusts the mind which builds for aytT — Wordsworth 
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Registered as a Newspaper at the General Post Office. 


YORKSHIRE COLLEGE OF SCIENCE, 
LEEDS. 

President—Lord F. C. Cavendish, M.P. 

The FIRST SESSION will commence on MONDAY, October 26th, 
1874, terminate July 23rd, 1875. 

CLASSES. 

Mathematics-Professor A. W. Rucker, M.A., Fellow of Brasenose Col¬ 
lege, Oxford. Fee, 13.?, 6d, per session. 

Experimental Physics—Professor A. W. Rucker, M.A. Fee, 12J. 6d, 
per session. 

General Chemistry—Professor T. E. Thorpe, PhD. F.R.S.E. F.C.S. 
Fee, £a, 4s, per session. 

Chemical Laboratory—Professor T. E. Thorpe, Ph.D. Fee, from yC4 4^. 
per month ; whole session, ;^i7 X7S. 

Geology and Mining—Professor A. Green, M.A. F.G.S., late Fellow of 
Gonville and Caius College, Cambridge. Fee, ^^4 4^. per session. 

Textile Industries—Professor William Walker (Endowed by the Cloth- 
workers' Company, London). Fees : Cour.se A, ;^io 105. ; Course B, 5s. 

The arrangement for Evening Classes will be announced hereafter. 

Prospectuses of the Courses of Lectures are now ready, and may be had 
by written application to the Secretary. 

J. D. HEATON, Chairman. 

Sept. 24, 1874. HENRY H. SALES, Secretary, 


LONDON SCHOOL of MEDICINE FOR 
WOMEN, 

30, Henrietta Street, Brunswick Square, W.C. 

Council—Dr. Charlton Bastian, Dr. Billing, Dr. Elizabeth Blackwell, Dr. 
King Chamber.s, Dr. Cheadle, Mr. George Cowell, Mr. Critchett, Mrs. 
Garrett Anderson, M.D., Mr. Ernest Hart, Mr. Berkeley Hill Professor 
Huxley, Dr. Hughlings Jackson, Dr. Murie, Mr. A. T. Norton, Dr. 
Payne, Dr. W. S. Playfair, Dr. Burdon-Sanderson, Dr. Sturges. 
Lecturers—Mr. A. W. Bennett, Dr. King Chambers, Dr. Cheadle, Mr. 
Critchett, Mrs. Garrett Anderson, M.D., Mr. Heaton, Mr. Berkeley 
Hill, Dr. Murie, Mr. A. T. Norton, Mr, Schafer, Dr. Sturges. 

Dean of the School—Mr. A. T. Norton, vice Dr. Anstie, deceased. 

The WINTER SESSION of 1874-75 will open on OCTOBER 12th, and 
will comprise Classes in Anatomy, Practical Anatomy, Physiology, and 
Chemistry. 

For further particulars apply to the Dean of the School. 

EMMA HEATON, Secretary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr, Tyndall, F.R.S. ,* Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION_ 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. Gardner, F.E.S., F.S.A., 44, Berners Street, W* 


[All Rights are Reserved. 


“N ATU RE.^^ 

The Fourth Edition of Nature for August 20, containing a Steel, 
Engraving of Professor Tvndall and his Inaugural Address at the 
Meeting of the British Association at Belfast, is now exhausted 
with the exception of a very few Copies, which may be had at the Office, 
price One Shilling each. 

2Q, Bedford Street, Strand. 


MATRICULATION EXAMINATION, LOND. UNIV., January 1875. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, READS WITH PUPILS for this Exam. 
He is assisted by efficient Lecturers in French, Chemistry, and Classics, 
and has been particularly successful for this Exam., having passed fifty- 
seven Pupils, to whom reference can be given. Two of these passed in 
the Honours list in January 1873, seventh and fourteenth respectively. 
A Class will commence early in September, and another early in October. 
Fees for the two, ;iCi4 and jCio los*. respectively. For further particulars, 
address 24, Old Square, Lincoln’s Inn, W.C.—A few Residents can be 
accommodated in Mr. Hanbury’s house at Clapham. 


PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL. SURG., 
December 1874. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, PREPARES PUPILS for this Exam. 
He is assisted by efficient Lecturers in French and Chemistry, and has 
passed several Pupils for this Exam., to whom reference can be given. 
Terms from 8 to 12 Guineas, according to subjects taken up and time 
of joining the class. For further particulars, address 24, Old Square, 
Lincoln’s Inn, W.C. 


PRELIMINARY EXAMINATIONS of the 

COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), who has compiled, expressly for his own Pupils, Guides to 
the above, containing upwards of 400 questions and answers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hampstead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence. Queen's Counsel, &c., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers, 


LADIES’ EDUCATIONAL ASSOCIA- 

TION, in connection with University College, London.—Prof. MOR- 
IxEY and Prof. BUND'S .Evening Classes for Ladies, of English and 
English History, ‘will open, at University College, respectively, on 
MONDAY, Oct. T2, at 6, and WEDNESDAY, Oct. 21, at 5.30, The 
Day Classe-s will meet on MONDAY, Oct. 26. Prospectuses to be had 
in the Office at the College, or ot J. E. Mylne, E&q., 27, Oxford 
Square, Hyde Park, W. 


MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and Pass Examinations by a High Wrangler 
and Nat. Science Man. Successful in Tuition. In the Country by 
Correspondence. Classes visited.— J. F.Blake,6 , Weils Road, Regent’s 
Park, N.W. : ;_ 


Mr. C. H. LAKE (Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS- Tesd- 
monials from the late J. S. Mill, Dr. Tyndall, &c. Science receives 
careful attention.—Withernden, Caterham, Surrey. 
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To PUBLISHERS, Journalists, Barristers, 

&c.—A Gentleman. long connected with the Press, well educated, a 
swift Shorthand Writer, and knowing French, seeks ENGAGEMENT 
as WRITER, TRANSLATOR, Literary Amanuensis, Secretary, or in 
any respectable capacity. Moderate Term.s.—Address C R., Deacon's, 
Leadenhall Street; or R. F. O’Connok, 321, VapxhaU Bridge Road, 
S.W. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose. %oo Examples, asr. ; aoo ditto, xos. to 
£3 5 300 ditto, ;iC 4 X0.9. to £6 ; 400 ditto, £6 to £Z ; 500 ditto, ^8 8jr. 

to £to loi. Including Half Fo.ssiis, 350 Examples. £^ los. 6 cii!, ; 400 
ditto, £ 6 . ISO FOSwSILS illustrating Morris's Chart or Lyell's 
Manual, 30J. : 250 ditto (mostly of the .< 5 pecies figured), ^3 ; 350 ditto, 
^5 to RECENT SHELLS : 100 genera, £1 ; 200 ditto, tos. 

ALFRED BELL, s, Grafton Street, Fitzroy Square, London. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “ Lyell’s Students'Elements 
of Geology," and facilitate the important study of this science, can be 
had at 2, 5, 10, 20, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Geological Maps, Ham- 
mens, all the Recent Publications, See., of J. TENNANT, Mineralo¬ 
gist to Her Majesty 149, Strand, London. 

Practical In.struction is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G.S., at ms residence, 149, Strand, W.C. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS EX 
CHANGE STREET, MANCHKS'l'ER. supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(mdudmg laght, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers .specimens of the various Instruments 
or to lorward Estimates on application. Orders exceeding ;)6i2 in value 
delivered free to any railway station in England* 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

Apj^ointment to the Royal Insiituiion ^ Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


GEOLOGY.—Collections of Characteristic 

Fossils and Rocks for Students preparing for the Examinations, at 
moderate prices ; also Single Spechneus, Hammers, Pocket Lenses, 
Books, and all necessaries, of JAMES R. GREGORY, Geologist, 15, 
Russell Street, Covent Garden, W.C. Removing in December next to 
Charlotte Street, Fitzroy Square, W. 


INTERNATIONAL EXHIBITION 
PRIZE MEDAL AWARDS, 

London, 1851, Paris, 1855. London, i86a. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 



H alf ^^uinea 

Sound and Bright for Summer Use. 



WALTHAM BROS., BREWERS, STOCKWELL. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lor. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 39a, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8r. ; Indies’ Chest Expanders from sr. S>d. —SALO¬ 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


HAIR COLOUR WASH.—By dampingthe 

hair or whiskers with this beautifully perfumed Wash, in 34 hours the 
hair becomes its original colour, and remains so by an occasional using. 
xos. 6 d., sent forP.O. order.—ALEX. ROSS, 248, High Holborn, Lou¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member con.sists, that an ill-formed nose is quickly .shaoed 
to perfection. Anyone can use them, and without pain. Price xos. 6 d., 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holborn, 
London. Pamphlet sent for two stamps. 


SCIENTIFIC AND MISCELLANEOUS PROPERTY. 

Mr. J. C. STEVENS will Sell by Auction, 

at his Great Rooms, 3S, King Street, Covent Garden, W.C, on 
FRIDAY. October 9, at half-past 12 o’clock precisely. Lathes and 
Tools, Model Engines, Electrical Apparatus, Chemicals, Surgical In¬ 
struments, Photographic Apparatus, Graphoscopes, Stereoscopes, and a 
l^eat variety of Miscellaneous Articles. 

Oa view the morning of sale, and catalogueit had. 



M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Pillischer’s 

St- Thomas’s Hospital 
Microscope, 

As supplied to' the principal Uni¬ 
versities and Hospitals. 

Monocular, £5; Binocular, £ 10 xos. 

PILIJSCHER'S New Series ot 
Correction and Immersion Ob¬ 
ject-glasses, from Jr to -sV i*^oh, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHEIUS Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3^ in., — 

J4X.; 4^ in., x-js .; 6 in , in Wooden 
Case, loj., including a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 

88, New Bond Street, W., London, 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 5C0 Medical Men to be the most effec¬ 
tive invention in the curative treatment ot Hernia. The used 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting pi-wer is supplied by the MUC-MAIN PAD send 
Patent lever, fittug wuh .so much ease and closeness 
that k cannot be detected, and may be worn during sleep. A 
■e-xf.i if de.sctiptive circulai may be h.id, laid the Tru.ss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier, 

JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, 16.1., aw., 26s. 6<rf., and 3tr. 6d, 

„ Doitble ,, 3ir. dr/., 42.9., and 524. 

„ Umbilical ,, 42s. and 52s. 6d. 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all case.s of weakness and Swellings of the Legs, 
Sprains, &c. They are porcius, light in texture, and inexperusive, and drawn 
on over an ordinary stocking. Trice 4J. 6d., js, 6d., xos., and i6r. each. 
Postage free. 

JOHN WHITE, Manufactuier, 228, Piccadilly, London. 



Post- 

free. 
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No. LVI., New Series, October, price 47. 

QUARTERLY JOURNAL OF MICRO¬ 
SCOPICAL SCIENCE. 

CONTENTS. 

Memoirs— 

A Preliminary Account of the Development of the Elasmobranch Fishes. 
By F. M. Balfour, B.A., Trinity College, Cambridge. (VVith T^ee 
Plates.) 

Observations on the Development of the Pond-Snail {Lyjnana^ts sta^- 
nalis), and on the Early Stages of other Mollusca. By E, Ray Lan- 
kester, M.A , Fellow and Lecturer of Exeter College, Oxford. (With 
Two Plate-S.) 

A Note on Endothelium. By John Cavafy, M.D., Assistant Physician 
and Lecturer on Physiology at St. George’s Hospital. 

Description of Apparatus for maintaining a Constant Temperature under 
the Microscope. By E. A. Schafer, Assistant Professor of Physiology 
in University College, London. 

Notes and IMemoranda— 

On the Small-pox of Sheep—The Peach-coloured Bacterium—The Mode 
of Occurrence of Chlorophyll in Spongilla—Scalariform Ducts in the 
Pi-othalli of Ferns—Professor Haeckel’s New Work, 

Quarterly Chronicle of Microscopical Science 

Proceedings of Societies 

*** Series, with 17 Lithographic Plates and numerous 

Wood Engravings, cloth, 17^. 

J & A. CHURCHILL, New Burlington Street. 


THE QUARTERLY JOURNAL OF 
SCIENCE. 

Edited by William Crookes, F.R.S., &c. 

No. XI/IV., OCTOBER 1S74, price contains:— 

T.—“An Examination of the Theories that have been proposed to account 
for the Climate of the Glacial Period." By Thomas Belt, F.G.S. 
:2.'--“I.oss of Life at Sea." By Rear-Admiral Fishbourne. 

.3.—“ The Lunar Atmosphere, and its Influence on Lunar Questions.” By 
Edmund Neison, F.R.A.S., See. 

4. —“ Beryls and Emeralds." By Professor A. H. Church, M.A., See. 

5. —‘‘ On the Curved Appearance of Comets’ Tails." By Lieut.-(ilol. Dray- 

son,, R. A. F.RA.S. 

Notices of Books. Progress of the various Sciences, Sic. 

London: 3, Horseshoe Court, Ludgvitc Hill, E.C. 


Price 2S . 6 d ., free by post for 2s . xoef . 

THE NEW QUARTERLY MAGAZINE 

FOR OCTOBER. 


Contents. 

“ Travels in Portugal." (Concluded.) By John Latouche. 

^‘The Fauna of Fancy." By Frances Power Cobbe. 

A Sea Changeling." A Novel. By the Author of “ Olive Varcoc." 

** Spiritualism in England." By Nathaniel A. Harness. 

“The Character of Goethe." By Robert Buchanan, Author of “White Rose 
and Red.” 

“ Small Farms." By Richard Jefferies. 

“In the Rue Froide," A Tale. By Katharine S, Macquoid, Author of 
“Patty." 

London: WARD, LOCK, & TYLER, W^arwick House, Paternoster Row. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy’-, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others, 

_ A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Re-vdews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., 17 .S,A. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
^ Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
t8,ooo members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3a,, or prepaid, 35r. a year post free. 

PubUshed by W. PICKERING, 21, Arundel Street, Strand, W,C 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 

Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1S64, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes cora- 
aience with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of xos. each; the succeeding 
vols. may be had separately or together at 7s, each. 

London: JOHN VAN VOORST, i, Paternoster Row. 

N.B.—Communications, See., should be sent to the Editors at the above 
address. 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“ THE GARDEN " is conducted by William Robinson, F.L.S., Author 
of "Hardy Flowers," “Alpine Flowers for English (jardens," “The 
Parks:, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages:— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gax-dening. 

Trees and. Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Garden.s. 

The Greenhou.se and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4d. per Copy. It may also be had direct from the 
Office at 5J. for a Quarter, gj. gd. for a Half-year, and igs. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 
dd. 

37, Southampton Street, Covent Garden, W.C. 


THE LINGUIST, 

AND 

* EDUCATIONAL REVIEW: 

A PLEASANT MONTPILY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and tJwroiiNily practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, IHeet Street, E.C. ; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 
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NOW READY. 

TECHNICAL TRAINING. 

BY THOMAS TWINING, 

(WE OF THE VICE-TRESIDENTS OF TIHC SOCTICTY OF ARTS. 

Beiiii;' a Suggestive Sketch of a National System of Tndiistrial Instruction founded on a General Diffusion of Tractical Science 

among the People. 8vo. xjx 

MACMILLAN & CO., LONDON. 


In crown Svo, with 49 Diagmiin;, price Av. 

BRINKLEY’S ASTRONOMY, revised and 

partly rewritten, with Additional C]in.pter.s, and an Appendix' of Ques- 
tions'for .Examination. By JOHN. WILLIAM BTUliHS, D.IX, Fel¬ 
low and Tutor of Trinity Oolle.^e, Dublin; and FRANCIS B RUN- 
NOW, Ph.'D., Astronomer Royal of Ireland, and Profes«or of Ar.tronomy 
in the University of Dulilin. Second I'ldillon, enlar.tjcd and improved. 

London: T.ONOMANS & CO. 


SCIENTIFIC WORKS BY 'J'HK REV. .FROVOS'i' TT.OYD. 
Now ready, in Svo, price lOA QL clolli. 

A TREATISE on MAGNETISM, General 

and Tcvro-urinl. By ItUMT'tIRKY I.T.OYD, D.l). D.C.r.., Provost 
of I'rimty College, Dublin, Professor of Natural Philosophy in the 
University. 

By the .same Author, Third Edition, price 10s. C)d!, 

The WAVE-THEORY of TTGHT. 

I.ondon; LONGMANS & CO. 

Nearly ready, in One Volume, crown Svo, with eo Plates and numerous 
Woodcut Illustrations. 

TRANSITS of VENUS : a Popular Account 

of Past and Coming Tramsits from the first observed by Horrocks, a.d. 
1639, to the Transit of a.d. 211m P.y RICHARD A. PROCTOR, 
B.A. &c., Author of “The Sun/' “Other World.s than Ours/'“ The 
Univcr.se," &c. 

London : LONGMANS & CO. 


SCIENCE PRIMERS IN PREPARATION. 

INTRODUCTORY. By Professor Huxley, 

RR.S. 

BOTANY. By J, D. Hooker, C.B. F.R.S., 

President of iUo Royal Society. 

ASTRONOMY. By J. Norman Lockyer, 

P.R.S. 

MACMILLAN & CO., LONDON. 

The EARTH as MODIFIED by HUMAN 
ACTION. 

A New Edition of “ Man and Nature." By GEORGE P. MARSH. 
Svo, cloth, iSjt. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, Crown 
Buildings, t!S8, Fleet Street, E. C. 


Dr. Russell Reynolds’ SYSTEM of MEDI- 

CINE. In Svo, price 25.?. each. 

Voh I.-GENERAL DISEASES : or, Affections of the Whole System. 
Second Edition. 

VoL H.-DISEASES of the NERVOUS SYSTEM and of the STO¬ 
MACH. Second Edition. 

Voh III.-BISEASES of the DIGESTIVE SYSTEM (continued); Dis¬ 
eases of the Month ; Diseases of the Respiratory System. 

Voh IV.—DISEASES of the CIRCULATORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous 
Systems. [7;^ prejiaratiotu 

MACMILLAN & CO., London. 


Just published, price is. &d. 

On PROTOPLASM; being an Examination 

of Dr. James Hutchinson Stirling's Criticism of Prof HuxleVs Views 
, ByjAilES ROSS, M.D. ‘ v c .. 

London : ROBERT HARDWICKE, iga, Piccadilly. 


On Ocl. TO, Fifth Edition, cmisidorably E.-dended, with 40 Wood Engrav- 
ing.s, Frontispiece, and S new Panoramic Maps, post Svo, X2S. 6d. 

WINTER and SPRING on the SHORES 

of the MEDITERRANEAN ; or the Rivieras, Italy, Spain, Greece, 
Constantinople, the Archipcl.ago, Corsica, Sicily, Sardinia, Algeria, 
Timis, Smyrna, with Biarritz and Arcachon, as Winter Climates. 

By DR. HENRY BENNET. 

J. & A. CHURCHTLT,, New Burlington Street. 


WORKS IN MEDICINE, &. 


Dr. McCall Anderson on the TREATMENT 

of DISEASES of the SKIN; with an Analysts ’'of Eleven Thousand 
Consecutive Ca.scs. Crown Svo, SvV. 

Dr. T. Clifford Allbutt on the USE of .the 

OPHTHALMOSCOPE in DISEASES of the NERVOUS SYSTEM 
and of the KIDNEYS ; also in certain other General Disorders. Svo, 

Dr. Wilson Fox on DISEASES of the 

STOMACH. Being a Third and Revised Editioit of the DIAGNOSIS 
and TREATMENT of the VARIETIES of DYSPEPSIA. Svo, 
Sy. 6d. 

Dr, Wilson Fox on the ARTIFICIAL PRO- 

nUCTION of TUBERCLE iu tlic LOWER ANIMALS. With 
Plates, 4to, 5s. 6d. 

Dr. Wilson Pox on the TREATMENT of 

HYPERPYREXIA as illustrated in Acute Articular Rlicuinati.sm by 
means of the External Application of Cold. Svo, us. Od. 

Professor Flower’s INTRODUCTION to 

the OSTEOLOGY of the MA.1\1 MALTA. Lecture.s at the Royal Col¬ 
lege of Surgeons. With Illustrations. Globe Svo, js. Cd. 

Dr. Wharton Hood on BONE-SETTING 

(so called) and its Relation to the Treatment of Joints crippled by In¬ 
jury, Rheumatism, Inflammation, &c. Crown Svo, 4.7. AA 

Dr. H. Maudsley’s BODY and MIND : an 

Inquiry into their Connection and Mutual Influence, specially in refer¬ 
ence to Mental Disorders. New Edition, with Psychological Essays 
added. Crown Svo, 6d. 

Dr. J. Maepherson’s OUR BATHS and 

WELLS: the Mineral Waters of the British Islands ; with a List of 
Sea-bathing Places. Fcap. Svo, p. 6d. 

Dr. J. Maepherson’s The BATHS and 

WELLS of EUROPE : their Action and Uses ; with Notices of Cli¬ 
matic Resorts and Diet Cure.s. New Edition, Revised and Enlarged. 
Extra fcap. Svo, 6s. 6d. 

Dr. E. C. Seaton’s HANDBOOK of VAC^ 

CINATION. Extra fcap. Svo, 8ff. 6d. 

MACMILLAN & CO., LONDON. 


DR. MOKEi:. BEALE'S WORKS. 

1. PROTOPLASM.—I. Dissentient. 2. Demonstrative. 3. Speculative 
16 Plates, lojT. 6d. Now ready. Third Edition.. J. & A. Churchill. 

2. BIOPLASM, or LIVING MATTER. 16 Plates, 6s. 6d. J. & A. 

Churchill. 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 
STATE. Second Edition. 28 Plates, 12s, 6d. T* & A. Churchill. 

4 KIDNEY DISEASES, URINARY DEPOSITS, and CALCULOUS 
DISORDERS. Third Edition, 25L J. 5 r A. Churchill, 

5* The MYSTERY of LIFE: in Reply to Sir William Gull. 3^, 6d. 

C^HURCRILT 

6. The MICROSCOPE in MEDICINE. Fourth Edition much large 

J. & A. Churchill. [In the Pre 

7. HOW to WORK with the MICROSCOPE. 21J. Harrison, Pall M 
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DIARY OF SOCIETIES. 

London 

FRIDAY ^ October g. 

Junior Philosophical Society, at 7.30.—Introductory Address by the 

President. 

TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the ptihlication of a weekly Diary 
in Nature of tlie Meetings, &c. of the various p7'ovindal Scien¬ 
tific and Literary Societies would be found ve7y useful^ not 07tly 
to the Me7nhe7‘s of such Societies, but to all who are interested in 
sciefiiific a7td Ute}'a7y subjects, the Publishe7's have determmed to 
dtvoie a portion of their Adve7'tiseinent cohmins to this purpose, and 
to msert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, at the nommal charge of One Shilling for each 
insertion. 

The Publishers of Nature will he glad if the Secreta 7 ies of 
Societies will aid them in their endeavou 7 's to 7 }iake this weekly 
Diary as complete a 7 id useful as possible. Notices inte 7 tded for 
mseriion therem must he sc 7 it, addressed to the Publishers, by 
Wednesday Mornings. 

Office— 29, BEDFORD STREET, STRAND. 


^‘NATURE:' 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol, 9, bound in cloth, price loj. ^d. 

Cloth Cases for binding all the volumes, price u. ^d, each. 

Reading Cases to hold 26 numbers, price 2 s. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 
EVERY THURSDAY, PRICE 4^. 

“NATURE.” 

CHARGES FOR ADVERTISEMENTS. 

Three lines m colnnm, 2 s, 6d.; gd, per line after. 

£ s d 

One-eighth page ^ or qtcarter colurmt .... o 18 6 
Quarter page^ or half a cohmin i 15 o 

Half a page, or a colmnn .3 5 o 

Whole page . .660 

Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays, 

Post-office Orders payable to Macmillan & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C. 

THE GREAT FUNGUS MEETINGS AT 
HEREFORD AND LONDON. 

The Gardsners' Chrofticle for Oct. 10 (price 5;^., port free s\d-) will con¬ 
tain exclusive reports, in full detail, from the pen of Mr. Worthington G. 
Smith, of tliese great meetings for the determination and consumption of 
Edible Fungi. 

Published by W. RICHARDS, 41,Wellington Street, Covent Garden, W.C. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
blackened Glass for the Lantern ; packed inDeal Cabinet (3 ft. 

X 1 ft. square), ivhich serves as a Stand for the instrument to 

work on. £iz o o 

Reflectors for projecting the Figures on the Screen .. 3126 

N.B.— Specimen Curves, on card, post free ... per dozen... 030 

A Set of 30, including the principal Figures from i ; i to i: 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, ' 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution Is S o 

TSSLEY AND SPILLER, 
OPTICIANS, &c., 

17 2, BROMPTON ROAD, S.W. 

(Three minutes* walk from South Kensington Museum). 

JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES_Dyeing at Home.— 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of dress, can easily he dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &:c, 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON'S DYES. Beautiful effects are thus 
produced in green, pink, orown, and many other coloux-s—Use Judsoii’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES.— Ferns, Grasses, 

Flowers, and Sea-weeds may he dyed most exquisite colours, green, 
crimson, purple, scarlet, t&c., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may he thus composed. 

JUDSON’S DYES—Ink —Ink—Inh.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, See.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water, They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 

THE JOURNAL OF INDUSTRY; 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

6 d. MONTHLY, or POST-FREE, 6x. Qd. PER ANNUM. 

The Journal of Industry " is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS Sc COMPANY, 7, Bolt Court, Fleet Street; 

Londoh. 








ccii NATURE 8, 1874 



^‘NATURE” SERIES. 


A SERIES OF POPULAR SCIENTIFIC WORKS. 


Vol. I.—The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer 

E.R.S. With numerous lllustralions. Second Edition, crown 8vo, 3.y. ^ ’ 

'‘To any student who wishes to make himself, in a comparatively short time, well acquainted with the principles and the 
application of the spectroscope, we cannot recommend a better treatise.”— Revim, 

Vol. II.—The ORIGIN and METAMORPHOSIS of INSECTS. By Sir John Lubbock, 

M.r. F.R.S. With numerous Ilhistrations. Second Edition, crown 8vo, 3' * 

“We invite attention to the admirable manner in which the subject of insect metamorphosis is illustrated by excellent figures.” 
—Field, 

Vol. III.—The BIRTH of CHEMISTRY. By G. F. Rodwell, F.RA.S. F.C.S., Science 

Master in Marlborough College. With numerous Illastrations. Crown 8vo, 3.r. 6^/. 

“Mr. Roclweirswork is the product of scholarly investigation. Chemists cannot fail to enjoy it, and those who are not chemists 
will be templed to enter on the study of its mysteries .”—Chemist andDrugf^ist, 

“ A thoughtful, suggestive, and decidedly readable 'wox\d'—Quarterly yom-nalof Science, 

The TRANSIT of VENUS. By George Forbes, B.A., Professor of Natural Philosophy 

in the Andersonian University, Glasgow. Witli numerous Illustrations. Crown 8vo, 3^. 6 d. ^ 

To be shortly published. 

POLARISATION of LIGHT, By W. Spottiswoode, LL.D. F.R.S. W^ith numerous 

Illustrations. Crown 8vo. 

The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 

Anatomy at St. Mary’s Hospital. With numerous Illustrations. Crown 8vo. 

On BRITISH WILD FLOWERS, considered in RELATION to INSECTS. By Sir 

JOHN LUBBOCK, M.P. F.R.S. With numerous Illustrations. Crown 8vo. 

MACMILLAN & CO., LONDON. 


Just Published. 8vo. Price 14J’. 

A MANUAL OF THE CHEMISTEY OF THE CAEBON COMPOUNDS; 

OR, ORGANIC CHEMISTRY. 

By C. . SCHORLEMMER, F.R.S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“Nor is Mr. Schorlemmer appreciated by the proiession for his experimental researches only; his fame is even more widely 
spread by his ‘Manual of Organic Chernistry.’ This is one of the favourite works from which the present gemeration of young 
chemists derive their information. Having myself to teach a large class of students, I have continuous opportunities of recom¬ 
mending this work and of observing the benefit derived from this recommendation.” —Prof Hofmann, 

London: MACMILLAN AND CO. 


Now Ready, Trice One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR OCTOBER 1874. 

WITH CHOICE EXAMPLES EEOM YAEIOUS SOURCES, 

^REPRODUCED BY THE HELIOTYPE AND OIHER PERMANENT PROCESSES, 

Edited by JOHN FORBES-ROBERTSON. 

‘^ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents of October Numbee. —Our Illustrations:— i. Gibson’s “ Venus,” from the Original Study, 2. 
Fresco by Correggio, 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theory of Light, by W. Cave Thomas, No. 2. —The Golden Wedding of Mr. and Mrs. S. C. Hall.—Aft Notes and 
Gossip.—The Decoration of St. Paul’s Cathedral (Letter No. 4.) 

NOTICE.—The Publishers take the present opportunity of informing the Readers of ‘'Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

r those connected with Artistic manufacture wishing their works to be reproduced in the pages 

ot Art,” are requested to communicate with the Editor, through the Publishers. 

London; SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C 
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AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FE.ED 1 NG SUBSTANCES in general use by Farmers : also the Manuriat Value of tlie Residue from each 
article. 

Opinions of the Press. 

** It is clearly a very useful indicator of the values of the foods for cattle.”— Athenceum. 

“The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘eye-opener-^ to many who 
will perceive how it is they have been so often disappointed, after giving large prices for fancy foods.”— Sporting Times. 

“A very useful table. The system is a very capital one, and we recommend our agricultural friendsb.to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association.”— Land and Water, 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST, A Monthly Journal, containing Reports and 

Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera¬ 
tion in Agriculture and in general Trading. Price td. per month, or 5^. per annum, post-free. 

Vols. I., II., and III. of the “Agricultural Economist” for 1870, 1871, and 1872, price *]s. 6d. each. 

Preparing for Publication {Second Edition), 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, Superphosphates, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 

London: 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. 




MAZELINE 


GOLD 

{Catalogue post free.) 


JEWELLERY. 


j 8 c. gold. —Siiper.seded by the above imitation Jewellery—solid, durable, and cheap. 

i8c. GOLD.—Designs, beautifully copied in the above, and not to be detected from the precious metal. 

i8c. GOLD. —Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.) 

“MAZELINE” GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its 18c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 25s. to 45^. Alberts, 2s. to 5^. ; Long Chains, 55. to 8^. 6d. ; Lockets, 2S. to 5^. 6d.; Crosses, xs. 6d. to 4^. 6d. ; Ladies' Gem Rings, ar. to 
SS. ; Wedding and Keeper Rings, xs. to 2s. 6d. ; Gents' Finger Rings, 2s. 6d.to6$.; Bracelets, 5^. to los. 6d. ; Studs, is. to 3s. 6d. ; Links, is, to 3s. ; 
Breast Pins, u. to 4s. 6d ; Brooches, is. 6d. to 7s. 6d. ; Ear Rings, i.f. 6d. to 6s. 6d.: ‘Sets (en suite) , Brooch and Ear Rings, 5^. 6d. to icu. 6d. ; Pencil 
Cases, 2^’. to 4^. 6d. ; Gents’ Snake Rings (Plain Head), 3^. 6d., Head set with Brilliant, &c., 55. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to ofler 
and guarantee against all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Certain person.s are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the “MAZELINE” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P. 0 . 0 , to be made payable at Po.st Office, Bishopsgate Street Without, London, E-C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


Price I4J., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A, With Glossary and Index. 

Contents :—The Prologue—Tyrrhenian sand Turanians—-Ethnographical 
Notes on the Etru.scan People—The Etruscan Mythology—^Tbe Etruscan 
Numerals—Epitaphs—Words denoting Kinship—The Bilingual Inscripiions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 

London: blACMILLAN & C'^ 



THE BREWERS' GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters, 

■Review OF the Malt and Hop Trades ; and Wine and SI’IEIt Trades 
Record. 

The Official Organ of the Country Brewers* Society. 

(Founded 182a.) ' ■ 

“ The Brewers’ Guardian ” is published on the Evenings of every alternate 
Tue.^day, and Is the only journal officially connected with brewing interests, 
Sub-scription, i6j. 6 d. per annum, post free, dating from any quarter-day. 
Single Copies, ir. each. Registered for transmission abroad. 

Offices—5, Bond Court, Walbrook, London, E.C. 


HOLLOWAY’S PILLS.—For the cure of 

bilious complaints, indigestion, and affections of the liver. Symptoms in¬ 
dicative of these disorders area feeling of nausea, distention and spas¬ 
modic pains in the .‘^tomach, sense of oppression and .s nking after eating, 
want of appetite, Liiguor, dejection of .spirits, and general debility. 
The removal of the cause is the mr^'st important step, for which have re¬ 
course to Hoiloway's Pills, as they po.ssess such cleansing properties 
that the action of the liver is speed'iy corrected the redundancy of bile 
carried off, the stomach strf*ngthtned, the .spirits revived, and patient 
restored. These excellent Pills keep all tl,e natural functions so fairly 
balanced that iht.y prevent or .speedily subdue headache, dizziness, 
bilious attacks, and similar maladies. 
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EDUCATIONAL WORKS. 


SCIENCE PRIMERS. 

UNDKR TIIK JO TNT KDITORHIUP OF 

PROFESSORS ROSCOK, and BALFOUR 

STEWART. 

**They arc wonderfully clear and lucid in their instruction^ 
simple ill style, and admirable in jilanT —Kdiimtional 'rimesi 
The following arc JSfem Teadv :— 

CHEMISTRY. By H. E. Roscoe, F.R.S., 

Professor of Chemistry in Owens College, Manchester. 
Third Edition. i8mo, cloth, illustrated, is. 

PHYSICS. By Balfour Stewart, F.R.S., 

Professor of Natural I^hilosophy in Owens College, Man¬ 
chester. Second Edition. lomo, cloth, illustrated, is 

PHYSICAL GEOGRAPHY. ByA.Geikie, 

F.R.S., Murchison Professor of Geology and Mineralogy at 
Edinburgh. Second Edition. i8mo, cloth, illustrated, is. 

GEOLOGY. By Professor Geikie, F.R.S. 

With numerous Illustrations. i8mo, cloth, is. 

PHYSIOLOGY. By Michael Foster, M.D. 

F.R.S. With numerous Illustrations. i8mo, u. 


SCIENCE CLASS-BOOKS. 

ANATOMY—ELEMENTARY LESSONS 

in ANATOMY. By ST. GEORGE MIVART, F.R.S. 
With numerous Illustrations. i8mo, 6s. 6d. 

ASTRONOM Y.—POPULAR ASTRO¬ 
NOMY. With Illustrations, By Sir G. B. AIRY, Astro¬ 
nomer-Royal. New Edition. i8mo, 4^. 6d. 

ASTRONOMY.—ELEMENTARY LES¬ 
SONS in ASTRONOMY, With Illustrations. By J. 
NORMAN LOCKYER, F.R.S. With Coloured Dia- 
gram of the Spectra of the Sun, Stars, and Nebulae. New 
Edition. i8mo, 5r. d^f.—QUESTIONS on the SAME, 
ij. 6d. 

BOTANY.—LESSONS in ELEMENTARY 
BOTANY. With Illustrations. By Prof. OLIVER, 
F.R.S. F.LS. NewJSdition. iSmo, 4s. 6d. 
CHEMISTRY-LESSONS in ELEMEN¬ 
TARY CHEMISTRY. By Professor ROSCOE, F.R.S. 
With numerous Illustrations and Chromo-lithographs of the 
Solar Spectra. New Edition. i8mo, 4^ 6d. 

CHEMISTR Y,—OWEN S COLLEGE 

JUNIOR COURSE of PRACTICAL CHEMISTRY. 
By F. JONES. With Preface by Professor Roscoe. New 
Edition. i8mo, 2s. 6d. 

LOGIC.—ELEMENTARY LESSONS in 
LOGIC, DEDUCTIVE and INDUCTIVE. By Pro¬ 
fessor JEVONS, F.R.S. With copious Questions and 
Examples, and a Vocabulary of Logical Terms. New 
Edition. i8mo, 3A 6d. 

PHYSIOLOGY.—LESSONS in ELEMEN¬ 
TARY PHYSIOLOGY. With numerous Illustrations. 
By Professor HUXLEY, F.R.S. New Edition, l8mo, 
+f. 6rf.—QUESTIONS on the SAME, i^. 6d. 
POLITICAL ECONOMY.—POLITICAL 
ECONOMY for BEGINNERS. By MILLICENT 
GARRETT FAWCETT. With Questions. New Edi¬ 
tion. iSmo, 2r. 6d. 

PHYSICS.—LESSONS in ELEMENTARY 
. PHYSICS. By BALFOUR STEWART, F.R.S., Pro¬ 
fessor of Natural Philosophy in Owens College, Manchester. 
With Colotsrei, diagram and numerous Illustrations. New 
Edition. 6d. 

STEAM—Ah ELEMENTARY TREA¬ 
TISE on STEAIM. By J, PERRY, B.E., Whitworth 
Scholar,^ late Lecturer in, Rhymes at Clifton Colle^ With 
Illustrations, Numerical Examples, and Exercises iSmo, 

“ ■; 6^. '• ^ ^ 

;' , “ ’ " Oihersdp fcdkdia " ^ ^ * 


By the rev. BARNARD SMITH, M.A. 

ARITHMETIC and ALGEBRA. Twelfth 

Edition. Crown 8vo, cloth, io,f. ()d. 

ARITHMETIC for the USE of SCHOOLS, 

New Edition. Crown 8vo, 4.L 6^/.—KEY, 8.r. 6d. 

EXERCISES in ARITHMETIC. With 

ANSWERS- Crown 8vo, limp cloth, 2^. 6d. Separately, 
Parti., IS. ; Part 11 ., ij.—ANSWERS, 6d. 

SHILLING BOOK of ARITHMETIC. For 

National and Elementary Schools. i8mo. Or separately, 
Part I., 2d.-, Part IL, 31/.; Part HL, 7^/. With AN¬ 
SWERS, i 8 mo, IS. 6 ^/--KEY, 4^. 6 ^. 

EXAMINATION PAPERS in ARITH¬ 
METIC. In Four Parts. New Edition, rSmo, is, 6d. 
Ditto, with ANSWERS, i8mo, is. 9^/.—KEY, i8mo, 
4s. 6d. 

SCHOOL CLASS:BOOK of ARITHME¬ 
TIC. iSmo, 3^. Or Parts I. and II., 10^. each, and Part 
IIL, ir.—KEY, complete, i8mo, 6s. 6d. ; or Three Parts, 
2s. 6d. each. 

THE METRIC SYSTEM of ARITH¬ 
METIC : its Principles and Application. With numerous 
Examples. Written expressly for Standard V. in National 
Schools. Fourth Edition. i8mo, cloth, sewed, ^d. 

A CHART of the METRIC SYSTEM, for 

School Walls. On Roller, is. 6d. ; on Roller, mounted 
and varnished, 3^. 6d. Third Edition. With a full-length 
METRE MEASURE, subdivided into Decimetres, Centi¬ 
metres, and Millimetres 
Also, a SMALL CHART, on Card. id. 

EASY LESSONS in ARITHMETIC. Com¬ 
bining Exercises in Reading, Writing, Spelling, and Dicta¬ 
tion. l^art. I. for Standard I. in Natibnal Schools. Crown 
8VO, cloth, sewed, gd. 

DIAGRAMS for SCHOOL WALLS in preparation. 


By L TODHUNTER, M.A. F.R.S. 

EUCLID for COLLEGES and SCHOOLS. 

New Edition. i8mo, 3s. 6d. 

MENSURATION for BEGINNERS. With 

Examples. New Edition. i8mo, 2s. 6d. 

ALGEBRA for BEGINNERS, With 

numerous Examples. New Edition. iSnio, 2s. 6d .— 
KEY, 6s. 6d. 

TRIGONOMETRY for BEGINNERS. 
With numerous Examples. New Edition. i8mo, ds. 6d, 
—KEY, 8r. 6d. 

MECHANICS for BEGINNERS. With 

nuihero# li^ihples. New Edition. iSmo, 4s. 6d. 

ALGEBRA for the USE of COLLEGES 
and SCIIOOLS. Sixth Edition. Crown 8vo, "js. 6d .— 
KEY, 10s. 6d. 

An ELEMENTARY TREATISE on the 
THEORY of EQUATIONS. Second Edition, revised. 
Crown Svd, yj. 6d. 

PLANE TRIGONOMETRY. , Fourth Edi¬ 

tion. Crown 8 VO, 3s. 

A TREATISE on SPHERICAL TRIGO¬ 
NOMETRY. Third Edition, Crown 8vo, 4X. 6d. 

A TREATISE on CONIC SECTIONS, 
With Examples. Fifth Edition. Crown 8vo, p. 6d. 

A TREATISE on the DIFFERENTIAL 
CABCULUS. With Examples. Sixth Edition. Crown 
8vo, lor. 6d. 


&;co., London. 

by E. OXA-Y, Sons.' Tavlok, at', 7 'and tn the City of Ltmddiv.and published hy 

ac the OfBice, 29 30^'' (Wd<m. --Thursday, ,.'u 



A WEEKLy ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind •vtihich builds for ayeT —WORDSWORTH 


No. 259, VOL. 10] 

THURSDAY, OCTOBER 15, 1874 

[Price Fourpence 

Registered as a Newspaper at the General Post Office 

[All Rights are Reserved. 


LONDON LIBRARY, 

IS, ST. JAMES’S SQUARE.—rounded in i 34 i- 
Patron— H.R.H. The Prince of Walks. 

President—T homas Carlyle, Esq. 

This Library contains 90,000 Volumes of Ancient and Modern Literature, 
in various Languages. Subscription, a year, or £2 with Entrance Fee 
of £6 ; Life Membership, £'2.^, 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half-past Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound Gener.'tl Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Franlcland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. : Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. Gardner, F.E.S., F.S.A., 44, Berners Street, W. 


LADIES’ EDUCATIONAL ASSOCIA- 

TION, in connection with University College, London.—The Day 
Classes for Ladies, of English, French, and Italian Languages and 
Literature, Logic (elementary and advanced), Constitutional History, 
and Chemistry, will open at University College on and after MONDAY, 
Oct. 26. Prospectuses to be had at the Office in the College, or of 
J. E. Mylne, Esq., 27, Oxford Square, Hyde Park, W. 


PRELIMINARY EXAMINATIONS of the 

COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 

J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), -who has compiled, expressly for his own Pupils, Guides to 
the above, containing upwards of 400 questions and an.swers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hainp.stead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence, Queen’s Counsel, &c., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge. receives several Pupils, to prepare for the Universities and other 
examinations ; and has now Vacancies. 


Mr. G. H. LAKE (Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS. Tesd- 
monials from the late J. S. Mill, Dr. Tyndall, &c. Science receives 
careful attention.—Withernden, Caterham, Surrey. 


PREPARATION for the Public Schools 

by an Oxford M.A. and First Classman. Natural Science included in 
the ordinary scheme of work.—^Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 


TUITION in CLASSICS, ENG.LISH LAN¬ 
GUAGE, HISTORY, and LITERATURE.—An experienced Tutor 
attends Schools and Families, in London or the Country, to teach the 
above Subjects. Prepares for the Public Schools, Universitie.s, and jthe 
Army.—Address Tutor, 15, Gledhow Terrace, South Kensington, 
S.W. 


SCIENTIFIC and LITERARY SOCIE¬ 
TIES requiring rooms for MEETINGS, REKRESHMEN'T, &c., 
may hear of excellent Accommodation at a Moderate Cost by applying 
to Mr, PoOLK, II, Chandos Street, Cavenish h'qudi-e, W. 


CABINETS foi COLLECTIONS of Natu- 

ral Hi.story Specimens, Glass-top Boxes, Books, Maps, Specimens, See., 
of JAMES R, GREGORY, 15, Ru.ssell Street, Covent Garden. Cata¬ 
logues of Specimens, Apparatus, itc , 74 pages, post-free for six stamps. 
Removing in December next to 88, Charlotte Street, Fitzroy Square. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “Lyell’s Students’ Elements 
of Geology,” and facilitate the important study of this .science, can be 
had at 2, 5, 10, 20, 50, to x,ooo guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and’Recent Shells. Geological Maps, Ham¬ 
mers, all the Recent Publicatipps. &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNAN'J’, F.R.G.S., at his residence, 149, Strand, W.C. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose. 100 Example.s, 25-?. ; 200 ditto, £2 10s. to 
£3 los.; 300 ditto, £4 io.r. to £6 ; 400 ditto, ;(;6 to ; 500 ditto, ^8 8s. 
to £io los. Including ITalf Fossils, 250 Examples, .1^3 6 i 4 ; 400 

ditto, £6. 150 FOSSILS illustrating Morri.s’.s Chart or Lyell’s 

Manual, 30^. ; aso ditto (mostly of the species figured), £3; 3=^0 ditto, 
^5 to £6. RECENT SHELLS : 100 genera, £i ; 200 ditto, £2 los. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


SCIENCE TUITION by CORRESPON- 

DENCE.—For terms, apply to D.C.L., care of Macmillan and Co., 29, 
Bedford Street, Strand, London, W.C. 


PRIVATE TUITION.—A Clergyman of 

long experience and uniform success in Tuition, RECEIVES FOUR 
PUPILS. Home comforts combined with great educational advantages. 
The highest references.—M A., care of Editor of Nature, 29, Bedford 
Street, Strand, W.C. 
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NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHAN GE STR E ET, MAN CHEST E R, i^uppl/ al 1 the Apparatus 
enumerated in the SOUTH KIWSINGTON LISTS FOR 'FHE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(incluclin.i4 Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show* intending purchasers specimens of the various Instruments, 
or to forward Esiiniates on application. <)rders exceeding ^3 in value 
delivered free to any railway station in England. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn liy his late Majesty William IV. 
From xoi'. each. SALMON ODY ik CO , by appointment to the Army 
and Navy, 292, Strand, London. Price List po.si free. 


CHEST EXPANDER and TROUSERS 

brace combined, 8 s. ; Ladies' Chest Expanders^ from s.r. SAL¬ 
MON 0 J 3 Y & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and liADIES’ ABDOMINAL BELTS, made to any 
sixe. iiircctions lor .self-measurement and prices po.st free. SALMON 
Oi 3 Y & CO.. 292, Strand, London. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers wiih this beautifully perfumed Wash, iu 24 hours the 
hair becomes its original colour, and remains so by an occji.sional using. 
ios. 6(L, sent for P.O order. - ALEX. ROSS, 248, High Holborn, Lon¬ 
don ; and all Chemists. 


NOSE MACHINE—This is a contrivance 

which, applied to the nose for an hour dully, so directs the .soft cartilage 
of which the member consists, that an ill-formed no.se is quickly shaped 
to perfection. Anyone can use them, and without pain. Price loj. bcA, 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holboni, 
London. Pamphlet sent for two stamps. 


THOMAS D. RUSSELL, 

GEOLOGIST & MIOROSCOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—loo Specimens .« ••• One Guinea. 

British Fossils—100 „ . One Guinea. 


Collections and Specimens of 
British Fo.ssils from the Crag to the Silurian inclusive. 


DftaiUd Ceiialogues fost-free. 


DRAPER’S INK (DICHROIC). 


THE NEW BEACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly FuH Black, I Flow.«? easily from the Pen. 

Does not corrode Steel Pens. | Blotting-paper may be applied at the 

Is cleanly to use, and not liable to I moment of writing. 

Blot. 1 

TO BE HAD OF ALL STA TIONERS. 


HOLLOWAY’S OINTMENT and PILLS. 

—Diseases and casualty incidental to youth may be safely treated by 
the use of these excellent medicaments according to the printed direc¬ 
tions folded round each pot and box. This Ointment is not alone appli¬ 
cable to external ailments; conjointly with the Pills it exercises the most 
salutary influence in checking inflammations^ in the interior of the body ; 
when rubbed upon the back and chest it gives most sensible relief in 
asthma, b.cm hitis, pleurisy, and threatening consumption. Holloway's 
remedies are especially serviceable in liver and stomach complaints. 
For the cure of bad legs, all sorts of Wounds, sores, and likewise 
' Sctofula and scorbutic affections, this Ointment produces a cooling and 
sdOftJhiing feeling most acceptable to the suflerer. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By io the Royal InsiHtdimi of Great Britain.). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 
ti ik 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 



H alf ^^uinea 

Sound and Bright for Summer Use. 



WALTHAM BROS., BREWERS, STOCKWELL. 


JUDSON’S DYES—18 Colours, 6d. each. 

RIBliONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers, 


JUDSON’S DYES.—Dyeing at Horne.— 

JUDSON'S simple DYES are mo.st useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds,bernouses, 
Shetland shawls, or any small article of dre.ss, can ea.sily be dyed in 
a lew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 


JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints .should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful eflects are thus 
produced in green, pink, orown, and many other colours—Use Judsons 
Dyes for general tinting. Dye your Cartes de Visite. 


JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed mo.st exquisite colours, green, 
crim.son, purple, .scarlet, &c., by simply clipping them m a solution of 
JUDSON'S DYES. Charming Bouciuet may be thus composed. 


JUDSON'S DYES.—Ink —Ink — Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 


JUDSON’S DYES.—For Colouring Archi- 

tectural Plan.s, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 


HUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rah 
off They form the most economical .stain on record. Light Brown tor 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 


F RY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 
Awarded to J. S. FRY & SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 
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THE QUARTERLY JOURNAL OF 
SCIENCE. 

Edited by William Crookes, F.R.S., &c. 

No. XLIV., OCTOBER 1874, price contains:-— 

1. —An Examination of the Theories that have been proposed to account 

for the Climate of the Glacial Period." By Thomas Belt, F.G.S. 

2. —“Loss of Life at Sea." By Rear-A.dmiral Fishbourne. 

3. —'* The Lunar Atmosphere, and its Influence on Lunar Questions." By 

Edmund Neison, F.R.A.S., &c. 

4. —** Beryls and Emeralds." By Professor A. H. Church, M.A., &c. 

5. —“ On the Curved Appearance of Comets' Tails." By Lieut.-Col. Oray- 

son, R.A. F,RA.S. 

Notices of Books. Progress of the various Sciences, &c. 

London: 3, Horseshoe Court, Ludgate Hill, E. C. 


Second Edition. Now ready. 

THE NEW QUARTERLY MAGAZINE 

FOR OCTOBER. Price 2S. free by post 2s. lod. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
Vork, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, comme ed with January number. 

DEXTER & CO., UBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and i49> South 
4th Street, Philadelphia, Pa., U.S.A. 


Contents. 

“Travelsin Portugal.” (Concluded.) By John Latouche. 

“ The Fauna of Fancy.” By Frances Power Cobbe, 

“A Sea Changeling.” A Novel. By the Author of “ Olive Varcoe." 

“ Spiritualism in England.” By Nathaniel A. Harness. 

“1 he Character of Goethe." By Robert Buchanan, Author of “White Rose 
and Red." 

“Small Farms." By Richard Jefferies. 

“ In the Rue Froide.” A Tale. By Katherine S. Macquoid, Author of 
“ Patty.” 

London : WARD, LOCK, & TYLER, Warwick House, Paternoster Row. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

&d. MONTHLY, or POST-FREE, 6 j. PER ANNUM. 

The “ Journal of Industry " is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

This Journal has now the Largest Circulation of any Publica ion of the 
kind in the World, 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
London. 


On the 1st of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimkn, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (i2J. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., ofwhom may be obtained the volume for 
t373 (price i6j. 6<^. bound in cloth); also covers for the volume (price 15 .), 
and back numbers. 


“THE GARDEN,” 


A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


“THE GARDEN "is conducted by William Robinson, F.L.S., Author 
of “Hardy Flowers,” “ Alpine Flowers for English Gardens,” “ The 
Parks, Promenades, and Gardens of Paris,” See. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory, 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN " may he obtained through all Newsagents and at the 
Railway Bookstalls, at ^d. per Copy. It may also be had direct from^ the 
Office at 5jr. for a Quarter, 9^. grf. for a Haif-year, and jpr. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free,, 

37, Southampton Street, Covent Garden, W, C- 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chambej 0/ 
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Offices—5, Bond Court, Walbrook, London, E.C. 


An Essay read before the 
CHURCH CONGRESS AT BRIGHTON, 

And now submitted to 

THE MEMBERS OF THE BRITISH ASSOCIATION 
Who listened to the Presidential Address at Belfast. 

By rev. C. PRITCI-IARD, M.A. F.R.S. F.G.S. 

Oxford and London: JAMES PARKER & CO. 
Cambridge: DEIGHTON & BELL. 


JVbw Ready, Price One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR OCTOBER 1874. 

■WITH CHOICE EXAMPLES FROM YAEIOHS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND 07 HER PERMANENT PROCESSES, 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUsA, ITAQUE HOMINIS.’^ 

CONTB'KTS OF OCTOBER NUMBER.— Our Illustrations;—!. Gibson’s “Venus,” from the Original Study.^ 3. 
Fresco by CoiTCggio. 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theory of Light, by W. Cave Thomas, No. 2.—The Golden Wedding of Mr. and Mrs. S. C. Hall.—Art Notes and 
Gossip.—The Decoration of St. Paul’s Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 



.ecxii 


NATURE 


\pct. 15, 1874 


K. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUF^TURERS OF CHRONOMETERS. WATCHES, ASTRONOMICAL AND 

I UKKJsi CLfUCIvS (with or without Galvanic Contact Apparatus), COMPASSES At 
TO Her Majesty and H.R.H. the Prince of Wales, and H.LM. the Emperor of lissu 
MAKERS of the GR.EAT CLOCK of the HOUSES of PARLIAMENT* 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

or liisiiiucttes oh Application* 


THE LONDON & GENERAL WATER PURIFYING COMPANY i imitph 
PAXEHT CISTEKM FJLTEKS, CHARGED S0LElYWITili^IML5HAELIl«^^ PAN Y, LIMITED 


HoiiFe Cistern 
with a Cis tern 


-— --*.**.***** requiniin, wnen once iixea, no atte 

, fitted ‘x8a-;,"aa-May ;8 ;o 7“ .^^'.he 2“ 

.’Filter. = 3 , ^863 ; Dr Laakester. Sep.cn.bcr’,i rSfi^D^^.Seby Febru ^ 

__ „ . . . . ,Drice_,Cr .!M. .and ariwards. Portable Filters ™ tW. . A/J’ r- 


■when once fixed, no attention whatever. 



ji' kSS f »Sir $ 

gUuS hS nZitronst: 

The Filter^y l^e 

157 , aiKANU, W.C. (Dour Doors from Somerset House), LONDON 
Read Water; its price, per post, ad. 

ROW READY. 


Portable Cistern 
Filter, 



AGRICULTU RAL PUBLI CATIONS. 

THE PROPORTIONATE FATTENING and FEESH-FORMING OUAT TTTP'q 

Irtcll ** FEEDINp .SUBSTANCES in general use by Farmers : also the Manurial Value ^the Residue from each 

t* tr • 7 1 r . y. Opinions of the Press. 

It IS cleady a very usefuLjnchc^or of the values of the foods for cattle/’— 

will -„y who 

procure olfytheHWes -d 

THE AGRICULTURAL ECONOms-T™ A containing Reports and 

Vols. I., II., and III. of the Agricultural Economist” for 1870, 1S71, and 1872, price Is. (id. each. 

'r«17 TvirTwr-mto AT r,,-,.,, ir«7Vw«). 

THE MINERAL CONSTITUENTS REMOVED from an ACRF nf *^OTT “Urr oru 

SaUs! CS Tr[c75ne'^lh\l£;o:t Superphosjliates, 

Loudon: 176, FLEET STREET. E.C., and 47, MILLBANK STREET, S.W. 


a 


MAZELINE’ GOLD JEWELLERY. 

{Catalogue post free.) 

’ ill' got" n by the above imitation JeweUery—splid, durable, and cheap. 

lil' rOT n'umin ’ copied m the above, and not to be detected from.the precious metal. 

i8c. GOLD.-Jewellery, is reproduced m all the latest fashions (English, French, Swissf Italian, &c.) 

‘‘MADELINE'’ GOLD JEWELLERY, 

imitation yet offered to the public. It is solid, durable, and cheap, retaining to the la.st 
CASH PRICES 

sr.; ■V^ddlnranf Keetf/r Ao S {? “ n ' ^^rosses ir. 6<f. to 4^. 6,f.; Ladies’ Gem Rings, as. to 

Breast Pins, i, to 44. 6 d; bSos, is S lo Vs &l 5 ^' 7 V“’ ‘o 3^- 6 d ; Links, il ’to jr, ; 

‘^“'■ne Pr^oSc;r^^hl"'•’5T''^^i"®“/'’‘“■' “ 3-eu’^ & s'e^itli BriSt. &o , 

and guarantee^gainht all ot?er competkoSa^SS ^ length of time to the completion and production of the above, are now enabled to ofier 

caution.- Certain well-fini.shed, and correct imitation of the precious metal, at prices within the reach of all. 

we therefore beg to put the public on their gua^d agShLS t°uS^deceptbns°^^ inferior and wretched article, and charging the same prices : 

“ soaranteed for two years. Naiies and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the “MAZE! INE” GOLD JEWELLERY to be obtained oi 

MESS®.s. MACMILLAN & CO. 

WHOLESALE AND ^RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. ’ 

Bnntedby R. Crav. So»^& Tavno«^„ k”Dedfprf ^ 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind which builds for aytP — Wordswor fh 


No. 260, VoL. 10] THURSDAY, OCTOBER 22, 1874 [Price Fourpence 


Registered as a Newspaper at the General Post Office, 


UNIVERSITY COLLEGE, LONDON. 

The PROFESSORSHIP of COMPARATIVE ANATOMY and ZOO- 
LOGY is VACANT through the death of Dr GRANT. Candidates for 
the appointnr.ent are reque.sted to send their Applications and Testimonials 
to the under.<iigned, from whom further information may be obtained, on or 
bdfore SATURDAY, OCTOBER 31. 

JOHN ROBSON, B.A., Secretary to the Council. 

VACANT. —The PROFESSORSHIP of 

NATURAL HISTORY at the Agricultural College, Cirencester. The 
Professor will have to lecture on Botany and Geology, and to assist in 
the discipline of the College. The duties will commence in the second 
week of February 1875.—Apply to the Rev. the Principal. 


LADIES’ EDUCATIONAL ASSOCIA¬ 
TION, in connection with University College, London.—The Day 
Classes for Ladies, of English, French, and Italian Languages and 
Literature, Logic (elementary and advanced), Constitutional History, 
and Chemistry, will open at tfniversity College on and after MONDAY, 
Oct 26. Prospectuses to be had at the Office in the College, or of 
j. E. Mylne, Esq., 27, Oxford Square, Hyde Park, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F-R.S- ; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S. ; Dr, Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


royal COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fee* 
moderate. Analyses and investigations conducted.—Apply to Prof 
E. V. Gardner, F.E.S., F.S.A., 44, Berners Street. W. 


PRELIMINARY EXAMINATIONS of the 

COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), who has compiled, expressly for his own Pupils, Guide.s to 
the above, containing upwards of 400 questions and answers on all the 
subjects of examination, has CLASSES READING at his re.sidence at 
, Hamp.stead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par- 
liament, Doctors of eminence, Queen's Counsel, &c., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers. 


Mr. C. H. LAKE (Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS. Testi¬ 
monials from the kite J, S. Mill, Dr. Tyndall, &c. Science receives 
careful attention.—Withernden, Caterham, Surrey. 


[All Rights are Reserved. 


As LECTURER on TECHNOLOGICAL 

CHEMISTRY.—A Gentleman with long experience in Technological' 
Chemistry acquired in variou.s qhemtcal manufactorie.s, where the posi¬ 
tions of analyst, scientific and practical manager and partner, have been 
held at different times, wishes to obta n a LECTURESHIP as above, 
either in some existing institution, or as a commencement on trial, ac¬ 
companied with some definite guarantee. Instruction in the Labora¬ 
tory in Technical Analysis and in the art of Chemico-technological 
Research would be undertaken, also in the general method and rules tO' 
be observed in laying down plant, and generally in preparing plans and) 
specifications for chemical works. The advertiser would also undertake, 
if desired, a Supplementary Course of Instruction in pure Chemistry,^ 
accompanied with Laboratory Practice.—^Apply by letter tOiF. C. Si., 
Post Office, Alder’ey, Cheshire. 


PREPARATION for the Public Schools 

by an Oxford M. A and First Classman. Natural Science included ia 
the ordinary scheme of work.—Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 


TUITION in CLASSICS, ENGLISH LAN¬ 
GUAGE, HISTORY, and LITERATURE.—An experienced Tutor 
attends Schools and Families, in London or the Country, to teach the 
above Subjects. Prepares for the Public Schools, Universities, and the 
Army.—Address Tutor, 15, Gledhow Terrace, South Kensington, 


SCIENTIFIC and LITERARY SOCIE- 

TiES requiring ROOMS for MEETINGS, REFRESHMENT, &c.. 
may hear of excellent Accommodation at a Moderate Cost by applying 
to Mr. PooLR, II, Chandos Street, Cavenish Square, W. 


The REV.L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant 'Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils,, to prepare for the Universities and other 
examinations ; and has now Vacancies. 


SCIENCE TUITION by CORRESPON¬ 
DENCE.—For terms, apply to D.C.L., care of Macmillan and Co., 29, 
Bedford Street, Strand, London, W.C. 


PRIVATE TUITION.—A Clergyman of 

long experience'and uniform success in Tuition, RECEIVES FOUR 
PUPILS. Home comfurts combined with great educational advantages. 
The highest references.— M A., care of Editor of Nature, 29, Bedford 
Street, Strand, W.C. 


ASTRONOMER.—Wanted, a Young Gentle¬ 
man as Assistant in a Private Observatory in Ireland. He must be a 
good mathematician, and, if possible, a German scholar. Terms, 50 
a year, with board and lodging.—For full particulars apply to W., Post 
Office, Edgeworthtown, Ireland. 


NOTICE OF REMOVAL.—Mr. JAMES 

R. GREGORY, Geologist, -will REMOVE in DECEMBER NEXT 
to extensive and well-lighted Premises, now building at 88, CHAR¬ 
LOTTE STREET, FITZROY SQUAM, W., from 15, Russell 
Street, Covent Garden. Collections and as usual. 
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GEOLOGY.-^ELEMENTARY COLLEC^ 

TIONS to illustrate the New Edition of “ Lyell’s Students^ Elements 
of Geology,” and facilitate the important study of this science, can be 
had at a, 5. 10, 20, 50, to j,ooo guineas. Also, Single Specimens of 
Kocks, Minerals, Fossils, and Recent Shells. Geolotjical Map.s, Ham¬ 
mers, all the Recent Publicaiion.s, &c., of J. TENNANT, Mineralo¬ 
gist to Her Maje.sty 149, Strand, I.,ondon. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.R,G.S., at his residence, 149, Strand, W.C. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Ro.se. 100 Example.^, 25^. ; 200 ditto, £'3. lor. to 
;£3 lOJ. ; 300 ditto, xos. to £6 ; 400 ditto, to £8 ; 500 ditto, ^8 8^. 
to £10 loi. Including Ha'f Fossils, 250 Examples. £3 tos. 6:4 ; 400 
ditto, £6. 150. FOSSILS illu.strating Morris’s Chart or Lyell’s 

Manual. 30J. ; 250 ditto (mostly of the species figured), ^3; 3150 ditto, 
£5 to £6. RECENT SHELLS : 100 genera, ; aoo ditto, £2 xos. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 



Sound and Bright for Summer Use. 


WALTHAM BROS., BREWERS, STOCKWELL. 


NOTICE.— To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF teachers OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purcha.serK specimem of the various Instruments, 
or to lorward Estimates on application. Orders exceeding £a ia value 
delivered free to any railway station hi England, 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From loj. each. SALMON ODY & CO , by appouument to the Army 
and Navy, 29a, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

brace combined, 8s. ; Ladies’ Chest Expanders from sr. 6d. —SAI<- 
MON ODY & CO, 29a, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions lor self-mea.surement and prices post free. SALMON 
ODY & CO.. 292, Strand, London. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and remains so by an occasional using, 
xo^. sent for P.O order.—ALEX. ROSS, 248, High Holboru, Lou¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
ojf which the member consists, that an ill-formed nose is quickly shaped 
to perfection. Anyone can use them, and without pain. Price tor. 64 ., 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holborn, 
London. Pamphlet sent for two stamps. 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

TJh? Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated ol m White’s ** Natural History of Sel- 
borne,” and the succe.ss which has attended it is sufficient proof that its plan 
is acceptable to out-of-door naturalists tho.se who delight in observing 
die manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
hns been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILDXNG. 
itmdon : JOHN VAN VOORST, i, Paternoster Row, 


THE EDINBURGH REVIEW, No. 286, 

OCTOBER, is just published, 

CON'TJSN'TS. 

I.—" Scharnhorst.” 

JL —*‘Tlie Book of Carlaverock.” 

III . —“ English Fugitive Songs and Lyrics.” 

IV. —" Census of France in *872." 

V.—"* Comets and Meteors.” 

VI. —“ConvocaiioUj Parliament, and the Prayer Book,” 

VIL—‘'The Grenadier Guard.s.” 

Vlll. — “ Kenan's Antichrist.” 

IX. —“Mr. Ciiarles Grevi lo’s Journals.” 

X. —‘‘Tnc Session and the Ministry.” 

London : LONGMANS & CO. Edinburgh: A. & C. BLACK. 


On the ist of every Month, pp, 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (xzs. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. I^.anken and Co., Drury House, St. 
Mary-lc-Strand, London, W.C., of whom may be obtained the volume for 
T873 (price x6s. bit. bound in cloth) : also covers for the volume (price xs.), 
and back numbers. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PQBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Bo.ston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufacture.s, Inventions, and the Applied Arts 
and Sciences. 

bd. MONTHLY, or POST-FREE, bs. bd. PER ANNUM. 

The “ Journal of Industry ” is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions, 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

*** This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
London. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURN A L 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agiiculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
i8,ooo members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3a., or prepaid, 155. a year post free. 

Published by W, PICKERING, ai, Arundel Street, Strand, W.C 
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“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


‘ THE GARDEN ” is conducted by William Robinson, F.L.S., Author 
w “Hardy Flowers,” “Alpine Flowers for English Gardens,” “The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of In its pages 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


** THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4E. per Copy. It may also be had direct from the 
Office at 5s. for a Quarter, gj. gd. for a Half-year, and igj. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 

Conducted by J. W, Douglas, R. McLachlan, F.L.S., E. C. Ryk, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects ol 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each ; the succeeding 
vols. may be had separately or together at 7s, each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


THE LINGUIST, 

and 

EDUCATIONAL REVIEW: 

A l^LEASANT MONTtILY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and tli 07 ’ 0 ughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
CirOus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


“ NA TUREr 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at die Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 9, bound in cloth, price loj, ^d. 

Cloth Cases for binding all the volumes, price u. each. 

Reading Cases to hold 26 numbers, price 2 j. 6^, 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Aj>^ointmeni to the Royal Institution of Great Britain), 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S,W, 

ESTABLISHED 1843. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with, so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, i6j., 2ij., 26s. 6d.^ and 3M. 6d. \ p . 
,, Double „ 3IJ. 64 ^., 42^., and 52^. 6«af. rg" 

„ Umbilical „ 42^. and 52^. Cd. .) 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, li^t in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4^. 6d., 7s. 6d., tos,f and idf. each. 
Postage free. 


JOHN WHITE, Manufacturer,"228, PiccadiUy, London. 


JUDSON’S DYES—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Statioqers. 

JUDSON’S DYES_Dyeing at Home_ 

JUDSON’S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds,bemouscs. 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are thus 

S reduced in green, pink, orown, and many other colours—^Use Judson’s 
)yes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES.— Ferns, Grasses, 

Flowers, and Sea-weeds may he dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON’S DYES. Charming Bouquet'may be thus composed. 

JUDSON’S DYES.— Ink — Ink — Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grindmg up colours 
to a uniform, tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and 12 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 
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; NEXT WEEK, medium 8vo. price 21s. 

DEEP-SEA FISHINft AND FISHINa-BOATS. 

All Account of tlie Practical Working of the various Fisheries around the British Islands ; with Illustrations and Descriptions of 

the Boats, Nets, and other dear in use, 

BY EDMUND W. H. HOLDSWORTH, F.L.S., F.Z.S., &c., 

LATE v=iECRETARY TO THE ROYAI. SEA FISHERIES COMMISSION. 

London; EDWARD STANFORD, 67 AND 68, CHARING CROSS, S.W. 


MUTT 7 AL LIFE ASSURANCE. 

SCOniSH PROVIDENT INSTITUTION, 

Established 1837, 

6, ST. ANDREW SQUARE, EDINBURGIT; 18, KING WILLIAM 
STREET, LONDON, E.C, 


The Fourth Division of Profits has been recently made. The inves¬ 
tigation, conducted upon the safest estimates, showed a surplus of/^376,000 ; 
of which the sum of ilasi.soo was divided among the .Policy-holders. The 
number entitled to participate in terms of the laws was 4,599, and the result 
was that policies, say for £i,ooo sharing for thajirsi time, were increased 
to sums ranging from £ i, ^7° to £ 1,300. The increase to policies which had 
before participated was proportionally greater. In a few cases Policies 
which have shared at the whole /our divisions have now been doubled. 

The Directors invite attention to the principles of the Institution. It is 
'the only office in which the advantage of participation in profits can be ob¬ 
tained on moderate terms ; while from the principle on which these are dis¬ 
tributed, Policies may eventually receive as large additions as in offices 
charging the usual high rates. 

The premiums are at many ages twenty or twenty-five per cent, lower than 
in the other Scottish Mutual offices. For example, a Policy of 1,200 to 
;i^i,aso may, at ages 30 to 40, be received/rw? ihe first for the same yearly 
payment, which in these would assure ;^i,ooo only. 

The Fund now exceeds ;<ia,30Oi0oo, Notwithstanding its low premiums, 
no office of the same age in the kingdom has so large a fund. 

In all points of Administration the rules will be found peculiarly 
favourable to the assured, in whose Interests alone they have been framed. 

Copies of the Thirty-sixth Annual Report may be had on application at 
the offices. 

JAMES WATSON, Manager. 

J. MUIR LEITCH, London Sec. 

Just published, price u. 

Rev. Dr. James Martineau.—RELIGION as 

AFFECTED by MODERN MATERIALISM.—An Address de¬ 
livered in Manchester (New) College, London, at the opening of its 
89th Session, Oct. 6, 1874. By JAMES MARTINEAU, LL.D., 
Principal. 

WILLIAMS & NORGATE, i4» Henrietta Street, Covent Garden, 
London, and 20, South Frederick Street, Edinburgh. 


Dr. Russell Reynolds’ SYSTEM of MEDI- 

CINE. In 8vo, price 25^. each, 

Vol. I.-GENERAL DISEASES : or. Affections of the Whole System. 
Second Edition. 

VoL II.-DISEASES of the NERVOUS SYSTEM and of the STO¬ 
MACH. Second Edition. 

Vol. HI.—DISEASES of the DIGESTIVE SYSTEM (continued); Dis¬ 
eases of the Mouth ; Diseases of the Respiratory System. 

Vol. IV.-DISEASES of the CIRCULATORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous 
Systems, \jn preparation. 

Macmillan & co., London. 


Now ready, Fifth Edition, considerably Extended, with 40 Wood Engrav¬ 
ings, Frontispiece, and 8 new Panoramic Maps, post Sv'o, i2f. 6d. 

WINTER and SPRING on the SHORES 

of the MEDITERRANEAN ; nr the Rivieras, Italy, Spain, Greece, 
Constantinople, the Archipelago, Corsica, Sicily, Sardinia, Algeria, 
Tunis, Smyrna, with Biarritz and Arcachon, as Winter Climates. 

By DR. HENRY BENNET. 

J. & A. CHURCHILL, New Eurlini^ton. Street. 


LONDON AND CHILWORTH. 

MESSRS. UNWIN BROTHERS, Printers 

and Stereotypers, are prepared to undertake Two or Three Periodicals ; 
also High-class Bookwork in Ancient or Modern Style, with appropriate 
Ornaments. Having both Country and London Offices, special facili¬ 
ties can be offered. Estimates on application, to i, 2, and 3, Oxford 
Court (109A, Cannon Street), E.C. 


BR. LIONEL BEALE'S WORKS. 

1. PROTOPLASM.—I. Dissentient. 2. Demonstrative. 3. Speculative 
16 Plates, xos. 6d. Now ready, Third Edition.. J. & A. Churchill. 

2. BIOPLASM, or LIVING MATTER. 16 Plates, 6s. 6 d. J. & A. 
Churchill, 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 
STATE. Second Edition. 28 Plates, rzj. 6 d. J. & A. Churchill. 

4. KIDNEY DISEASES, URINARY DEPOSITS, and CALCULOUS 
DISORDERS. Third Edition, 25jr. J. &, A. Churchill. 

5. The MYSTERY of LIFE: in Reply to Sir William Gull. 3^. 6 d. J. & 
A. Churchill. 

6. The MICROSCOPE in MEDICINE. Fourth Edition much enlarged. 

J. & A. Churchill. [In the Press. 

7. HOW to WORK with the MICROSCOPE, ms. Harrison, Pall Mall. 


In crown 8vo, with 49 Diagrams, price 6 j. 

BRINKLEY’S ASTRONOMY, revised and 

partly rewritten, with Additional Chapters, and an Appendix of Ques¬ 
tions for Examination. By JOHN WILLIAM STUBBS, D.D., Fel¬ 
low and Tutor of Trinity College, Dublin; and B'RANCIS BRUN- 
NOW,Ph. D., Astronomer Royal of Ireland, and Professor of Astronomy 
in the University of Dublin, Second Edition, enlarged and improved. 

London: LONGMANS & CO. 


NEW WORKS BY THE REV. J. G. WOOD, M.A. 

Author of “ Homes Without Hands," &c. 

OUT of DOORS : a Selection of Original 

Articles on Practical Natural History, uniform with “ Strange Dvyelb 
ings" by the same Author ; with 6 Illustrations from. Original Designs 
engraved on Wood by G. Pearson. Crown 8vo, price 7s. 6d. cloth. 

[On Nov. 2. 

INSECTS ABROAD: a Popular Account 

of Foreign Insects, their Structure, Habits, And Transformations. With 
600 Figures by E. A. Smith and J. B. Zweeker, engraved on Wood by 
G. Pearson. Forming a Sequel or Companion Volume to “ Insects at 
Home" by the same Author. 8vo, price zu. cloth. 

[On Nov. 2, 

London: LONGMANS & CO. 


Just published. 

SEVEN LIFE-SIZED DIAGRAMS of the 

HUMAN BODY. By JOHN MARSHALL, F.R.S. F.R.CS., 
Professor of Anatomy to the Royal Academy. Designed expressly for 
Artists and Art Schools. Price 12J. 6 d. each, 

ELEVEN LIFE-SIZED PHYSIOLOGICAL DIAGRAMS of the 
HUMAN BODY. By JOHN MARSHALL, F.R,S. F.R.CS., 
Professor of Surgery to University College. An entirely new edition, 
revised and extended. Price 12s, 6d. each Sheet, coloured on paper, 
7 ft. 3 in. by 3 ft. g in. 

NINE BOTANICAL DIAGRAMS, by Professor HENSLOW, for the 
use of Lecturers, Schools, &c. Price ;^2theset. 

Prospectuses of the above Works on application. 

London: ALFRED TARRANT, ii, Serle Street, W.C.; CHAPMAN &; 
HALL, Piccadilly, and all Booksellers. 
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DIARY OF SOCIETIES. 


London 

THURSDAY, October 22. 

Junior Philosophical SociETY,at7.3o.—Principles of Art: J. R. Hilder. 
FRIDAY, October 23. 

Quekett Microscopical Club, at 8.—On cutting Sections of the Eyes of 
Insects, and on a New Instrument for that purpose: R. P, Williams. 

Leeds 

TUESDAY, October 27. 

Naturalists’ Field Club and Scientific Association, at 8.—Solar 
Physics: John Garbutt, F.R.A.S. 


TO secretaries op scientific 

AND LITERARY SOCIETIES. 


It having been stiggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found ve^y usepuly not 07 tly 
to the Members of such SocietieSy but to all who are interested in 
scientific and literacy subjectSy the Publishers have determined to 
dtvote a portion of their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, ^c,y at the nommal charge oj One Shilling for each 
insei'tion. 


INTERNATIONAL EXHIBITION 
PRIZE MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 

FOR EXCELLENCE AND CHEAPNESS. 



M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Pillischer’s 
St. Thomas’s Hospital 
Microscope, 

As supplied to' the principal Uni¬ 
versities and Hospitals. 

Monocular, £$; Binocular, £ 10 ioj. 

PILLISCHER'S New Series of 
Correction and Immersion _ Ob¬ 
ject-glasses, from^^ to jrV ^nch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver ^ Cases, 3^ in., 

14J.; 4^in., 17^.; din., in Wooden 
Case, loj., including a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO^ 

88 , New Bond Street, W., London. 


The Publishers of Nature wzV/ be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and tiseful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office—29, BEDFORD STREET, STRAND. 
















EVERY THURSDAY, PRICE 4^. 

^^NATUREr 

CHARGES FOR ADVERTISEMENTS. 


With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
blackened Glass for the Lantern ; packed in Deal Cabinet £x2 o o 

Reflectors for projecting the Figures on the Screen . 2126 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : 1 to 1 : 3... o 7 6 
Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

New Set of Acoustic Apparatus . 5 5 0 

Improved Ozone Generators. 21s. & 3 3 O 

PocRet Spectroscopes, witti new Slit Adjust¬ 
ment .. . 15 0 


Three lines in colmmi, 2s, 6d.; gd. per line after, 

£ s. d. 

One-cigJith page, or quarter cohmin .... o 18 6 

Quarter page, or half a column .i 15 o 

Half a page, or a column .3 5 o 

Whole page . 660 


TISLEY AND SPILLER, 

OPTICIANS, &c., 


172, BROMPTON ROAD, 

(Three minutes* walk from South Kensington Museum), 


Advertisements must be sent to the Office before 12 dclock 
on Wednesdays. 

Post-office Orders payable to Macmillan & Co. 
OFFICE : BEDF'ORD STREET, STRAND, W.C 



THE BREWERS* GUARDIAN: 

a Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

Rfviewof the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 

“ The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, i6j. C>d. per annum, post fiee, dating from any quarter-day. 
Single Copies, is. each. Registered for transmission abroad. 

Offices—s, Bond Court, Walbrook, London, E.C. 


HOLLOWAY’S OINTMENT and PILLS. 

—At the present time much watchfulness must be exercised, and the 
earliest evidences of ill-health immediately checked, or a slight illness 
may result in a serious malady. Relaxed and sore throat, diphtheria, 
quinsey, coughs, chronic cough, bronchitis, and_ most other pulmonary 
affections will be greatly relieved by rubbing this cooling Ointment into 
the skin as nearly as practicable to the seat of mischief. This treat¬ 
ment, at once simple and effective, is admirably adapted for the removal 
of such diseases during infancy and youth. Old asthmatic invalids will 
derive marvellous ease from the use of Holloway’s remedies, which have 
brought round many such sufferers, and re-established health after every 
other means had signally failed. 
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THIS DAY, IN OCTAVO, PRICE 2i.f. 

CAVE-HUNTING: 

researches on the evidence of caves respecting the early inhabitants 

OF EUROPE. 

By W. BOYD DAWKINS, M.A., F.R.S., &c., 

CDEATOR OF THE MUSEUM AND LECTURER IN GEOLOGY IN THE OWENS COLLEGE, MANCHESTER. 

Coloured Plate and Wooacuts, 


CONTENTS. 


Chapter T.—lN'i'RODticrtoN. 

,, 11 .—Physical History ok Caves.^ 

„ III, —Historic Caves in Britain. \ 

„ IV.—Caves used in the Ages ok Iron and 

Bronze. 

,, V.— Caves of the NiioiTTiirc Age. 

,, VI.—The Range of Neolithic Dolicho-Cephatt 

AND BrACHY-CePHALI. 

,, VII.— Caves containing Human Remains of 
Doubtful Age. 

,, VIIL— The Pleistocene Caves of Germany and 
Great Britain. 

„ IX.— The Inhabitants of the Caves of North¬ 
western Europe, and the Evidence of 
THE Fauna as to the Atiantic Coast¬ 
line. 


Chapter X.—The Fauna of the Caves of Soutpiern 
Europe, and the Evidence as to the 
Mediterranean Coast-line in the Pleis¬ 
tocene Age. 

,, XL— Tpie European Climate in the Pleistocene 
Age. 

„ XIL—Conclusion, 


Appendix I.—On the Instruments and Methods of 
Cave-hunting. 

„ IL—Observations on the Accumulation of 

Stalagmite in the Ingleborough Cave. 


MACMILLAN AND CO., LONDON. 


“NATURE” SERIES. . 

A SERIES OF POPULAR SCIENTIFIC WORKS. 


Vol. I—The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, 

F.R.S. With numerotis Illustrations. Second Edition, crown $vo, $s. 6d. 

” To any student who wishes to make himself, in a comparatively short time, well acquainted with the principles and the 
application of the spectroscope, we cannot recommend a better treatise.”— Westminster Revim, ^ 

Vol. II.—The ORIGIN and METAMORPHOSIS of INSECTS. By Sir John Lubbock, 

M.P. F.R.S. With numerous Illustrations. Second Edition, crown 8vo, 3^'. 6^. 

** We invite attention to the admirable manner in which the subject of insect metamorphosis is illustrated by excellent figures.” 
— Field. 


Vol. III.—The BIRTH of CHEMISTRY. By G. F. Rodwell, F.R.A.S. F.C.S., Science 

Master in Marlborough College. With numerous Illustrations. Crown 8vo, 3x. (id, 

^ “ Mr. Rodwell’s work is the product of scholarly investigation. Chemists cannot fail to enjoy it, and those who are not chemists 
will be tempted to enter on the study of its mysteries.”— Chemist and Druggist. 

A thoughtful, suggestive, and decidedly readable work.”— Quarterly Journal of Science. 

The TRANSIT of VENUS. By George Forbes, B.A., Professor of Natural Philosophy 

in the Andersonian University, Glasgow. With numerous Illustrations. Crown 8vo, 3^ 6 d. 


POLARISATION of LIGHT. 

Illustrations. Crown 8vo. 


7'o be shortly fublished. 

By "W. Spottiswoode, LL.D. F.R.S. With numerous 


The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 

Anatomy at St, Mary’s Hospital, With numerous Illustrations, Crown 8vo, 

FLOWERS, considered in RELATION to INSECTS. By Sir 

JOHN LUBBOCK, M.P. F.R.S. With numerous Illustrations. Crown Svo, 

MACMILLAN & CO., LONDON. 
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L. OERTLINa, 

TUKNMILL STEEET, NEAR FARRINGDON STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OF 

CHEMICAL, ASSAY, AND BULLION BALANCES. 

Maker to the Bank of England, Assay Office of the Royal, Mint, &c., &c. 

By Appointment , 

Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 

Council Medal^ 1851. First Class Medal^ 1854 G-nd 1862. 


“MAZELINE” GOLD JEWELLERY, 

{Cataloguepost free .) 

j8c. GOLD.—Superseded Ly the above imitation Jewellery—solid, durable, and cheap. 

38c. (iOLD.—Designs, beautifully copied in the above, and not to be detected from the precious metaj. 
i8c. GOLD.—Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.) 

MAZELINEGOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its i8c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 25^. to 45^. Alberts, 2J. to sx.; Long Chains, 5X. to 8j. 6 d. ; Lockets, 2X. to 5s. 6 d. ; Crosses, ix. 61a?. to 4X. 6 d .; Ladies' Gem Rings, 2X. to 
cx. ; Wedding and Keeper Rings, ix. to 2x. 6 d. ; Gents’ Finger Rings. 2x. 6 d. to 6x.; Bracelets. 5X to lox. 6 d. : Studs, ix. to 3X. 6 d. ; Links, xx. to 3X. ; 
Bieast Pins, ix. to 4X, 6 d ; Brooches, ix. 6 d. to 7X. 6 d. ; Ear Kings, ix. 6 d. to 6x. 6 d .; Sets («*« S 7 iite), Brooch and Ear Rings, 5X. 6(3?. to lox. 6 d, ; Pencil 
Cases, 2X. to 4X 6 d. ; Gents’ Snake Kings (Plain Head), 3X. 6 d., Head set with Brilliant, &c,, sx. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are noyv enabled to ofter 
and guarantee again't all other competitors a superior, well-finished, and correct imitation of the_ precious metal, at prices within the reach of all. 

CAUTION.—Certain persons aie endeavouring to imitate and foist upon the public an iiiferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their gu»rd against such deceptions. 

N.B.—Every watch is guaranteed for two.years. Names and Addresses should be distinctly and clearly written in fuljl. 

Full-priced Catalogues and press Opinions of the MAZE LINE ” GOLD JEWELLERY to he obtained o( 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P. 0 . 0 , to be made payable at Post Office, Bishopsgate Street Without, London, E C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 

NOW READY. 

PRICE is. 

PRIMER OF PHYSIOLOGY. 

BY 

MICHAEL FOSTER, M.A., M.D., F.R.S., 

FELLOW OF TRINITY COLLEGE, CAMBRIDGK 
IViiA Illustrations. 

MACMILLAN & CO., LONDON., 


Now Heady. Prise One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR OCTOBER 1874. 

WITH CHOICE EXAMPLES FROM YARIOIJS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ ARS ARTIS CAUSA, ITAQUE HOMINIS.’^ 

Contents of October Number,— Our Illustrations:—!. Gibson’s “Venus/’ from the Original Study.^ 2. 
Fresco by Correggio. 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theory of Light, by W. Cave Thomas, No. 2. —The Golden Wedding of Mr. and Mrs. S. C. HalL—Art Notes and 
Gossip.—The Decoration of St. Paul’s Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the repioduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 
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NEW AND FORTHCOMING BOOKS. 


BY SIR SAMUEL W. BAKER, PASHA, F.R.S., ETC 

Ismailia ; a Narrative of the Expedition to 

Central Africa for the SiipprcKsion of lire Slave Trade, 
organised by l.sMArL, Rhkdivk ok Egypt. With Maps, 
Portraits, g.nd upwards of Fifty fulUpage Illustrations by 
ZwECKER and 1 ) IF rand. Two vols. 8vo. 36.?. 

The Russian Power. By Ashton W.Dilke. 

With Maps and Illustrations. Two vols. Medium 8vo, 32A 

Biogratihy of the Right Hon. Francis 

BLACKBU RNE, late Lord Chancellor of Ireland, Chiefly 
in Relation to his Public and X^olitical Career. By Ms Son. 

8vO. I2J. 


Lady Duff Gordon’s Last Letters from 

Egypt, to wfiich are added Letters from the Cape. With a 
Memoir by her Daughter. With Portrait engraved by 
JeenTs after PiliLUrs. Crown 8vo. pr. 

A Ramble Round the World, 187.1. By 

M. LE BARON DE II.UBNER, formerly Ambassador 
hnd Minister, Translated by Lady Herbert. Two vols. 
Syo. 2 Sj. [Next week. 

Outlines of Cosmic Philosophy, based on the 

Doctrine of Evolution, with Criticisms on the Positive 
Philosophy. By JOHN FISKE, M.A., LL.B.., formerly 
Lecturer on Philosophy at Plarvard University. Two Vols. 
8vo. 25J. , 


Miltons Poetical JVorks. Edited^ with 

Text Collated from the best Authorities, with Introduction 
and Notes, by DAVID MASSON, Professor of Rhetoric 
and English Literature in the University of Edinburgh. 
With Three Portraits engraved by C. H. Jeen^ and Rad- 
CLIFFE. Three vols. 8vo. (Uniform with the Cambridge 
Shakespeare.) 42.?. 

Milton’s Poetical Works {Gholden. Treasury 

Edition). With Introductiph; aiid by Professor 

MASSON. With Tvvd PoitMts engraved by Jeens, 
Two vols, 18mo. gs, 

Michael Angsto Buonarroti : Sculptor^ 

Painter, Architect. The Story of his Life and Labours. 
By CHARLES CHRISTOPHER BLACK, M. A. Illus¬ 
trated with Twenty Woodbury Types. Medium 8vo, cloth 
extra, gilt. 3IA 6^/. 

History of the English People. By the Rev. 

J. R. GREEN, M.A. With Coloured'Maps, Genealogical 
and Chronological Tables. Crown 8vo. 8 j. Cxi, 

Mtchelefs Modem History, Translated 

from the French. With Continuation to the Present Time. 
By M. C. M. SIMPSON. Crown 8vo. 4J. Cd, 

Scandinavian History. By E. C. Otte. 

With Maps. Globe 8vo. 

The Harbour Bar. A 7 ale of Scottish Life. 

Two Vols. Crown 8vo. 2iJ. 


Speaking Likenesses. By Christina Rossetti, 

With Illustrations By Arthur LIughes. Crown 8vo. 4^. Cd. 

For the King's Dties, By Agnes Mac- 

DONELL, AutUor of “MartiMs Vineyard.” Crown 8vo. 

[Ntxt week. 

Govinda Samanta.; or, the History of a 

Bengal Raiyat By tbe Rev. LAL BEHARI DAY. 
Two vols. CrowDt 8vo.i ai^. 


The Princess of Silver land, and othe. 

T^les. By ELSIE STRVVELINE. With Frontispiec 
by Sir Noel Baton. Globe 8yo. gilt. 4f. 6^. 


New and Cheaper Edition. In One Vol. 8vo. 

History of Ancddnt Philosophy. By the 

. Rev.'W. ARCUKR BUTLER, late Professor of Moral 
Philosophy in the University of Dublbi, ICdited by W. 

, JlKPWORTH Tni)MP.so,N, D.D., Master of Trinity College, 
Cambridge. (Revised by the Editor). I2s. 

Pharmacographia. A History of the Prin- 

cipal Drugs of Vegetable Origin, found in Commerce in 
Great Britain and British India. By F. A; FLUCKIGEK 
and D. HANBURY, F.R.S. 8vo. \%s, [Next week. ■ 

The Elements of the Psychology of Cognition, 

By .ROBERT JARDINE, B.D„ D.Sc., Principal of the 
General Assembly’s College, Calcutta. Crown 8vo. 6 a Cd, 

Laocoon, Translated from the Text of 

LESSING, with Notes by the Right Hon. Sir ROBERT J. 
PHILLIMORE, D.C.L., Judge of the High Court of 
Admiralty, &c. 8vo. 12^. 

The Extant Odes of Pindar. Translated 

into English, with an Introduction and Short Notes by 
ERNEST MYERS, M.A., Fellow of Wadham College, 
Oxford. Crown 8vo. 5^. 

Social Life in Greece, from Homer to 

Menander. By the Rev. J. P. MAHAFFY, M.A., Fellow 
of Trinity College, Dublin. Crown 8vo. 7 a Cd. 

A Theory about Sin in Relatio?i to so^ne 

Facts of Daily Life. Lent Lectures on the Seven Deadly 
Sins. By the Rev. ORBY SHIPLEY, M.A. Crown 8vo. 
7 a 6«C [Thi.s day. 

Catholic Reform. By Father Flyacinthe. 

Letters, P'ragments, and Discourses. Translated by Mdme. 
Hyacinthe Loyson. With a Preface by the Very Rev. 
A. P. Stanley, D.D., Dean of Westminster. Crown 
8 vo. 7r. Cd, 

The Imitation of Christ. By Thomas 

Kempis. Translated with Preface by W. Benham, D.D., 
Vicar of Margate. Printed with Borders in the Ancient 
Style after Holbein, Diirer, and other Old Masters, con¬ 
taining Dances of Death, Acts of Mercy, Emblems, &c., and 
i a Variety of Curious Ornamentation. Crown 8vo. 7 a Cd. 

Chatter ton; a Story of the Year 1770. 

By Prof. MASSON, LL.D. Crown 8vo. 5 a 

The. Three,Devils; Luther’s, Milton’s, and 

(joethe’s ; and other Essays. By Prof. MASSON, LL,D. 
Crown 8vo. 5 a 

The Common Frog. By St. George Mivart, 

F.RS., &c. Lecturer on Comparative Anatomy at Sc. 
Mary’s Hospital. With numerous Illustrations. (Nature 
Series. ) 3a 6 d. 

Polarisation of Light. By W, Spottiswoode, 

LL.D., F.R.S. With numerous Illustrations. Crown 8vo. 
(Nature Series.) '^s, 6d, 

On British Wild Flowers considered in 

relation to Insects. By Sir JOHN LUBBOCK, M.P., 
F.R.S. Crown Svo. (Nature Series.) 3a 6 Y. 

Primer of Astronomy. By f. Norman 
LOCKYER, F.R.S. With Illustrations. i8mo, (Mac¬ 
millan’s Science Primers.) ia 

Essays on Shakespeare. By Karle Ehe, 

Ph.D. Translated, with permission of the Author, by 
L. DORA SCHMITZ. 12s. 


MACMiLLAN and CO., 


LONDON. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind which buUds for aytT — Wordsworth 


No. 261, VOL. 10] 

THURSDAY, OCTOBER 29, 1874 

Price Fourpence 

Registered as a Newspaper at the General Post Office. 

[All Rights are Reserved- 


UNIVERSITY COLLEGE, LONDON. 

THE THEORY OF EVOLUTION.—Prof. T. WHARTON JONES, 
F..R.S., will deliver a Lecture on this subject in the Botanical Theatre of 
the College on THURSDAY EVENING, the 29th inst., at 8 o'clock. 
Admission free. Ladies are invited to attend. 

JOHN ROBSON, B.A,, Secretary to the Council. 

October 23, 1874. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ,* Dr. Frankland, F.R.S.; Dr. Roscoe, 
F,R.S. j Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr, Voelcker, 
F.R.S.; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION — 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fee-s 
moderate. Ai’alyses and investigations conducted.—Apply to Prcf 
E. V. Gardner, F.E.S., F.S.A., 44, Berners Street, W. 


PRELIMINARY'EXAMINATIONS of the 

COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), who has compiled, expresdy for his own Pupils, Guides to 
the above, containing upwards of 400 q^uestions and answers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hampstead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence. Queen's Counsel, See., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers, 


PREPARATION for the Public Schools 

by an Oxford M.A. and First Classman. Natural Science included in 
the ordinary scheme of work.—Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “Lyell's Students' Elements 
of Geology,” and facilitate the important study of this science, can be 
had at 2, St lOj 20, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Geological Maps, Ham¬ 
mers, all the Recent Publications, &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, London, 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F,R.G.S., at his residence, 149, Strand, W.C. 


SUNDAY LECTURE SOCIETY.—LEC- 

TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON, at Four precisely. Sunday, November i Prof. W. 
K. Clifford, M.A. (Camb.), F.R.S., on ‘'Body and Mind.”—Mem¬ 
bers' Annual Subscription, Payment at the door—One Penny, 

Sixpence, and (reserved seats] One Shilling. 


LONDON LIBRARY, 

12, ST. JAMES’S SQUARE.—Founded in 1841. 

Patron— H.R.H. The Prince of Wales. 

President—T homas Carlyle, Esq. 

This Library contains 90,000 Volumes of Ancient and Modem Literature, 
in various Languages. Subscription, £z a year, or £1 with Entrance Fee 
of £^ ; Life Membership, £‘z6. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half-past Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


ELEMENTARY COLLECTIONS OF 

GEOLOGY and MINERALOGY from lor. 6<3?'. to 42J. Also more ex¬ 
tensive ones upwards. Single Specimens, Hammers, Cabinets, Books, 
&c., of JAMES R. GREGORY, Mineralogist, 15, Russell Street, 
Covent Garden. Removing in December next to 88) Charlotte Street, 
Fitzroy Square, W. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose. 100 Examples, 25^. ; 200 ditto, £ot lor. to 
£z los.; 300 ditto, £4 xos. to £6 ; 400 ditto, £6 to £8 ; 500 ditto, ^8 8r. 
to £10 los. Including Half Fossils, 250 Examples. ;^3 lor. 6d. ; 400 
ditto, £6. 150 FOSSILS illustrating Morris's Chart or Lyelt’s 

Manual, 30A ; 250 ditto (mostlj' of the species figured), £ 3; 350 ditto, 
£s to £6. RECENT SHELLS: 100 genera, ;^r ; 200 ditto, £2 los. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


Mr. C. H. LAKE (Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS. Tes i- 
monials from the late J. S. Mill, Dr. Tyndall, &c. Science receives 
careful attention.—Withernden, Caterham, Surrey. 


The REV.L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant 'Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils, to prepare for the Universities and other 
examinations ; and has now Vacancies. 


FOR SALE. — BROWNING^S SMALL 

AUTOMATIC ELECTRIC LAMP, REFLECTOR, .and LAN- 
TERN, ^3. Also, PRISM on Brass Stand, bjF Ladd, >^2.—Address, 
Dr. G. M. Lowe, County Analyst’s Office, Tiucoln.’. 


WANTED.—A sidereal, CLOCK, an 

OBSERVING CHAIR, and a DRIVING CLOCK, for an 8 -ft. Equa- 
torial Telescope.—^Address M.P., Pall Mall Club, S.W. 
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CHEST EXPANDER and TROUSERS 

BRACE ^^jcombiuecl, 8 j. ; Ladies* Chest Expanders from 5^. 

Kstabiished 1S06, 


Salmon Oi 3 y & CO, 29a, Sinincl, London. 


ELASTIC STOCKINGS for Varicose Veins 

ladies- AEDOM INAL HELTS, made lo any 

(jDY & 

HAIR COLOUR WASH.—Bydampingthe 

hair or whiskers wiih this beautifully perfumed Wash, in aa hSirs the 
hair becomes Its oriKuial colour, and reiruius .so by ai. iccasioiiS usiw 


NOSE MACHINE.—This is a contrivance 

which, appihcd to the nose for an hour daily, so directs the soft cartilatic 
®f whicli the member consists, that an ill-formed nose is quickly .shaped 
to perlecuon. Anyone can use them, and without pain. Rrice^o.v. 6^/ 
sent carriage-free for R.O. order.—ALEX. ROSS, 248, High liolborii' 
London. Pamphlet sent for two starap.s. j.aomorn, 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—100 Specimens 
British Fossils—100 


One Guinea. 
One Guinea. 


Collections and Specimens of 
British lossils from the Crag to the Silurian inclusive. 
Dtiailed Catalogun% ^o^t-free. 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by uxiwards of 500 Medical Men to be the most effec¬ 
tive invention m the curdiive treat ment ot Hernia. 1 he use of 
a steel spring, so often hurtful in its effects, i.s here avoided; a 
soft bandage being worn found the body, while the requisite 
Vy MOC-MAIN pad and 
EE VEK, nttuig with so much ease and closeness 
that u cannot be detected, and may be worn during sleep A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by po.st, on the circumference of the body 
2 inches below the hips, being sent to the manufacturer, ^ 



JOHN WHITE, 228, Piccadilly, 


‘1 


Post- 

free. 


I I Price of a Single Truss, 16s., zxs., 26j. and 31X. 6d. 
ji ' >> Double ,, 31X. 6^., 42J., and 52J, 6 ’ 

' ■ « Umbilical „ 42J. and 52J. 6 ^^. 

ELASTIC STOCKINGS, KNEE-CAPS 

and all cases of weakness and Swellings of the Legs’ 
on are porous, light m texture, and inexpensive, and drawn 

Poste^e frel stocking. Price 4^. OT., 7s, 6d., icw., and i6^. each. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
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TRUSSES (Self-adjusting), in use for the 

1.1st .sixty years, and same as worn by his late Maiestv William IV 
troin ro.. each. SALMON ODY & CO , by appoiutnieiit to the Army 
and Navy, 292, Strand, London, Price List post free. ^ 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

t£y Aftainimcnt io the Royal Insiiiuiion of Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 
n & 12, BEAK STREET, REGENT STREET, W., 

AND 

i99, BROMPTON road, S.W. 


NOTICE.— To Science Classes_MOT 

(mdmlmK Ijght, Heat, Kloctridty, Mamictism &o 1 ami winV„ k 
to show iuteoainK puJcha.,ere spedmourof tle 

opplio.-ttion. Ortlem excoeJu g irvX,: 
delivered free to any railway station iu England. L joa m value 


DRAPER’S INK (D ICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Wribng becomes a pleasure when this Ink is used. It has been adonti^H 
by the principal Banks, Public Offices, and Railway Companies througEout 
Ireland. 


It writes almost instantly Full Black. 
Does not conode Steel Pens. 

Is cleanly to use, and not liable to 
Blot. 


Flow? easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


'W BE NAD OF ALL STA TIONMRS. 


FRY’S 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 
Awarded to J. S. FRY & SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


JUDSON’S DYES.-18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemist.s and Stationers. 

JUDSON S DYES.—Dyeing' at Home.—' 

DYES are most u.seful and effectual. Ribboas 

ShotlSid handkerchiefs, clouds, bernou.ses, 

Shot and^shawls, or any .small article of dress, can easily be dyed in 

mauve, magenta, crimson, 

? DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub- 

moduced of JUDSON'S DVeS. Beautiful effects ^e tbu? 

^oduced in gretm, pink, orown, and many other colours-—Use Judson's 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Perns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, ereen. 

dipping them in a solution of 

J UX/oUJN o DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES—Ink —Ink —Ink.—A 

?y.pSON’S DYES, violet,, red, or magenta, will 
hot wr^er ^ brilliant writing ink in one minute by simply adding 

JUDSON'S DYES.—For Colouring Archi¬ 
tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
other sha^s canary, crimson, orange, green, blue, magenta, and 12 

JUDSON’S DYES.—For Staining Wood.— 

Muted with Water. They sink deeply into the fibre, and will not rub 
on. xney torm the most economical stain on record. Light Brown for 
}® excellent; No. 2 Black for walnut; Canary for 
satm , also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in th© 
Country, 
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Now Ready, the NOVEMBER number of ^ 

THE PRACTITIONER: 

A JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 

EDITED BY 

T. LAUDER BRUNTON, M.D., F.R.S, 

MEMBER OF THE ROYAL COLLEGE OF PHYSICIANS ; 

CASUALTY PHYSICIAN TO ST. BARTHOLOMEW’S HOSPITAL ; AND LECTURER ON MATERIA MEDICA AND 
THERAPEUTICS IN ST. BARTHOLOMEW’S HOSPITAL SCHOOL. 


PI^ICE IS. 6d. MONTHLY. 


THE PRESENT NUMBER CONTAINS:— 

ORIGINAL COMMUNICATIONS:— 

EDITOR’S NOTE. 

W. R. BASHAM, M.D.—Nephralgia, Litlnxria (Lithiasis), and Oxaliiria. Part II. 

W. HANDSEL GRIFFITHS, Ph.D., L.R.C.P., L.R.C.S. Edin.—On the Teaching of Materia Medica and Therapeutics.] 
DR. CITFFORD ALLBUTT.—The Influence of the Nervous System and of Arsenic upon the Nutrition of the Skin. < 
ROBERT LAWSON, M.B. Edin.—Neurotic Medicines ; with special reference to Camphor and its Monobroniidc. 
SYDNEY RINGER, M.D.—A Successful Case of Traumatic Tetanus treated by large doses of Calabar Bean. 

DOUGLAS MORTON, A.M., M.D.—Quinine and Suppuration. 

J. MILNER FOTHERGILL, M.D., M.R.C.P.—The Use of Mercury in some of the Obscurer Forms of Syphilis. 

JULIUS DRESCHFELD, M.D., L.R.C.P.—On the Use of the Constant Curi’cnt in Spennatorrhoea. 

CLINIC OF THE MONTH, 

bimmography, 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

THE NEW DEPARTMENT OF PUBLIC HEALTH, 

CONTAINING THE FOLLOWING ARTICLES : 

THE REGISTRAR-GENERAL’S WEEKLY RETURN. 

HYGIENIC SOPHISMS.—DR. LETHEBY ON DEATH-RATES. 

APPARENT AND REAL CAUSES OF ENTERIC FEVER. 

MACMILLAN AND CO., LONDON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8yo., with occasional Illustrations, 

Onducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year- 

Vols. I- to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of lay. each; the succeeding 
vols. may be had separately or togetlxer at 7s. each, 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, r.L.S. F.Z.S, 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In¬ 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. ^ Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
pffering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co., Stationers’ Hal Court. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

^d. MONTHLY, or POST-FREE, 6r. &d. PER ANNUM. 

The “ Journal of Industry” is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
London. 

THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitablespace is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. _ ■ 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 

17, Spruce Street, New York; 48, Hanover Street, Boston; and 149, South 
4th Strcefi Ph|l^delpbia, Pa., U-S. A. 
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HENRY S. KING Si CO/S IJST. 


OBSERVATIONS on MAGNETIC 

DKCI.INATION imido at TKHVANIIRIIM an.! Af.trS'rrA 

MAI/LKY ill llu; Olisorvatories of lii.s Hi|ihnes, the MAJIAKAJAM 
of TRAVANCOR'l'h (hC.S.l., iu the Yours U>”iS6<> iJoInsr 'rro- 
vandnmi Mii|^netloa 1 Ohservatioiis Vulunuv I. 3 itsciisr-oU ami ICtUtml hy 
TOITN ALLAN J 5 ROOM, ,F.R,S.,Uatc Lirectfir of tlio ObsorvuiovioH. 
with an Appendix. Imperial .(.to, cloth, 3‘^. 

'.I'hc Appendix, containiuK Reports on the ObscTV.aturie.s and on the 
Rtd)lic Museum, Public .Park, and Gardens at Tr<‘vandrimi| pp. xii. xid, may 
be had separately, price sitvV. 

SENSATION and INTUITION; Studies 

ill Psychology and Ailsthelics. 3 ly JAMES SULLY, ALA. Deniy 
8vo, cloth, los. 6d. 

“ As to the manner of the hook, Mr. Sully writes well, and .so a.s to l>e un¬ 
derstood hy anyone who will take the nccdrul pains. . , . 'Phe materials 
furnished by a quick and lively natural sense are happily ordered by a mind 
trained in scientific methocl This method i.s especially conspicuous in those 
parts of the book where, with abundant ingenuity and no mean success, Air. 
Sully has endeavoured to throw .some light of cosmic order into the chaos of 
msthetics. Unhappiljr for our present purpose, the best qualities of the work 
are precisely those to which we cannot do justice within the Ihuits of a re¬ 
view.”—uS'aifwvfity Kvview, 

SECOND EDITION. 

The PRINCIPLES of MENTAL PHYSI- 

OTjOGY. With their Applications to the draining and Di.scipline of 
the Al'ind, and the Study of dts Abtrhid GondiEums. Py W. Ik 
CARPENTER, Td>. 3 ). M.D. E.R.S., ike. 8vo, illustrated, doth, 
“This valualdc book. . . , Let us add that nothing we have 

said, or in any limited space could .say, would give an adequate conception 
of the valmalde and curious collections of facts bearing on morbid mental 
conditions, the learned p_hy.sialogi(;al exposition, and the trea.surc-house of 
useful hints for mental training which make this large and yet very amusing, 
as well a.s instructive book, an encyclopjodia of well-classified and often very 
startling psychological e.xperiouces.”— 

PHYSIOLOGY for PRACTICAL USE. 

By various writers. Edited by Jai\ti?s Hinton. vols. crown 8vo, 
with so Illustrations, cloth, 12.?. Cni. 

“A more clear, valuable, and well-informed .set of trcati.ses wc never s.aw 
than these. . , . And they are pleasant reading, too, as well as useful 

xttxdmgE’~~ZihTtr?y C/furc/iJjhz?i. 

THE INTERNATIONAL SCIENTIFIC .SERIES. 

NEW VOLUMES. 

ANIMAL MECHANISM. A Treatise on 

Terrestrial and Aerial Locomotion. By E. J. M AREY, Professor at 
the College of Erance, and A1 ember of the Academy of Medicine. 
Second Edition, crown 8vo, with 117 Blustration.s, cloth, 5^, 

THE DOCTRINE OF DESCENT AND 

DARWINISM, lly Pmfcssnr O.SCAR SCHMIDT (University of 

Stras.sburg). Crown Hvo, illuHtratod, cloth, 55. llmmediatcly. 

HENRY S. KING Be CO,, (>$, Corulull, and la, Patcrno.stcr Row. 


MUTUAL LIFE ASSUILANCK. 

SCOTTISH PROVIDEHT INSTITUTION, 

Established 1837. 

6, ST. ANDR 3 < 1 W SQUARE, EDINBURGH; 18, ICING WILLIAM 
STREET, LONDON, E.C. 


The Fourth Division op Profits has been recently made. The inves¬ 
tigation, conducted upon the .safest e.stimates, showed a surplus of £:}76,ooo ; 
of which the sum of A2Si,5oo was divided among the Policy-holders. The 
number entitled to participate in terms of the laws was 4,599, and the result 
was that policies, say for £x,ooo sharing for the jdrsi time, were increased 
to sums ranging from to ^1,300. The increase to poIicxe.s which Imd 

before participated was proportionally greater. In a few cases Policies 
which have shared at the whole J})ur divisions have now been doubled. 

The Directors invite attention to the principles of the Institution. It is 
the only ofllce in which the adyantnge of participation in profits can be ob¬ 
tained on moderate terms ; while from the principle on which these are dl.s- 
tributed, Policie.s may eventually receive as large additions as in office.s 
chaiging the usual high rates. 

The premiums are at many ages twenty or twenty-five per cent, lower than 
in the other Scottish Mutual offices. Fur example, a Policy of ^1,200 to 
£1,250 may, at ages 30 to 40, he received from the first for the same yearly 
payment, which in these would assure X^i,ooo only. 

The Fund now exceeds ;j^2,300,009. Notwithstanding its low premiums, 
no office of the same age in the kingdoih; has so large a fund. 

In all points of Adsiinistration ihe rules will he found peculiarly 
favourable to the assured, in whose intCrete iaione they have been framed. 

theo^’ces*^ Thirty-sixth Annual Repo^ 'Sky he had on application at 
JAMES Watson, Manager. 

J. MUIR LEITCHr' tondoh"Sec. 
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T.atdy publi.shcd, price 15A 

THE UNIVERSAL- PROPORTION 

TABLE, bv Profc.ssor J. D. KVERIUIT, is apuvalcnt to a Slide-ruk 
T3 ft. 4 in. lung, and cxiu be rtmd to four plac(‘s 0! figure.s. It is printed 
fnnn engraved pkUe.s, on two folio .sbects of card, due of which is cut iu 
gridiron fasluon, and is to he laid upon the other. The .scale Is .such 
that a displacement of a third of an iudi would only procluce an error 
of one per cent. It Is c.spedally adapted to sudi oiieration.s as rmludng 
feet to metre,s, reducing immber.s lo percentaj>e of a given numlier 01 
in general to changing a .set of numbers iu any ri;(|uireVl ratio. ’ 

3 ( is aecouipauied by .si.v folio pag'c.s of lellerpres.s, consi.stlu!,-; olhlircction.s 
for use, and .subsidiary tables. 

For Ji fuller de.serlpiion .‘;ee rhifi>so/'/ih(tI Novcmljcr 1 

Loudon : L(.)NGMANS & CO. j 

NEW WORKS BY THE REV. J. G. WOOD, M.A. 

Author of “ Homes Without I lauds,” Kc. 

OUT of DOORS: a Selection of Original} 

Articles on Practical Natuial History, unifonii with Strange Dwell 
ings” by the same Author ; with 6 lllmstrations from Original Dc.sigus 
engraved on Wood by G. Pearson. Crown 8vo, price 7.S. 6.A doth. 

I On N ov, 2. 

INSECTS ABROAD: a Popular Account 

of Foreign Insects, tlich* Structure, llablts, tintl Tramsfonnations. With 
600 Figures by 3 C. A. Smith and J. B. /iweeker, engraved 011 Wood by 
G. I’eansoii. Forming a Se(iud or Coirqiauiou Volume to “ Insects at ^ 
Home” by the same Author. 8vo, price iiuv, cloth. ! 

[On Nov. 2. 

London: LONGMANS Bl CO. 


Now ready, Fifth Edition, considerably Extended, with .foWood Engrav¬ 
ings, Frontispiece, and 8 new Panoramic Miqts, po.sL 8vo, lei'. 6d. 

WINTER and SPRING on the SHORES 

of the MEDITERRANEAN; or the Rivieras, Italy, Spain, Greece, 
Constantinople, the Archipelago, Corsica, Sicily, Sardinia, Algeria,! 
Tunis, Siiiyina, with Biarritz and Arcachon, as Winter Climates, | 

By DR. HENRY BJONNET. ' 

J. & A. CHURCHILL, New Burlhigton Street. 


BB. LIONEL SEALERS WORKS. i 

X. PROTOPLASM.— I. DRsentient. 2. Demonslrativc. 3. Speculative 
16 Plates, los. 6d. Now ready, Third Edition.. J. 8: A. Churchill, i 
3. BIOPLASM, or LIVING MATTEl^. 16 Plates, 6s. 6d. J. & A. 

CnURClIILL. 

3. DISKASE GERMS, and on the TREA'PMENT of the FEVERISH 
STA'IE. Second Edition. 2.8 Plates, xa.?, 6 d. J. Be A. Cmurchill. | 

4. KIDNEY DISEASES, URINARY DEPOSITS, and CALCULOUS - 

DISORDERS. Third Edition, 2s.y. J. & A. Chukciull, . i 

■5. The MYS'FERY of LIFE: in Reply to Sir Williaui Gull, 5s. 6d. J. & < 
A. CiiUKcnii.r.. 

G. 'j'he MICROSCOPE in MEDICINE. Fourth Edition much enlarged. 

J, ik A. CuukCiULL. [ hi the .Prc.ss. 

7. HOW to WORK with the MICROSCOPE, uxs. IIarrlson, Pall Mall. 

Now ready, price 5J.\ po.st-froc. j 

The PROTOPLASMIC THEORY OF 

lAFE. All Tiuiuiryiuto the Principles and Origin of life, &c. By 
Dr. JOHN DRVSDALK, M.D. F.R.M.S., Xhe.sident of the Liverpool 
hlicroscopicai Society. 

London: BAlLLIERE,TYNDALL, & COX, KiiigWilliamStreet, Strand, i 


BROWNING’S NEW “MINUTE” 
SPECTROSCOPE. 

This Instrument, which, is small enough 
to he worn as a pendant to a watch- 
chain, measuring less than 2 inches in 
length, yields a really fine spectrum 
when directed to a bright sky, and will 
show distinctly the bright lines of the 
metals, or the absorption bands in 
coloured liquids or transparent sub¬ 
stances. Price 30s. 

JOHN BROWNING, 

Optical and Physical Instrument Maker 
to the Royal Observatory and H.M. 

Government, 

63, Strand, London, W.C- 
Established 100 Years. 
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DIARY OF SOCIETIES. 


Londoh 

MONDAY, November 2, 

Royal Institution, at 2.—General Monthly Meeting. 

TUESDAY, November 3. 

Zoological Society, at 8.30.—Report on the Recent Additions to the So¬ 
ciety's Menagerie : The Secretary.—Exhibition of some Rhinoceros Horns 
obtained by Mr. Everett in Borneo ; A. R. Wallace,—Liste des Oiseaiix 
recueillis par M. Constantine Jelsld dans la partie centrale du Perou occi¬ 
dental ; M. L. Tacxanowski.—On points in the Anatomy of the Parrots 
which bear on the Classification of the Sub-order ; A. H. Garxod. 

WEDNESDAY, November 4. 

Geological Society, at 8.—Notes on the Comparative Microscopic Rock- 
structure of some Ancient and Modern Volcanic Rocks : J. Clifton Ward. 
—The Glaciation of the Southern Part of the Lake-district, and the Glacial 
Origin of the Lake-basins of Cumberland and Westmoreland; Second 
Paper : J. Clifton Ward- 

Microscopical Society, at 8.—On some Himalayan Leaf-fungi ;■ Dr. 
Fleming and M. C- Cooke. 

Gresham Lecture, at 7.—On the Ear: Dr. E. S. Thompson. 

THURSDAY, November 5. 

, Chemical Society, at 8.—On Methyl-hexyl Carhinol: Dr. C. Schorlemmer. 
—On the Action of Organic Acids and their Anhydrides on the Natural 
Alkaloids: Dr. C- R. A. Wright.—Further Researches on Bilirubin and 
its Compounds: Dr. J. L. W. Thudichiim.—Action of Bromine in the 
presence of Water on Bromopyrogallol and on Bromopyrocatechin : Dr. 
Stenhouse. 

Imnnean Society, at 8.—Revision of Asparagacese : J. G. Baker.—Mono¬ 
graphic Sketch of the Dnrionese: Dr. M. T. Masters. 

Leeds 

MONDAY, November 2. 

Geological Association, at 8.—The Glacial Drift of the Neighbourhood 
of Leeds : J. H. Moore. 

' ' TUESDAY, November 3. 

Naturalists* Field Club and Scientific Association, at 8.—Exhi¬ 
bition of Specimens and Conversation. 

Torquay. 

TUESDAY, November 2. 

Natural FIistory Society, at 12, noon.—Introductory Address, On Car- 
cinology: Rev. T. R. R. Stebbing. 

TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the publication of a weeUy Diary 
in Nature of the Meetings, &c, of the various provifidal Scien¬ 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all who are interested in 
scientific and liiera 7 y subjects, the Publishers have determined to 
dtvote a portion of their Adve7Hse7nent columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TURES, Sac., at the nominal charge oj One Shilling for each 
insertion. 

The Publishers of Nature will he glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete afid useful as possible. Notices mtended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mommgs, 

Office— 29, BEDFORD STREET, STRAND. 
EVERY THURSDAY, PRICE 4^. 

“NATURE.” 

CHARGES FOR ADVERTISEMENTS. 

Three lines m cohcvi7i, 2s. 6d.; gd. per Ime after. 

£ s. d. 

One>-eighth page, or quarter cohtmn .... o 18 6 
Qua^'ter page, or half a colum 7 i ...... i 15 o 

Half a page, or a colu77i7t .3 5 o 

Whole page ...660 

Advertise7}ie7tts fnust he sent to the Office before 12 dclock 
071 Wednesdays. 

Post-office Orders payable to Macmillan & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C, 


This day is published, price 3.?. 

A Second Edition of 

TABLES FOR TRAVELLERS. 

ADAPTED TO THE POCKET OR SEXTANT CASE.. 
Compiled by ADMIRAL BETHUNE, C B. and C. 
william B.LACKWOOD & SONS, Edinburgh and London. 


Third Edition, pi ice 6 ^?. 

MODERN SCIENCE and NATURAL 

RELIGION : an Essay read before the Church Congress at Brighton, 
and now submitted to the Members of the British Association who 
listened to the Presidential Address at Belfast. 

By Rev. C. PRITCHARD, M.A. F.R.S. F.G.S., 

Sa%nlian Professor of Astronomy in the University of Oxford. 

Oxford and London: JAMES PARKER &; CO. 

Cambridge: DEiGHTON, BELL, & CO, 1S74. 


THE ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by J ohn Algernon Clarice, Secretary to the Central Chasiibssi: of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now nujiiber upwards of 
t8,ooo members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The Loudon Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on 'Tuesday morning. Price 3a., or prepaid, isr. a year post free. 

PubHshed by W. PICKERING, ai. Arundel Street, Strand, W.C. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1S74), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages, Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London; Thomas Cook and Son, Excursionists, Ludgate 



With Tracer, &c., for drawing Lissajous’ Curves on Cards, or 
blackened Glass for the Lantern; packed in Deal Cabinet ...1x2 o o 
Reflectors for projecting the Figures on the Screen ... ... 2 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : 1: to 1 : 3... 0 7 6 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 


Educational Set of Acoustic Apparatus . 5 5 0 

Improved Ozone Generators. Sis. ^330 

Pocket Spectroscopes, witE new Slit Adjust¬ 
ment ... .. 15 0 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON ROAD, 

(Three minutes’ wajk irom South Kensington Museum). 
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: NEXT WEEK, medium 8vo. price 21s. 

DEEP-SEA FISHING AND FISHING-BOATS. 

An Account of the Practical Working of the various Fisheries around ilie British Islands j with Illustrations and Descriptions of 

the Boats, Nets, and other Oear in use. 

BY EDMUND W. H. HOLDSWORTH, F.L.S., F.Z.S., &c., 

LATE SECRETARY TO THE ROYAL SEA FISIIIiiRIES COMMISSION. 

London: EDWARD STANFORD, 6, 7, and 8, CHARING CROSS, S.W. 


MACMILLAN’S MAGAZINE. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 


FOR NOVEMBER. 

Prick is. 


CONTENTS. 


t,—*'Sir Robert Peel and the Comte do Jarnac.” By A. G. Stapleton, 
Esq. 

2.—“ Castle Paly: The Story of an Irish Home Thirty Yeans Ago.’* Chap¬ 
ters XXV.-XXVII. 

^ —“Workhoti.se Schools for Girls.** By Miss Smedlcy, 

4, —" A Sacramental Hymn.’’ By the Dean of Westminster. 

5. —“The Oldest Fairy Tale in the World.” With a Preface by Viscounte.ss 

Straneford. 

An Unnamed Habit of Language*” By Rev. John Earle* 

Notes on Rome.” By Cat>tain Richard F. Burton, BMCG.S. —T, The 
Seven Hills. 


8, —“Old Labels.” By C. B. 

9. —“Pru.s.sia and the Vatican.” IIT. From 1850 to the Vatican Council 
10,-*”“ Letter from the Archbishop of Westminster on * I’russia and the Vati¬ 
can ’ in the October Number.” 


MACMILLAN & CO., LONDON. 


THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimkn, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subscription.s for 1874 (jzs. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., ofwhom may be obtained the volume for 
t873 (price i 6 s. 6ci. bound in cloth) t al.so covers for the volume (price ts.), 
and back numbers. 


“ NA TUREr 

Nearly all tlie Back Numbers of NATtrRK may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C.,towhom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price 10s, 6 d, 


‘^THE GARDEN/' 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


** THE GARDEN ’* is conducted by William Robinson, E.L.S., Author 
of “Hardy Flowers,” “Alpine Flowers for English Gardems,” “The 
Parks, Promenades, and Gardens of Paris,'* &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages■ 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden* 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Houseliold. 

The Wild Garden. 

The Kitchen Garden. 


TLIE GARDEN ” may he obtained through all Newsagents and at the 
Railway Bookstalls, at 4d, per Copy. It may also be had direct from the 
Office at ss. for a Quarter, 9^. gd. for a Half-year, and igr. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free). 


37, Southampton Street, Covent Garden, W.C. 


The II alf. Quinea A le 

Sound and Bright for Summer Use. 

WALTHAM BROS., BREWERS, STOCKWELL. 


Cloth Cases for binding all the volumes, price is. 6 ci, each. 

Reading Cases to hold 26 numbers, price 2^. 

To be had through any bookseller or newsagent, or at the 
Office, 


29, BEDFORD STREET, STRAND, W.C. 


Price 14L, with Woodcuts, 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index* 

Contents -The Prologue—Tyrrhenians and Turanians—Ethnographical 
Notes on the^ Etruscan People—The Etniscan Mythology—^Xhe Etruscan 
Numerals—Epitajihs—Words denoting Kinship—^I'lie Bilingual Inscripliona 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 

London: MACMILLAN & CO. 


HOLLOWAY’S PILLS and OINTMENT. 

--Dispepsia, Jaundice —These complaints aie the results of a disordered 
liver, which secretes bile in quality or quantity incapable of digesting 
food. Digestion requires a free flow- of healthy bile, to promote which 
Holloway’s Pills and Ointment have long been famous, far eclipsing any 
other medicine. Food, irregularity of living, unwholesome climates, 
and other causes, are constantly deranging the liver, but that important 
organ can, under all circumstances, soon be regulated and healthily ad¬ 
justed by Holloway’s Pills and Ointment, which directly control its 
vital secretion. The Ointment rubbed on the skin penetrates straight 
to the liver, the blood and nerves of which it speedily rectifies. One 
trial is all that is needed; a cure will soon follow. 


House Cistern, fitted 
with a Cistern Filter, 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED- 

PATENT CISTERN EILTEES, CHARGED SOIELY 'WITH ANIMAL CHARCOAL. requiring, when once fixed, no attention whatever. 
And superior to all others. Vzde Professor Frankland's reports to the Registrar-General, July 1866, November 
1867, and May ^70* See also the Lancety January 12, 1867. Also Testimonials from Dr. Hassall, September Portable Cirtem 
23, 1863 ; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 187,3. Filter. 

" . Price loj. and upwards. Portable Filters on this system, £ x 5s. to 7^3. 

T, and used ^ Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring¬ 

ham; by H.R.H. the Duke of Cambridge ; the dHie of the Medical Profession; and at the London, St, 

George s, r ever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in- 
stitutions, hrewaaes, &c. Water Testing Apparatus, lox. 6 d. and 2ix. each. 

JJancneils iestmg Apparatus for Discovering the Presence of Impurities in Water’* is a most convenient 
7 Preliminary Duties of Health Officers. 

x'ocKet h from 4^. 6 d to 6 s, each. Household and Fancy Filters from ms. 6d. 

The Filters ^y he se^ andfi^particulars obtained, on application to the Secretary, at the Office, 

^S7) Doors from Somerset House), LONDON. 

Read‘‘Wat(^>: Tm*-****;.-:... _..i_»» » 




‘Waters its Impurities and purification,” price, per post, ad. 
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Just ready, in Two Vols. Svo, clotli extra, price 36^. 

WITH MAPS, PORTRAITS, AND UPWARDS OF FIFTY FULL-PAGE ILLUSTRATIONS BY 

ZWECKER AND DURAND, 

ISMAILIA: 


A NARRATIVE OF 


THE EXPEDITION TO CENTRAL AFRICA 


FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

';By SIR SAMUEL WHITE BAKER, PACHA, M.A., F.R,S., F.R,G.S„ &c. 

WITH A NEW PORTRAIT OF THE AUTHOR, ENGRAVED BY JEENS. 


CONTENTS, 


VOL. 1 . 

CirAPTER X.—Introductory. 

,, II.—English Party. 

,, HI. —The Retreat. 

,, IV.—The Camp at Tewfilceeyah. 

,, V.—Exploration of the old White Nile. 

,, VI.—The Start. 

,, VII.—Arrival at Gondohoro. 

,, VIIL—Official Annexation. 

,, IX.—New Enemies. 

,, X.—Destruction of the Shir Detachment. 

,, XI.—Spirit of Disaffection. 

,, XII,—Vessels return to Khartoum. 

,, XII.—Moral results of the Hunt. 


VOL. II. 

Chapter I.— The Advance South. 

,, II.—The Advance to Lobore. 

„ HI.—Arrival at Fatiko. 

,, IV.—The March to Unyoro. 

„ V.—March to Masindi. 

,, VI.—Restoration of the liberated Slaves. 

,, VIT.—Establish Commerce. 

„ VIIL—^Treachery. 

,, IX.—The March to Rionga. 

„ X.—Build a Stockade at Foweera. 

„ XL—No Medical Men. 

,, XII.—I send to Gondokoro for Reinforcements. 

,, XIII.—Arrival of Mhese’s Envoys, 

,, XIV.—Conclusion. 

Appendix. 

Index. 


Daily News .—These two splendid volumes will well repay the utmost anxious curiosity with which the 
public has awaited their appearance. No enterprise of modem times has excited more interest than that 
which Sir Samuel Baker undertook five years ago, and the story of the whole campaign told by himself 
adds another thrilling chapter to the histoiy of African adventure.’^ 

Daily Telegraph. — It is a story of the utmost interest, and will take its place among the most 
remarkable records of English hardihood. .... For our own part, we shall not hesitate to affirm that 
we regard this spirited and simple narrative as an undying honour to English literature, which it enriches 
with the record of manly and earnest deeds more eloquent than words. .... All through the narra¬ 
tive we are treated to singularly effective pictures of native life and customs, each of the most instructive 
nature.^^ 


MACMILLAN & CO., LONDON. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c. 
TO Her Majesty and n.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estiviates on Application. 


SECURITY FROM FIRE AND THIEVES. 

CHATWOOD’S “INVINCIBLE” SAFES 

CAN ONLY BE HAD IN LONDON, AT THE DEPOt, 

120, CATSTNON STBEET, E.C. 

Chatwood'*s Invincible^* Safe Dep6tis situate near King William^ Statue, at the cornet 
of Cannon Street and King William Street. A Price List containing full details of the construc¬ 
tion of these Safes is forwarded post-free on application to ScoTT AND Liddell, Sole Agents, 
The list is Net Cash, and for quality cannot be equalled, comprising, as they do, the list 9 
quality with solid dange, lock case, and the frame, and the list 8 cmality vrith intersected metal; 
curvilinear edge, claw-bolls, and gunpowder-proof unpickable lock. The only secure and 
reliable Safes sold, and, as proof thereof, is the only Safe made subject to Thirty-six hours’ 
test with any kind of burglars’ appliances before delivery, 

PRIZE MEDALS. 

Paris, 1867. Havre, 1868. Dublin, 1865. Oporto, 1868. Vienna, 187; 



120 , CANNON STREET, LONDON, E.C. 


u 


MAZEL.INE 


GOLD 

{Catalogue post free .) 


JEWELLERY. 

cap* 
i the I 

e latest fashions (English, French, i 

“MAZELINE” GOLD JEWELLERY, 

TTnequalled in appearance, feshion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
Its x8c. gold appearance, which cannot be detected. 


ly above imitation Jewellery—solid, durable, and cheai 
i8ct GOLD.—Designs, beautifull; - - . * J 

x8c, GOLD.—Jewellery, is rcproi 


ly copied in the aiiove, and not to he detected from tfie precious metal, 
•duced in all the latest fashions (English, French, Swiss, Italian, &c.) 


CASH |>RICES. 

. xxr jj- Alberts, to sj.; Long Chains, s^. to Sjf. 6d ,; Lockets, aj. to sj. 

^ > Wedding and Iveeper Rings, ito aj. 6 d. ; Gents’ Finger Rings, ar, 6d. to 6 s. ; Bracek 
Bi east Pins, xs. to js.Bd ; Brooches,^ ir. to 7^, ... . 


_ ■. 6 d. ; Crosses, xs. 6 d. to 4^. 6 d, ; Ladies’ Gem Rings, ar. to 

___, Bracelets, sr to xos. 6 d. : Studs, ijp. to ^s. 6 d. ; LinkA, xs, to 3^. ; 

.. - 7' VcT’ A" ' *'•* ^.ings, xs. 6 d. to 6 s. 6 d .: Sets {en suite). Brooch and Ear Rings, to xos. 6 d. ; Pencil 

Cases, M. toto : Gents-Snake Rings (Plain Head), Held set with Brilliant, &o, sr. 

■^^°P’^®tors tiavn:^ devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to ofier 
ana gu^antee agaim^t all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the roidh of all. 

„ ..t.Lertain persons are endeavouring to imitate and foist upon the public anmfenor and wretched a»ti^«^;aiid'djarging the same prices ; 
we therefore beg to put the public on their guawl against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the ** MAZELINE” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

* 17 , DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

. ^ made payable at Post Office, Bishopsgate Street Without, London, E C. 

AGEMTS WAISIXED for the above throughout the United Kingdom. LIBERAL TERMS. 

~ L. OERTLING, 

STREET, NEAR FARRINfiDON STREET STATION 



(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OP 

CHEMICAL,• ASSAY, AND BULLION BALANCES. 

Maker to the Engla»<3, Assay Office of the Royal Mint, &c., &c. 

By Appolninient, 

n ’7\jr j 1 o Hydrometer and Sacdtaromeiter Maker to the Board of Inland Revenue, 

Louncil Medal, 1851. _ class Medal, 1854 and l86«. 

Printed by R. Clav, Son^ ^Taylor, at 7 and 8, BW Street HBI, in the Oty of London, and pubUshedby Macmio-an & Co„ 
* at the Office, 29 ana 30, Bedford Street, CkiVent Garden,— Thursday, October 29,1^874.. 




